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Design and Implementation of an Embedded Home 

Surveillance System Using Arduino and Node MCU 

G RAVI
[1]

,A Guna sri
[2]

,SK Roshanbi
[3]

,G Sunanda
[4] 

Asst. Prof, Dept of ECE
 [1]

,Students of ECE
[2][3][4]

,Vijayawada, AP. 

Andhra Loyola Institute Of Engineering And Technology. 

Abstract:This paper proposes the design 

of Internet of Things (IOT) based home 

automation system using Node MCU. 

Currently in day today‟s life we can hardly 

find a house without a home automation 

system This project is intended toconstruct 

a home automation system that uses any 

Smart Phone to control the home 

appliances. This home automation system 

is based on IOT. Home automation is very 

exciting field when it uses technologies 

like Internet of Things (IOT). Node MCU 

is credit card size computer. Node MCU 

supports large number of peripherals.User 

required to use different mobile devices 

like smart phones, Laptops, Tablets to 

operate the home appliances. 

Keywords: Home automation, Internet of 

Things(IOT),Arduino, Node MCU, Current 

sensor Relay, Mobile. 

1. Introduction 

 Internet of Things is a concept 

where each device is assign to an IP 

address and through that IP address anyone 

makes that device identifiable on internet. 

The Internet is an evolving entity. It started 

as the “Internet of Computers.” Research 

studies have forecast an explosive growth 

in the number of “things” or devices that 

will be connected to the Internet. The 

resulting network is called the “Internet 

ofThings” (IOT) . IOT is having the 

potential to change the lifestyle of peoples. 

In day today‟s life, people prefer more of 

automation systems rather than any 

manual systems. The major elements of 

IOT based home automation system are 

Node MCU and the Relay along with their 

driving circuitry. Home automation can be 

defined as a mechanism removing as much 

human interaction as technically possible 

and desirable in various domestic 

processes and replacing them with 

programmed electronic systems. 

 

Fig1:Home Automation 
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2. Literature Survey  

[1]
This paper provides a simple 

introduction to the IOT, its application and 

potential benefits to the society.
[2]

 IOT has 

received much attention from scientists, 

industry and government all over the world 

for its potential in changing modern day 

living.
[3]

 IOT is envisioned as billions of 

sensors connected to the internet through 

wireless communication technologies. 
[4]

The sensors would generate large 

amount of data analysed, interpreted and 

utilized. 
[5]

Home Automation System uses 

the technology of Internet of Things for 

monitoring and controlling of the electrical 

and electronic appliances at home from 

any remote location by simply using a 

Smartphone.
[6]

 Implementation of a low 

cost, flexible home automation system is 

presented.
[7]

 It enhances the use of wireless 

communication which provides the user 

with remote control of various electronic 

and electrical appliances. 

3. Home Automation & History 

In 19th century, concept of home 

automation came into the picture. The 

Electronic Computing Home Operator was 

developed in the April 1968 and has been 

enhanced from a set of spare electronics. 

Further X10 standard was developed to 

allow transmitters and receivers to 

broadcasting messages such as “turn ON” 

and “turn OFF” via radio frequency. X10 

system has number of disadvantages. With 

the invention of the Raspberry pi which is 

small credit card size computer having 

large number of peripherals along with 

communication ports like Ethernet, USB 

ports, HDMI port, now a day‟s home 

automation is become very easy and 

interesting. Home automation includes all 

that a building automation provides like 

door and window controls, climate 

controls, control of multimedia home 

theatres, pet feeding, plant watering and so 

on. Home automation is nothing but 

„Smart home‟ or „Intelligent home‟. Such 

smart homes or intelligent homes are 

controlled with the help of various 

technologies. GSM, WIFI, Bluetooth, Zig 

bee and so on are used for the purpose of 

home automation. 

4. System Design  

 

A. Arduino UNO 

 A microcontroller board, contains on-

board power supply, USB port to 

communicate with PC, and an Atmel 

microcontroller chip. It simplify the 

process of creating any control system by 

providing the standard board that can be 

programmed and connected to the system 

without the need to any sophisticated 

PCB design and implementation. It is an 

open source hardware, any one can get 

the details of its design and modify it or 

make his own one himself. 

 

 
Fig 4.A:Arduino UNO 

B. Relay 

Relay is nothing but it is the 

electromagnetic switch. Relay allows one 
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circuit to switch another circuit while they 

are separated. Relay is used when we want 

to use a low voltage circuit to turn ON and 

OFF the device which required high 

voltage for its operation. For example, 5V 

supply connected to the relay is sufficient 

to drive the bulb operated on 230V AC 

mains. Relays are available in various 

configurations of operating voltages like 

6V, 9V, 12V, 24V and so on. Relay is 

divided into two parts, one is input and 

other is output. Input side is nothing but a 

coil which generate magnetic field when 

small input voltage is given to it. Relay 

having three contactors: Normally closed 

(NC), Normally opened (NO) and common 

(COM). By using the proper combinations 

of the contactors electrical appliances may 

turn ON or OFF. 

 

Fig 4.B: Relay Module 

C. Node MCU 

Node MCU was created shortly 

after the ESP8266 came out. On December 

30 2013, Espressi system  production of 

the ESP8266. The ESP8266 is a Wi-Fi 

SOC integrated with a Tensilika Xtensa 

LX106 core, widely used in IOT 

applications. Node MCU started on 13 Oct 

2014, when Hong committed the first file 

of node MCU-firmware to Git Hub. Two 

months later, the project expanded to 

include an open-hardware platform when 

developer Huang R committed the gerber 

file of an ESP8266 board, named devkit 

v0.9. Later that month, Tuan PM ported 

MQTTclient library from Contikato the 

ESP8266 SOC platform, and committed to 

Node MCU project, then Node MCU was 

able to support the MQTT IOT protocol, 

using Lua to access the MQTT broker. 

Another important update was made on 30 

Jan 2015, when Devsaurus ported the 

u8glib to Node MCU project, enabling 

Node MCU to easily drive LCD, Screen, 

OLED, even VGA displays 

 

Fig 4.C: Node MCU 

5. Block Diagram 

To make the system hardware we 

gone through below block diagram.  

 

Fig 5: block diagram 
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6. Methodology 

A. Hardware Implementation 

Once the user connects mobile 

device in network and after putting the IP 

address of the Node MCU in the browser 

of Mobile device will be able to see the 

web page which contains UI to control 

home appliances in each room. UI simply 

shows the number of rooms and home 

appliances present in each room. It also 

contains buttons to toggle the status of 

home appliances of each room.  

 

Fig 6.A: Hardware Connections 

B. Software Implementation 

It usually takes years and years of 

studying to get even the most basic 

concepts down and it‟s especially difficult 

to apply these codes to real work devices. 

Nowadays, however, knowing how to code 

and program is a very useful skill to have. 

Arduino IDE is a coding software that 

makes the programming world more 

accessible to beginners with its simple 

interface and community-driven system. 

Mobile devices are noting but 

small computing devices. They are small 

enough so that we can operate and hold in 

hand. They are also having their own 

operating systems. Mobile device can be 

move from one location to other. Example 

of mobile devices are: Smart phones, 

Laptops, Tablets and so on. 

 

7. Simulation and Result  

 
Fig 7:Creating a project in blynk app 

 

A .Turn On Home Appliances  
 

 
Fig 7.A: Bulb ON  



 

5 
 

B. Turn OFF Home Appliances  

 

 
Fig 7.B: Bulb OFF 

 

 

8. Conclusion  

The work for IOT based home 

automation is completed successfully 

using internet source and Node MCU. It is 

reliable and scalable home automation 

system with low cost and easy to 

implement. It makes human life easy and 

comfortable. It is possible to operate home 

appliances from any part of the globe. 

 

9. Future Scope 

The future of home automation is 

very vast. We can add many more new 

features in it, in future to make it more 

efficient to fulfill users requirement. Some 

features are given below: 

1. Home security system. 

2. It can be operated through voice 

command. 

3. User can add new appliances  by their 

own in a given interface without any 

external support. 
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Abstract- In rural areas of India,destruction of crop 

by animals are more common . Farm owners struggle 

a lot for high yield in various ways .But ,their gain is 

curtailed due to the interference of animals and 

unauthorized humans. Domestic animals and wild 

animals cause damage to the crops either by 

consuming or damaging them.This results in poor 

yields which in turn reduces their gain , leading to 

frustration . Fencing the farm is not easy and 

affordable ,especially when field  is large in area . 

Hence it is very much essential to monitor the 

boundaries of farm to detect movement of animal 

entries into the farm .To implement this ,An 

Embedded System will be designed in which Infra 

Red (IR) Sensors are placed at different places in the 

farm . When this sensors sense the movements It 

alerts the system and wake up cameras for capturing 

frames of pictures of the farm . System processes the 

captured frames with the data base and identify the 

animal based on the data . Then , Alerts will be sent to 

the farm owner about the presence of animals in the 

farm . Mean while , the another system produces 

sounds to prevent animal from causing trouble to the 

crop based on the type of animal.  

 

Keywords: Embedded System , Monitoring , Detection , 
cameras ,Infra Red (IR) Sensors. 

 

 

I.  INTRODUCTION 

An Embedded System is deployed in 

remote and human unattended environments for 

critical applications. The sensors of the Embedded 

System senses the information and wakes up the 

system. Based on the data provided by a particular 

sensor, camera is controlled by a servo motor 

towards the sensor. Then camera captures the video 

and retrieves set of frames of images for 

processing. These frames of images are compared 

with the data base and reports the presence of 

Animals in Fields to the farmer via API. 

An embedded system is a controller 

programmed and controlled by a real-time 

operating system with a dedicated function within a 
larger mechanical or electrical system, often with 

real-time computing constraints. It is embedded as 

a part of an entire device typically together with 

hardware and mechanical components. Embedded 

systems management several devices in common 

use nowadays. Ninety-eight of all microprocessors 

are factory-made to function embedded system 

part. 

Embedded systems are normally found in 

shopper, industrial, automotive, medical, 

commercial and military applications. Embedded 

systems are utilized in transportation, fire safety, 

safety and security, medical applications and life 

critical systems, as these systems can be isolated 

from hacking and thus, be more reliable, unless 
connected to wired or wireless networks via on-

chip 3G cellular or alternative ways for IoT 

watching and management functions. For hearth 

safety, the systems can be designed to have greater 

ability to handle higher temperatures and continue 

to operate. In managing security, the embedded 

systems can be self-sufficient and be able to deal 

with cut electrical and communication systems. 

Further, based on performance and 

functional requirements of the system embedded 

system classified into four types inside the farm 

such as: 

mailto:pbosebabu@gmail.com
mailto:obulareddyguda123@gmail.com
mailto:obulareddyguda123@gmail.com
mailto:obulareddyguda123@gmail.com
mailto:venky3831@gmail.com
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1.Real time embedded systems. 

2.Stand alone embedded systems. 

3.Networked embedded systems. 

4.Mobile embedded systems. 

The crop field remote monitoring system 

is proposed of a sensor infrastructure which is 

capable of collecting information field 

surroundings and the field. In rural areas of India, 
destruction of crop by animals are more common 

every year. Hence, a system that monitors the 

intruding of animals into crop fields based on 

image processing is proposed. This paper 

introduced a method for detecting and preventing 

animals that enter the crop fields. 

Some kinds of methods for crop diseases 

and pests information acquisition by remote 

sensing is discussed. The results shows that the 

system monitors agricultural fields for unauthorised 

entry in crop[1]. But this system cannot identify 

what that unauthorised entry is. A system with non-

imaging sensors detect people and animals based 

on the observation of motion and behaviour of the 

person or animal[2]. This system totally depend on 
the non-imaging sensors whose behaviour cannot 

be predictable. Automated Detection and 

Recognition of life mistreatment Thermal 

Cameras[6]. In this system Thermal cameras are 

used for animal moment detection. It‟s a very 

costly affair for the farmers to afford a Thermal 

Camera. 

 

II. LITERATURESURVEY 

1.Shobhit Kumar Nagpal, Manojkumar.P, James 

Sabatier,”Hardware Implementation of Intruder 

Recognition In a Farm through Wireless Sensor 

Network” 

 In this paper any intruder in the farm is 

recognized based on wireless sensor networks. It is 

based on RF identification. This paper cannot 

identify who entered the farm. 

2.ThyagarajuDamarla, Asif Mehmood, James 

Sabatier,” Detection of people and animals using 

non-imaging Sensors” 

 In this paper any intruder in the farm is 

detected and identified based on their heat 

characteristics and their behaviour. Total 

Dependence on sensors is not good because they do 

not provide accurate results. 

3.Vikhram.B , Revathi.B, Shanmugapriya.R, 
Sowmiya.S, Pragadeeswaran.G,” Animal Detection 

System in Farm Areas” 

 This paper describes the process of 

detecting animals based on PIR sensor and ultra 
sonicsensor.Alerts are sent via GSM but it cannot 

tell which animal entered the farm. 

4. S. Santhiya, Y. Dhamodharan, N E. Kavi Priya, 

C S. Santhosh, M.Surekha,”A SMART 
FARMLAND USING RASPBERRY PI CROP 

PREVENTION AND ANIMAL INTRUSION 

DETECTION SYSTEM” 

 This paper cannot be implemented in a 

random environment.Itcn be implemented for a 

particular steady environment. 

5. J. Kuklyte, K. McGuinness, R. Hebbalaguppe, C. 
Direkoglu, L. Gualano, N. E. O„Connor,” 

IDENTIFICATION OF MOVING OBJECTS IN 

POOR QUALITY SURVEILLANCE DATA” 

 This paper describes the surveillance of an 
area in poor quality environment. System can 

detect animals in dark and poor environment. 

6. Peter Christiansen , Kim Arild Steen, Rasmus 

NyholmJørgensen and Henrik Karstoft,” 
Automated Detection and Recognition 

ofWildlifeUsingThermal Cameras” 

 This paper proposes a system in 

monitoring the forest environment based on 

thermal cameras. But it is a costly affair. 

7. Wayne Wolf,BurakOzer,TiehanLv,” Smart 

Cameras as Embedded Systems” 

  

III. PROPOSED WORK 

As mentioned in previous section a lot of 

work has been done related to crop monitoring, 

paddy growth monitoring etc. However, there is no 

work in the literature that deals with Intrusion 

detection in the fields which is also a very 

important aspect in monitoring. Hence, an attempt 

is made in this paper to handle this. Depending on 

the area and the boundary of the farm, IR sensors 

are to be placed inside the farm with sufficient 

spacing and angle. Sensors are placed in such a 

way that it is able to sense the moment of animals 

or humans. The sensors are connected to the 
RaspberryPi and the RaspberryPi continuously 

receives the sensor information and checks the 

signal to detect the crossing of animals or humans. 

The RaspberryPi is programmed in an event driven 

mode so that when ever an animal is detected by 

the sensor, sensor activates the camera which is 

connected to a servo motor . The servo motor 
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rotates to a particular angled IR sensor and starts 
capturing the live video. Based the program given 

it converts the video in frames of pictures and 

compare them with the database and detects the 

animal along with its name based on image 

processing. As an immediate action this signal is 

sent to the buzzer to produce sound in order to 

make the animal afraid and get away from the farm.  

            In the meanwhile, message will be sent  via 

APIs to the owner of the farm and also the message 

will be forwarded to forest department if the 

detected animal is a wild animal.  

           To minimize the hardware cost ,free from 

communication problems and decrease the system 

complexity we go for API method instead of GSM. 

And also an automatic alarm system is also 

designed. A 5V voltage is required to power all the 

these components. 

 

        The entire system consists of different blocks 

namely. 

1. RaspberryPi Model B Board 

2. IR Sensors 

3. Servo Motor 

4. Buzzer 

5. Adopter for Power Supply 

6. Pi Camera 

 

 

         The block Diagram of the proposed system 

will be as follows. 

 

 

 

 

 

 

 

 

IV.PROJECTIMPLEMENTATION 

 Whenever an object is detected by the 
sensor, the sensor communicates with the raspberry 

pi controller and sends the analog data. Based on 

the given data Raspberry pi activates the camera 

and the servo motor. Servo motor works on based 

on the input provided by a particular sensor and 

camera continuously captures the live video. 

 This camera live video is given as an input 

to the raspberry pi controller for processing of the 

given data. 

  

Fig. 2 : Flowchart of the Proposed System 

 

Based on the training and database 

provided to the system it identifies the animal and 

simultaneously produces sounds based on the class 

of animal and at the same time message will be sent 
to the owner or farmer and further also to the forest 

department if it a wild animal. 

 

Fig.3 : Experimental setup of the proposed work  

 Thus we can prevent and eradicate the 
animal intrusion based on the proposed 

system. 

Servo 

Motor 

Pi 

Camera 

IR 

Sensor 1 

IR 

Sensor 2 

RaspberryPi 

Fig. 1 : Block Diagram of Proposed Work 

Message 

Via API 

Buzzer 
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V.SYSTEMCOMPONENTS 

A prototype model of the proposal has 
been designed and implemented with number of 

components to form a intelligent embedded system. 

The IR sensor is used to sense the motion of the 

animals and humans. Whenever an obstracle comes 

in the range of the sensor, it detects and sends the 

analog signal to the controller. 

1. Raspberry Pi 3 Model B : 

Raspberry pi may be a tiny credit-card 

sized laptop capable of playacting varied 

functionalities like in police investigation systems, 

military applications, etc. The various 

functionalities of the elements area unit given 

below the varied elements of Raspberry- Pi area 

unit 

• Mount Rushmore State Card Slot is employed to 

put in OS/booting/long term storage .The total 

memory of the SD card is about 16GB. 

• Micro USB Power Port provides700mA at 5A. 

RCA Video Out is connected to show if HDMI 

output isn't used. It is primarily wont to carry audio 

and video signals. They are otherwise called as 

A/V jacks 

 

Fig. 4: Practical Raspberry Pi 3 

.• Audio Out Digital audio is obtained if HDMI is 

employed to get stereo audio. Here analogue RCA 

connection is used. • local area network Port is 

employed to attach to the net. It additionally plays a 

task in change, obtaining new software system 

easier. 

• HDMI OUT (High Definition transmission 

Interface) is employed with HDTVs and monitors 

with HDMI input. Also HDMI-HDMI is used here. 

• BROADCOM BCM 2835: it's otherwise outlined 

as System on chip .It is a 700 megacycle per 

second Processor. It has a Video core IV GPU. 

GPIO permits US to regulate and move with globe. 

 

Table 1 : Raspberry Pi Specifications 

2. IR Sensor : 

The IR sensor module consists mainly of 

the IR Transmitter and Receiver, Opamp, Variable 

Resistor (Trimmer pot), output LED in brief. 

 

Fig. 5 : PracticalIR Sensor Module 

(A) IR LED Transmitter : 

IR light-emitting diode emits 
lightweight, within the vary of infrared. IR 

lightweight is invisible to North American 

nation as its wavelength (700nm – 1mm) is 

way beyond the visible radiation vary. 

(B) Photodiode Receiver : 

Photodiode acts because the IR receiver as 

its conducts once lightweight falls on that. 

Photodiode may be a semiconductor that includes a 

tangency, operated in Reverse Bias, means it start 

conducting the current in reverse direction when 

Light falls on it, and the amount of current flow is 

proportional to quantity of sunshine. This property 

makes it useful for IR detection. Photodiode looks 

like a LED, with a black colour coating on its outer 
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side, Black colour absorbs the highest amount of 

light. 

     Main Chip          LM393 

Operating Voltage 
Range 

3.6~5 VDC 

Average Current 
Consumption (mA) 

0.06 

Detection Angle 35 ° 

Distance Measuring 
Range 

2 ~ 30cm 

Dimensions (mm) 
LxWxH 

48 x 14 x 8 

Weight (gm) 5 
 

Table 2 : IR sensor specifications 

(C) LM358 Opamp : 

LM358 is Associate in Nursing 

Operational electronic equipment (Op-Amp) is 

employed as voltage comparator within the IR 

detector. the comparator will compare the threshold 

voltage set using the preset (pin2) and the 

photodiode‟s series resistor voltage (pin3). 

 

(D) Variable Resistor : 

The variable resistor used here is a preset. 

It is used to calibrate the distance range at which 

object should be detected. 

3. Servo Motor : 

 

Fig.6 : PracticalServo Motor 

Tiny and lightweight with high output 

power. Servo will rotate about one hundred eighty 

degrees (90 in every direction), and works just like 

the standard kinds but smaller. You can use any 

servo code, hardware or library to control these 

servos. Good for beginners UN agency wish to 

create stuff move while not building a motor 

controller with feedback & gear box, especially 

since it will fit in small places. It comes with a 

three horns (arms) and hardware. 

Modulation Analog 

Speed 4.8V: 0.12 sec/60° 

Weight 0.32 oz (9.0 g) 

Motor Type 3-pole 

Table 3 : Servo Motor Specifications 

Position "0" (1.5 ms pulse) is middle, "90" 

(~2ms pulse) is middle, is all the way to the right, 

"-90" (~1ms pulse) is all the way to the left. 

4. Pi Camera : 

The Raspberry Pi Camera Module v2 may 

be a prime quality eight megapixel Sony IMX219 
image sensing element bespoke add-on board for 

Raspberry Pi, that includes a hard and fast focus 

lens 

.  

Fig.7 : PracticalPi Camera 

Sensor Resolution 2592 × 1944 pixels 

Sensor image area 3.76 × 2.74 mm 

Pixel size 1.4 µm × 1.4 µm 

Optical size 1/4" 

Table 4 : Pi Camera Specifications 

It's capable of 3280 x 2464 picture element static 

pictures, and conjointly supports 1080p30, 720p60 

and 640x480p60/90 video. It attaches to Pi by 

approach of 1 of the little sockets on the board side 
and uses the dedicated CSi interface, designed 

particularly for interfacing to cameras. 
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VI.EXPERIMENTAL RESULTS 

 The experimental results of the proposed 

work are shown below. 

 Fig. 8 shows that the system has detected 

the animal correctly and if the result is stable it 

performs the corresponding task. 

 

Fig. 8 : Practical Output 

 

 Fig. 9 shows that when ever an animal is 
detected and result is stable the system sends the text 
message to the farmer via API. 

 

Fig.9 : SMS Alert Via API 

 

CONCLUSION 

In rural parts of India, farmers 

encounter severe threats like reparation done 
by animals, natural disasters and thefts 

resulting in poor yields. Hence, to overcome 

this issue an Embedded system based 

monitoring system is proposed. This proposal 
is capable of detecting animal intrusions in the 

farm. A prototype model is designed, 

developed and tested and it is found to 
effectively monitor the movement of animals 

and humans in the farm and inform the farm 
owner. The benefits of the model arecost 

effective, simple and easy to implement . 

FUTURE SCOPE 

This proposed work tries to detect and 

prevent animals based on the database provided to 

the system and the accurate output results will 

depend on stability of the system and 

animal.Proposed system cannot act accordingly if it 

encounters two detections simultaneously.Accurate 

output results depend on animals nature and 

surrounding environment. So, there is scope of 

developing a system which even works in dynamic 

and unsteady environment which can increase the 

accuracy of the system further. 
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ABSTRACT: 

Electronic Commerce has become extremely 

popular with the rise in wireless 

technologies and other communication 

techniques [4]. In this paper we are 

discussing about the “Smart Shopping Cart 

using IoT” for the real time applications. 

The entire system is designed using the 

single board processor with the 1GHz 

processing speed i.e., raspberry-pi. The 

single board processor is different from the 

normal computers that is having the on 

board memory, wifi module, onboard 

processor etc. In this we are using the RFID 

(Radio Frequency and Identification) 

technology a term that sums up all the 

technologies that use radio frequencies to 

identify the objects. In this RFID technology 

both the RFID reader and tags are used for 

reading the information from the tags. The 

tags consist of the respective product 

information and it gets read by the reader. 

The RFID reader will read the tag data and 

the amount and it will be sent to the server 

using the wifi module with operating 

frequency (2.4GHZ) with IEEE 802.11b/g 

standard used for communication. The wifi 

module can transmit and receive the data 

with 115200 baud rate. Here we are using 

the python language for programming the 

kit. The SQL (structured query language) is 

used for communication with the database, 

personnel home page which is an open 

source and popular language for web 

development which is an HTML embedded. 

Hypertext transfer protocol is used to serve 

the files in the form of web pages to users 

with respect in their requests, which are 

forward by HTTP clients. It is used to 

establish the channels between the IOT 

system and database in the client.  

KEY WORDS: 

RFID technology, decentralized billing unit, 

IOT, cloud computing. 
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               1. INTRODUCTION 

In the present days with the increase in the 

technology the food items are available at 

our door steps without any human effort. 

But going to the mall and the things what we 

need is more advantageous and useful for us. 

At the same time it is having disadvantages 

also like mainly the important reason is 

waste of time by standing in the long queues 

for the payment of the bill. While coming to 

advantages we can judge the product quality 

and quantity by seeing the product structure 

and verifying that the product is not having 

any damages. So in order to overcome all 

these problems we are introducing the smart 

shopping cart has additional features which 

will be helpful for the customer and the 

shopkeeper. In this the stock level will be 

updated whenever the products are sold out. 

The main technologies that play an intense 

role in this project are as follows: 1) A 

single board computer which is used to 

connect to the server wirelessly. 2) RFID 

tags and reader for the product information 

and details. 3) Infrared sensors which are 

used to know the product count. 4) Creation 

of the web application for the display of the 

total amount of the customer and the 

remaining product count to the shopkeeper. 

                RFID technology is the latest and 

fast growing technology in the present. 

RFID means Radio Frequency and 

Identification in which the small tags are 

present which are added to the tags. In this 

systems RFID readers are used which will 

wirelessly read the information of the RFID 

tags based on the inductive coupling 

technique. The rfid reader will collect the 

information about the products that are 

stored predefined in the database. Thus it 

identifies the object automatically and 

collects the information regardingly. The 

small tags used are a passive tag which 

consists of a small chip inside it. 

 

2. EXISTING METHOD 

 

                           In the existing model the 

mainly used technology is the barcode 

scanner in most of the shopping malls. The 

barcode represents a series of thick black 

lines which are of different widths and 

separation between those lines. These lines 

can be coded into the data or information. 

Each product is equipped with the barcode 

and it is scanned by the barcode scanner. 

The data stored in the PC of respective 

barcode will be displayed and the total 

amount will be added and the total bill will 

be generated. 

 

                           Barcode scanners are 

mainly made up of light source, photo diode, 

camera based scanners or simple decoders. 

In this the barcode scanner scans the black 

and white elements of the barcode by 

illuminating the code with a red light, which 

is then converted into the matching 

language. 

 

 

3. PROPOSED METHOD 

 

In the proposed system we are using the 

latest RFID (radio frequency and 

identification) technology. In this it is 

having mainly 2 components such as the 

RFID tags and the RFID reader. 
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These tags are attached or incorporated to 

the products for the purpose of the 

identification using the radio waves. The 

tags used are the passive tags or battery less 

tags or chip based tag which consists of the 

chip and antenna. In this paper we have 

developed a smart shopping cart that allows 

the user to manage their list while shopping 

and easily pays the bill at the exit door. The 

cart is equipped with the kit that displays the 

total amount of bill for all the products 

which are placed inside the trolley. By this 

process it is easier for the customer in 

knowing of how much bill they should pay. 

By this way time will be saved and customer 

gets the faster service. This will be helpful 

for the shopkeeper in reducing the cash 

counters. 

 

3.1 BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                

 

              Fig1: Proposed block diagram 

 

 

 

 

3.2 FLOW CHARTs 

 
 

 

Fig2: Proposed flow chart 

 

3.3 .1 Raspberry pi3: 

 

It is the third generation raspberry pi. This is 

faster than the previous models such as 

Raspberry pi model B+ and Raspberry pi2 

model B. it is the single board computer can 

be used for various applications and 

implementations. The processor used is 

Broadcom BCM2387 chipset with 1.2GHz 

Quad-Core ARM Cortex-A53 (64bit). The 

wireless LAN is IEEE 802.11 b/g/n with the 

Wi-fi protocol as WEP<WPA WPA2, 

algorithms such as AES-CCMP (maximum 

key length of 256 bits), the maximum range 

of 100 meters. The Bluetooth is IEEE 

 

 

Raspberry 
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RFID 
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RFID 
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My SQL 
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802.15 which uses symmetric encryption 

algorithm, advanced encryption standard 

(AES) with 128 bit key and the maximum 

range of 50 meters. This is operated with 

5.1V micro USB supply. Generally it uses 

700-1000mA depending on what peripherals 

are connected to it. This power requirement 

will increase depending on different 

interfaces attached to it. The graphical user 

interface is the 400MHz video core. The 

RAM size is 1GB RAM and 64 bit CPU. 

The network connectivity is the 1x10/100 

Ethernet. There are total 4 USB ports. There 

are total 40 pins out of which there are 28 

GPIO pins and each pin uses16mA. The 

HDMI port uses 50mA and the camera uses 

the 250mA and the key board and the mouse 

uses 100mA. It is having micro SD port for 

loading your system and storing the data. 

 

3.3.2 IR Obstacle Sensor: 

 

On the basis of the simple idea the IR sensor 

is easy to built, easy to calibrate and 

provides a detection range up to 10-30cm. 

the frequency of the IR sensor is more than 

the microwave and less than the visible 

light. This is mostly used in the indoor 

applications where there ambient light is 

present. In this the basic idea is to transmit 

the infrared light through the IR-LED’S, 

which are reflected back when it hits an 

obstacle. The object can be anything which 

has certain shape and the size. The infrared 

technology is used widely in wireless 

applications. Here the IR-LED will transmit 

the signal and when these are hit by an 

obstacle they get reflected back and are 

received by the IR-receiver which may be 

either the photo diode or photo transistor 

which is used to decode the signal. In the 

electromagnetic spectrum the infrared area is 

mainly divided into the 3 regions such as 

near, mid and far field regions. These are 

divided based upon the wavelengths and 

their applications [3]. 

 

 

Region Wavelength Application 

1) Near 

field 

region 

700 nm to 

1400 nm 

Fiber optics 

2)Mid 

field 

region 

1400 nm to 

3000 nm 

Heart sensing 

3)Far field 

region 

3000 nm to 1 

mm 

Thermal 

imaging 

 

The ir sensor is having mainly 3 pins such 

as: 1) active high output, 2) power supply 

ground, 3) power supply input. The 

operating voltage is +5v DC regulated and 

when any obstacle is detected it is indicated 

by active high output. 

 

3.3.3 RFID System: 

 

An RFID system consists of RFID reader, 

RFID tag, information managing host 

computer. The reader consists of RF 

transceiver (transmitter and receiver), a 

signal processor, a control unit, a coupling 

element and a serial data interface to the 

host system. The tag used is the passive tag 

which acts as a programmable data-carrying 

device. The passive tags which no battery on 

it has called as battery less tags. The absence 

of the power supply makes them cheaper 

and reliable. The RFID systems in the 

market are divided into two categories: near 



 

16 
 

field systems and far field systems.  There is 

a distance commonly known as the “radial 

sphere” inside which one is said to be near 

field and the field outside is the far field 

region. The near field systems are used for 

the systems operating in the LF and HF 

bands which are relatively short reading 

distances. In this the coupling technique 

used is inductive coupling. The tag 

properties are as follows: 

 

Tag Type Passive 

Technology Inductive Coupling 

Frequency 125 KHz / 134 KHz 

Read Rage 
Short (few cm to 

Inches) 

Read Speed Slow 

Works with 

Metal 
Yes 

Works with 

Liquids 
Yes 

Cost Low 

 

3.3.4 LCD Display: 

 

LCD (Liquid Crystal Display) is an 

electronic display module and finds the wide 

range of applications in today’s world. There 

are varieties of LCD’s in the market. Here 

we are using the 16x2 LCD which is the 

very basic module and commonly used in 

the various devices and circuits. 16x2 means 

it can display 16 characters per line and 

there are 2 such lines. 

 

4. RESULTS AND DISCUSSION: 

 

The system has been implemented with the 

above mentioned features and put into the 

use. With the help of this system the user 

can know the information of the shopping 

and the manager knows the stock    

information. This system can be easily 

arranged in the cart and it is feasible.           
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5. FUTURE SCOPE: 

 

In future we can pay the bill at the cart itself 

after shopping and we can predict the 

products that are needed excess in the future 

based on the sales in the present. By placing 

a screen on the cart we can select the list of 

products we want to purchase and we can 

also know where the product is located in 

the market (by placing a location sensor 

mapping can be made possible). By inserting 

the load cell we can know the weight of the 

products. By implementing this if any object 

is not read by the reader it will give an error 

by checking the weight of products in the 

cart. 
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Abstract - Internet of Things (IOT) plays a vital 

role in connecting the surrounding environmental 

things to the network and made easy to access the 

things from any remote location. It’s inevitable for 

the people to update with the growing technology. 

And generally, people are facing problems on 

parking vehicles in parking slots in a city. In this 

paper we designed a Smart Parking Reservation  

System  which gives availability of parking slots in 

that respective parking area with the help of 

Mobile app and it mainly focuses on reducing the 

time in finding the parking slots  and also it avoids 

the unnecessary travelling through filled parking 

slots in a parking area by making use of sensor 

which continuously detects the parking slots and 

with the help of android app user comes to know 

the status of the parking area. Thus it reduces the 

fuel consumption which is eco-friendly and in turn 

reduces carbon footprints in an atmosphere. 

Key words: Smart Parking, IR Sensors, Wi-Fi 

Module, LCD display, Internet of Things (IOT), 

Android Mobile. 

I  INTRODUCTION 

  Finding a parking slot to park their 

vehicle has ended up being a disappointing 

issue to the drivers all the time. It has saved 

the way for traffic congestion which has 

turned out to be an alarming problem on a 

global scale. Also, it has been found that it 

has led to the burning of world’s oil over a 

million. According to a report, Smart 

Parking system could benefit in saving 

2,20,000 gallons of gas till 2030 and 

3,00,000 gallons of gas by 2050 , if it is 

executed perfectly. In order to alleviate this 

condition, many smart parking facilities 

evolved but failed to bring relief to all. They  

 

Could only give the parking information but 

didn’t prove to “smart” enough. For 

example, if they could publish the vacant 

parking slots many drivers rush to fill the 

limited spaces. So, we have tried to address 

these issues in this paper. Here, we propose 

an idea to realize Smart Parking structure in 

perspective of reservation using Internet of 

Things (IOT).  

Real Objects + Internet + Sensors and 

Controllers = Internet of Things 

Internet of Things plays a vital role in the 

creation of Smart Cities. The most important 

factors for the emergence of smart cities are 

cozy parking facilities and efficient 

transportation and management. According 

to the latest report made by The 

International Parking Institute, we found that 

many innovative parking ideas have been 

developed.  

They were able to deliver the parking 

information about the vacant parking lots. 

These systems used effective sensors in the 

parking areas and by tracking information 

from various sources and also deployed 

active data processing units. Here our 

proposed idea could be implemented using a 

mobile application so the drivers could get 

their parking information and reserve the 

vacant spaces of their wish as per their 

vehicle’s width via Wi-Fi or Internet 

because today almost everyone can possess 

a smart phone with them. 
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II LITERATURE REVIEW 

[1] Smart Parking System using optic 

Wireless Sensor Network:  

This system experienced the use of video 

cameras where they are deployed in the 

parking slots and are able to capture the 

license plate of the car and also monitor the 

parking spaces.  

Advantages:  

1. They are cost-efficient.  

2. Optic WSNs are easy to maintain and to 

install.  

Disadvantages:  

1. They are not much powerful as there is a 

high chance of failure in the device.  

2. Accuracy of the license plate detection is 

quite impossible.  

[2] Smart parking reservation system 

using Bluetooth and Zigbee sensors:  

This system uses a Bluetooth 

communication technique which is used for 

verifying the driver’s identity and also to 

book a slot by identifying the vacant spaces. 

Zigbee sensors are used to detect the 

vehicle.  

Advantages:  

1. Internet usage is not necessary.  

2. It is a decentralized system.  

Disadvantages:  

1. Range of Bluetooth is limited.  

2. Installation and maintenance is difficult.  

3. Connection gets disconnected if the driver 

is inactive and again a new slot has to be 

booked.  

[3] Smart Parking System using RFID:  

This system uses RFID to match the 

vehicle’s unique RFID tag with the value in 

the database when it is read by the RFID 

reader in the parking lot entrance.  

Advantages:  

1. This is a fast method of identification and 

quite cost efficient.  

Disadvantages: 

1. If the RFID tags are damaged or more 

than one tags are read at a time, the system 

fails to work accurately.  

III. SYSTEM ARCHITECTURE 

Basic components need for the smart 

parking with reservation system is: 

 

Fig 1: Block diagram. 

A. Arduino UNO: A microcontroller board 

based on the ATmega328P. It has 14 digital 

input/output pins (of which 6 can be used as 

PWM outputs), 6 analog inputs, a 16 MHz 

quartz crystal, a USB connection, a power 

jack, an ICSP header and a reset button. It 

contains everything needed to support the 

microcontroller; simply connect it to a 

computer with a USB cable or power it with 

an AC-to-DC adapter or battery to get 

started. 
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Fig 2: Arduino UNO 

B. Sensor: The Infra Red photoelectric 
reflective module, with a range of 0.02 to 
0.4 meters was used. It requires 5Volts and 
less than 2mA of current the required power 
is provided by the raspberry pi board. The 
output goes low in the presence of an 
obstacle. 

 

Fig 3: IR sensor 

C. LCD Display: A Liquid Crystal Display 

is a thin,    flat plate used for electronically 

displaying information such as text. In the 

Proposed System LCD shows the condition 

of parking slot whether the slot is booked or 

vacant. 

D. Wi-Fi Module (ESP8266): The 

ESP8266 Wi-Fi Module is a self contained 

SOC with integrated TCP/IP protocol stack 

that can give any microcontroller access to 

your Wi-Fi network. The ESP8266 is 

capable of either hosting an application or 

offloading all Wi-Fi networking functions 

from another application processor. 

E.SPRS (Smart Parking Reservation 

System) Architecture: The system 

architecture for the smart parking with 

reservation system has major components  

User App performs four operations 

searching, checking availability, reservation 

and cancelation. User interface of the app is 

easy to use. 

Parking Slots: In the parking slots, all 

sensors are kept in the individual lot were 

that gives the appropriate data to the 

Arduino Uno. Arduino uploads the data to 

the cloud. 

IV IMPLEMENTATION AND WORKING 

We here explain the real time working of the 

system with the help of a flowchart as given 

in Figure 3 

We had implemented the system 

using a toy car and android app, but this 

system could be implemented in malls and 

multi storied buildings. Below are the steps 

involved in booking a slot in our parking 

system 

 

Fig 4: Flow Chart of the System 

Step 1: Install the android app in the mobile.  

Step 2: Register the app using the 

credentials.  

Step 3: Login to the system.  
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Step 4: The parking map displays the free 

slots in the parking area. 

Step 5: If the user wishes to reserve a slot in 

the parking area then click on book option to 

reserve the parking slot. 

Step 6: Status of the reserved area notified 

via LED lights in parking area. 

Step 7: Once the car is parked and then 

taken off from the parking slot, the parking 

charges are deducted. 

Step 8: If user wants to cancel the 

reservation, user can just give the 

cancellation request in the mobile app. 

V RESULT ANALYSIS 

 

Fig 5: Prototype of System 

 

Fig 6: Login of User  

User has to login with a specific details as 

shown in the android app. 

 

Fig 7: To book the slot in Mobile App. 

If the slot is booked it indicates the full or it 

indicates the Vacant in the mobile app. 

In the above figure it indicates booking of 

slot 1 in the parking area. 

 

Fig 8: Identification of the available Parking 

Slot. 

Red color indicates the parking slot is not 

available. 

Green color indicates the parking area is 

available to Book. 
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Fig 9: Indication of Parking Slot on the 

Display 

B indicates parking slot is Booked. 

Y indicates parking slot is Vacant. 

 

Fig 10: LED at the Parking Area 

LED indicates the Status of the parking slot 

in the parking Area. 

 

Fig 11: Indication of  No vacancy on 

Display. 

If all the parking slots are filled, then it 

indicates the “No Vacancy, All Slots Are 

Full” on the Display at the Parking Area. 

V. CONCLUSION 

An IOT based smart parking solution has 

been described in this paper. The world 

moves towards smart cities, such a parking 

solution is the need of the hour. This work 

focuses on a parking system with prior 

reservation to overcome waiting in the 

queue. This prototype is developed using IR 

sensor, Arduino, mobile app, thus by using 

this prototype the average waiting time for 

vehicle parking becomes minimal. Smart 

parking with reservation system increases 

the revenue for service providers, provides 

service differentiation for users with 

different needs, eliminates traffic congestion 

pertaining for parking. 

VI. FUTURE SCOPE 

The sensors used to detect the 

vehicle are the essential components. Here, 

we have employed Arduino which seemed 

to be cost efficient with easy installation and 

maintenance. In future we would develop 

application for OS and also with virtual 

reality and test its workability in a real time 

environment. We infer that our future work 

would facilitate parking issues and decrease 

traffic congestion and pollution created by 

the search for parking. 
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Abstract—In the development of robotics, the human 

involvement is becoming less and robots are being used 

widely for the safety purpose. Now-a-days fire accidents are 

becoming common and it sometimes lead to accident that 

makes it hard for fireman to protect the human life. Our 

proposed system is used in these situations where it is 

difficult to protect. We designed a robot which is operated in 

two modes- Automatic mode & Manual mode. In Automatic 

mode, the robot is operated by itself based on the command 

defined by the user. In Manual mode, PHP webpage is used 

to control the robot in remote locations using IoT. The 

switching from Automatic mode to Manual mode can be 

done by using PHP webpage.  

 

Keywords: Raspberry Pi 3, IR sensor, DC motor, fire detection, 

L293D Driver IC, IoT. 

 

I. INTRODUCTION 

As the robotic technology have becoming 

improved and plays an important role in our day to day 

life. The protection of human life from the fire accidents 

is also plays a crucial role for fireman. This system is 

developed to find an alternate solution for human work 

and efforts with the improvement in technology of 

embedded system particularly when fire hazards occurred. 

The fire sensors are positioned by estimating the range of 

fire detected and placed in various directions. The 

Ultrasonic sensor is connected with Raspberry Pi 3 for 
obstacle avoidance. Whenever the fire is detected water 

pump is turned ON to extinguish the fire. To sprinkle 

water in various directions the water pump is connected 

with servo motor to rotate in various directions. 

 

II. LITERATURE SURVEY 

A. Existing System 

 Automatic systems that are developed in the 

stream of robotics can’t be controlled manually when 

needed. Manually controlled robot can be operated by the 

human in the vicinity of fire which can be harmful. 

 

B. Drawbacks of Existing System 

 In some situations the robot may get lost from 

the field of fire. 

 Operation of manually controlled robot is limited 

in the existing system. 

C. Proposed System 

 In this system, we have implemented both 

Automatic and Manual mode of operation to overcome 

the drawback of the existing system. Manually controlled 
robot can be operated from anywhere by using the PHP 

webpage. The fireman work can be minimized by 

operating the robot in Automatic mode. 

 The advantage in this system is we can switch 

from Automatic to Manual mode whenever we need.  

D. Proposed system Modules 

 The manual mode can be operated by using 

controls on PHP web page that contains Left, 

Right, Front and Back. 

 

 To avoid obstacles, we are using Ultrasonic 
sensors. 

 

 There is a possible to switch between Automatic 

and Manual modes.  

 

 We can detect the fire in various directions of 

front, back, left and right by placing various 

sensors in different sides of robot. 

 

III. HARDWARE REQUIRED 

The movement of the robot can be done by using 

four-wheeler motor with L293D Driver IC which is used 

mailto:pavan670@gmail.com
mailto:akhiladakarapu@gmail.com
mailto:bharathicheruvu24@gmail.com
mailto:swapnasindhura05@gmail.com
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to control 100RPM motor. Raspberry Pi 3 is used as a 

controller to read the values from the sensors and sends 

the signals to control the robot movement. The Ultrasonic 

sensor is used for avoiding the obstacles when the robot is 

in moving condition. In order to sprinkle the water we are 
using water pump connected with servomotor in what 

direction the sprinkling is needed.  

 

Fig: Top view 

The IR sensors are placed in various directions 

for the detection of fire in what direction the fire is 

occurred. The Ultrasonic sensor is not only used for 

obstacle avoidance but also used to maintain a safe 

distance from fire source to robot.  

 

Fig: Front view 

The movement of the motors can be achieved by 

providing the power supply of 9V DC. In that case we are 

using a battery connected to Driver IC L293D.  

 

IV. SOFTWARE IMPLEMENTATION 

The controller used in this system is Raspberry 

Pi3 microcontroller which is programmed using Python 

language. When it is powered ON, the Raspberry Pi 3 

initializes the GPIO pins as outputs, in order to send the 

controlling signals to Ultrasonic sensor. 

If the fire is detected, the servo motor rotates in 

that direction and sprinkles the water. This can be 

achieved by the predefined commands given to the 

microcontroller.  

In manual mode, the robot is controlled from the 

PHP webpage from the different location. This can be 

done through IoT. 

 

V. WORKING 

 

 

Fig: Block Diagram 

  

Initially the robot is in moving condition in 

forward direction, the ultrasonic sensor reads the data 

whether the obstacle is presented or not. When the fire is 
detected in left side of the robot, it will rotate in left 

direction, stop the action and the servo motor is rotated in 

that direction and the water pump is turned ON to 

extinguish the fire. 

  This action can be done in automatic mode in 

what direction the fire is detected the motor will rotate in 

that direction and stops the movement and the servo 

motor has to rotate in that direction with sprinkling of 

water. In manual mode, the mode is switched from the 

automatic to manual mode on PHP webpage. If it is 

switched, the robot controls can be available on that page 

to operate the robot in remote locations. 

A) Manual mode: 

In this mode, the controlling action can be done 

by using PHP webpage where we can send commands to 

motor driver through GPIO pins of Raspberry Pi 3 to 

move in required direction.  

The PHP webpage contains the following 

commands: 

1. Forward  

2. Back 
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3. Turn left 

4. Turn right 

5. Stop 

6. Motor ON 

7. Motor OFF 
8. Back right 

9. Back left 

There is also a control to switch between 

automatic and manual modes. 

B) Automatic mode: 

In this mode, the robot initially in forward 

direction when the obstacle is detected the robot stops and 

moves in another direction. When the fire is detected, the 

robot will do its operation based on the predefined 

commands provided in the program. Only one thing to do 

is, we have to select the automatic mode in PHP webpage. 

VI. FLOW CHART 

 

Fig: Flow chart for proposed system 

 

VII. RESULTS 

This system is capable of detecting fire and 

extinguishes the fire successfully. The robot is in 

continuous rotation whenever the fire is detected; the 

robot will rotate in that direction and extinguishes the fire. 

 

 

 

VIII. CONCLUSION 

In order to reduce the manual work we are 

introducing the “Fire Fighting Robot” with the above 

mentioned features. This robot can work 

automatically or manually based on our requirement. 

It is easy to control and feasible.  

 

IX. FUTURE SCOPE 

 

 Implementation of this robot with addition to the 

camera can be monitored and controlled from 

anywhere using PHP webpage. 

 By inserting the camera we can visualize to what 

extent the damage has been occurred.  
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Abstract— In this communication, we have 

designed a novel and smart IoT agriculture 

monitoring system. In this design we have provided 

an internet to six advanced sensor’s using 

communication module which will help to upload 

the sensors data in to the cloud for further 

processing. Overall the communication module and 

sensors are interface with the controller with 1GHz 

clock frequency. In this proposed system, for 

physical data acquisition overall four sensors i.e.  

Temperature sensor range from -55
0
C to 150

0
C, 

flow sensor range from 1-30lit/min, pressure sensor 

range from 300-1100hpa and ph sensor range from 

0-14Ph are used. A Wi-Fi module is used as a 

communication device to provide the internet to 

sensors and its operating frequency is 2.4GHz with 

IEEE 802.11b/g/n standard. The Wi-Fi module can 

transmit and receive the data with 115200 baud rate. 

Here, http protocol is used to establish the channel 

between the IoT system and the database in the 

cloud. In cloud to store the data in the respective 

fields we have used a php technique, html should 

provide the runtime environment for deployment 

tools and application.  

Keywords—Internet Protocols, IoT, Sensors, 

Communication Modules, Cloud Computing.  

I. INTRODUCTION 

IoT concept was firstly followed by MIT 

AUTO-ID Labs. Whereas it also investigation there 

proposed by the use of a wireless sensor network 

and radio frequency identification technology to 

accomplish object localization. In 2005 

international Telecommunication union they gave a 

final report [2]. It defines that IoT is the collection 

of objects that are connect with each other through. 

 By 2025 we are hoped-for IoT nodes are 

communicate most of the things, plenty of them are 

necessary in our daily life. Key technologies that 

drive the long run IoT is associated with smart 

sensor technologies together wireless detector the 

nanotechnology and miniaturization of the sensing 

device. It’s planning to potential to watch the health 

conditions and thought IoTs of not solely human or 

animals but collectively of assorted engineering 

structures. Right now it has reaches almost 50% of 

society, most of the internet users is increased day 

by day in our world. 

     Water Quality Monitoring System, Sensors: pH 

Sensor-Water Level Sensor-Temperature Sensor-

Carbon Dioxide Sensor-Turbidity Sensor, 

Controller: FPGA, Communication Module: Zigbee 

[3]. Air Quality Monitoring System, Sensors: 

PMS5005 sensor-Humidity Sensor-Temperature 

Sensor, Controller: ARM, Communication Module: 

LPWA Transmitter Module and Power Module-

USRP B210, Internet Protocol: http Protocol [4]. 

Three Wireless sensor for environment monitoring, 

Sensor: BLE Sensors, Controller: PSoC3, 

Communication Module: Local area unit (LAN) 

[RN-131C/G], Internet Protocol: UDP-HTTP [13].  

        Real time Iot systems style needs totally 

different transducers (Sensors, actuators) to convert 

mechanical signal to electrical signal and electrical 

signal to mechanical. Sensors could also be active 

or passive sort, active sensor won’t need extra 

power provide for conversion, however passive 

sensor need external provide for conversion. These 

entire passive sensors area unit classified as 

resistive and inductive and capacitive sort. These all 

sensor can convert physical parameters (pressure, 

speed force, flow, humidity and temperature) in to 
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electrical parameters. The sensor can provide 

minute voltage with noise contamination, thus 

signal processing block can amplify the signal and 

removes the noise. Digitalization block can convert 

the analog signals to digital signal, so the controller 

will simply method he incoming information. The 

Data need to upload the cloud using wireless 

module through Internet protocols. Finally the 

entire modules area unit interfaced to a controller. 

This will control the operation based on the 

algorithm rule.  

 

 

 

Figure 1: Basic block diagram for the monitor and controlling system 

II. PROPOSED SYSTEM 

In ―A Model of Smart Agriculture 

Monitoring system‖, this includes Resistive type of 

pressure sensor, IC based Temperature sensor, 

inductive type of a flow sensor and pH sensor. 

These sensors are connected a ARM processor and 

send the data to wireless data Trans receiver 

module. This wireless data trans-receiver module 

will be sending the data to cloud continuously and 

update the values. It will show the monitoring of the 

climate changes observed for crops. 
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III. THEORETICAL ANALYSIS 

A. Temperature Sensor: 

Temperature sensing element could be a device it 

evaluates the warmness and coolness. It’s 

accustomed to sense the temp range. Here we are 

using IC based temperature sensor that which gives 

temperature values accurately. Compare to 

thermocouples it provides a best results. Main aim 

of the IC based temperature sensor is to measure the 

temperature. It provides associate electrical output 

once there’s a temperature changes. Operational 

temperature vary is -55
0
C to150

0
C. The temperature 

device encompasses an output current is 10MA, 

Supply Voltage is -0.2(max) – 35V (max), Output 

voltage (-1(min) to 6V (max)). This sensor gives an 

analog output, and it’s a temperature slope is 

10mV/
0
C.  

B. Pressure sensor: 

      Pressure sensor is a digital type of sensor. This 

sensor operating output voltage is 1.3v - 3.6v and it 

can be operated temperature at 40
0
C – 80

0
C. It can 

be operating supply voltage is 3.3.v – 5.5.v.  

Pressure sensor is resistive type. 

C. Flow sensor:  

    It is a digital type of sensor. Its working voltage is 

5 – 18v and operating temperature range is -25 _ 

80
0
C. It can be designed by using 5v TTL logic. 

This sensor is inductive type. Its flow rate is 1 to 30 

lit/min and its accuracy range is + 10%. 

D. pH sensor 

A pH meter is known as a ―scientific 

instrument‖, which measures the hydrogen-ion 

activity in water based solutions to indicate its 

acidity and alkalinity expressed in terms of pH. pH 

stands for potential hydrogen, where pH scale is 

used to allot the acidity or basicity of any 

substances of hydrogen ion activity. pH is a 

measurement of how acid or alkaline is.  Usually, 

the range from 0-14, pHs from 0-7 indicates acidity, 

whereas 7-14 indicates base and 7 will be neutral.   

E. HTTP protocol: 

             HTTP means hype r text transfer protocol it 

is a client server model they opening a connection 

to make a request. HTTP protocol is stateless 

protocol which means it doesn’t establish any two 

connections at a time.  By using HTTP protocol 

designed a SQL database.  SQL allows to 

communication by standard HTTP Protocol. Since 

tunnelling, we designed my SQL database protocol, 

by utilizing the HTTP protocol as the transport 

layer. 

      Wi-Fi provides the information rates-

impractically up to 600 Mb/s for the oftentimes 

ARM 

processor 

Cloud 

computing 

 

Pressure sensor 

Flow sensor 

Temperature sensor 

pH sensor 

Analysis  

Figure 2: General diagram for smart agriculture monitoring 

system 
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used 802.11 b/g/n model managed by Wi-Fi Connections. Various methods are accessible with 

various operating frequencies and thought puts. 

Right now mostly used current method is 

802.11b/g/n. Which is suitable with advanced 

gadgets, although lesser speed. In market currently 

applicable version is 802.11ac, it’s gives high 

speed, and conjointly helps older devices. The gap 

amendment on implementation, however it will 

carry up to 200m. Wi-Fi is general in house 

networking application. In ESP8266 the data 

packets are transfer in UDP and TCP Protocols. In 

this module interfacing between the microcontroller 

and peripheral devices. 

F. Cloud computing: 

       Cloud computing has appeared as a current 

technology which gives huge volume of computing 

and data storage capability. It purpose is to defeat 

numerous issues appeared from the quick 

development of enterprises and therefore the 

development of their documents. Literally the 

accessible space for the preserver the data on own 

computer cannot meet the at this time desires. Most 

of them also create the use of data exchanging 

processes like Microsoft and Google drive, SAP. 

     Here the information will be send to cloud 

through a HTTP protocol. The cloud is the 

combination of clusters and grids. Cloud allows 

designing, configuring, and customizing application 

Online. User can access database resource through 

internet from anywhere. It provide the four services 

(i.e. Public cloud, Private cloud, Community cloud , 

Hybrid cloud) public network means it is simply 

approachable to the general public and it have a less 

secure. Private cloud is accessible within 

organization and it has high security. Community 

cloud is accessible by a group of organization. 

RESULTS 

In this IoT system we have advanced four sensor’s 

i.e Resistive type of pressure sensor, IC based 

Temperature sensor, inductive type of a flow sensor 

and pH sensors are connected a ARM processor By 

this process we are getting these particular graphs. 

After getting the results from ARM processor, then 

processor is connected to Wi-Fi module. A Wi-Fi 

module is employed as a communication device to 

produce the internet to sensors and its operative 

frequency is 2.4GHz with IEEE 802.11b/g/n 

customary. The Wi-Fi module will transmit and 

receive the information with 115200 baud. An 

indication can also be given by the microcontroller 

if any values of any parameter changes beyond the 

threshold values. By this process we get these 

particular graphs. 

 
Figure 3: pH Sensor Data Uploaded in Cloud 

 
Figure 4: Flow Sensor Data Uploaded in Cloud 

 

 
Figure 5: Pressure Sensor Data Uploaded in Cloud 

 
Figure 6: Temperature Sensor Data Uploaded in Cloud 
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IV.CONCLUSION 

In this design we have provided an internet to six sensors 

using communication module which will help to upload the 

sensors data in to the cloud for the further processing. Sensors 

and communication modules are interface with the controller 
with16 MHz clock frequency. In this system overall 6 sensors 

are used i.e. UV ray’s based pulse detecting sensor, Electrodes 

based ECG, Strain Gauge based Load Cell, IC based 

Temperature Sensor, Capacitive based Humidity Sensor, 

Resistive based Gas Sensor. Operating frequency is 2.4GHz of 

Wi-Fi module is used for the communication device to provide 

the internet to sensors. The Wi-Fi module can transmit and 

receive the data with 115200 baud rate. TCP protocol was 

establishing the channel between the IoT system and the 

database in the cloud. In cloud we store the information within 

the various fields. 
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Abstract—Design of health based internet of things for future 

medical applications.In the design process,the input senors are 

interfaced with raspberry pi 3 using phython language.In this , 

we have discussed the monitoring of heart rate,  body 

temperature, body movement and saline levels.In this SPI 

plays important role in these sensors.In this proposed  system, 

SPI Analog to digital converter module is used with three wire 

commands.With use of sensor reduces human error, and the 

size of the system reduces the oocupied space of the 

room.Another significant area of proposed solution is to create 

the optimum surroundings as per the requirement of patient’s 
health condition. 

Keywords—Raspberry PI;Heart rate Sensor;Body 

Temperature;Accelerometer Meter;Ultrasonic Sensor;Appliance 

COntrol 

I.INTRODUCTION 

Inter-Connected devices plays crucial role our daily life 
forward towards automation, and the decreasing in price for 
typical IoT components allows people to innovate new 
products. IoT is the combination of embedded systems, 
sensors, software and this can be also referred to as internet 
of everything. As health is one of the most important issues 
nowadays, IoT could be utilized in the health industry as a 
continuous health monitoring system. At the same time, the 
internet is now easily available for mobile technologies, 
which makes remote observance in everything more popular. 
When a patient gets admitted to a hospital or in other 
location under observation of medical assistant, the relatives 
of the patients are anxious about his/her health situation 
throughout all the time. The combination of Raspberry Pi 
and IoT has solved this situation by a new innovative 
technology in healthcare system through which it is also 
possible to monitor the health condition of the patient 
remotely. Raspberry Pi is a platform which offers a complete 
Linux environment on a tiny platform at a very low cost, and 
it also permits interfacing services and actuators through the 
general purpose I/O pins. In this proposed system, patient’s 
heart rate, body temperature,body movement and saline 
levels are measured. Instant conveyance of the health 
information of the patient to the relatives will make the 
hospital management more responsible and liable for their 
works.  

                      Hospital management typically uses huge 
machines to measure the health data of the patients. On the 
other hand, we can be able to measure the health data using 
e-Health Sensor Platform in Raspberry Pi. This might be 

employed in the hospitals yet as home. Moreover, it will 
additionally decrease the cost of health observance and the 
space of the room. We have tried to develop a health 
monitoring system to acquire the data and share the 
information with the health units and relatives by remotely 
monitoring through the internet. In order to do this, 
Raspberry Pi collects the health data of the patients from the 
sensors and stores in the cloud and it is displayed on the 
website. For the security and safety issues, a role-based user 
authentication system is also available in the system to 
access the information. Also, the Raspberry Pi automatically 
controls the appliances according to the health condition of 
the patient. 

 

II.LITERATURE SURVEY 

Freddy Jimenez [1] have focused on monitoring the   health 
of a patient and sending relevant updates and alerts to 

doctors, family members and other important people. 

However,it does not include the appliance control part, 

which has been added in our project, it only deals with the 

Monitoring part and informing the relevant people about it. 

 

Ananda Mohan Ghosh et al. [2] has demonstrated a health 

care system for hospital management to allow relatives and 

doctors to remotely monitor the health condition of a patient 

via internet using Arduino Uno connected with E-health 

sensor shield kit and Phidgets interface kit.  
 

Boyi Xu et al. [3] put forward the challenge of reading and 

storing data in the IoT platform and ways to solve it. As we 

know most of the IoT based systems include reading real-

time data in regular intervals and health care is one of such 

cases. Under this scenario due to the different kinds of data 

and regular input of data it becomes more difficult to 

interpret and sequentially store the data in proper format. 

Hence this paper gives us a method to do that 

 

Danilo F. S. Santos [4] have discussed the use of connected 
Personal Health Devices (PHD) using which proper data can 

be retrieved from the actual sensors. This paper actually 

provides a standard architecture that actually helps in 

sharing of data between the systems like out mobile phones 

and cloud databases. 

 

Sarfraz Fayaz Khan [5] has proposed a complete and 

effective healthcare monitoring system using IoT and RFID 
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tags. In this system, for supervising and weighing the health 

condition of the patient and for increasing the power of IoT, 

a combination of microcontroller and sensors have been 

used. But, it does not include medication and precaution 

according to the patient health condition by controlling the 

appliances and providing the prescribed medicine which is 

present in our paper. 
 

The newly proposed area, in this paper, is the activation 
of system and to display the varing sensed data is on 
time, which will be displayed in the LCD display. This 
alarm notification will reduce the human error and help 
the medical assistant or responsible person to take care 
of the patient more efficiently. Another unique part of 
the proposed solution is to create the optimum 
surroundings as per the requirement of patient’s health 
condition which can be achieved by sending the 
measured data to the control unit of the system which in 
turn, commensurate to a coding script will communicate 
to the appliances of the patient room to create optimal 
room conditions. 

 

III.METHOLODOGY 

Figure 1 shows the Block diagram of the proposed 

system using Raspberry Pi 

 

 

Fig. 1.  Block diagram of the appliance controlled remote 
Health monitoring system using Raspberry Pi 

In the present work, our proposed solution is divided into 
four basic modules as follows: 

A.Health Monitoring and Data Collection: 

                 The Health Monitoring and data collection 

module consists of all the below-mentioned sensors that 

would collect the data i.e. the health parameters from the 
patient. 

 

             Critical health parameters like heart rate,  

temperature,  movement of the patient’s and saline level 

could be monitored by various sensors available within the 

proposed system. After receiving the signals from these 

sensors, it will be sent to the Raspberry Pi. Raspberry Pi 

runs on a Linux based operating system named as Raspbian 

and it can work like a small PC. 

 

         Figure 2 shows the Raspberry Pi 3 Model B which will                

be used as the heart of the system. It can be programmed as 

per the project requirement, and also patient’s health 

parameters can be displayed on a screen connected with pi. 

Moreover, one can access the system from any part of the 

world using the internet. The health data will be sent and 

stored in the cloud, and it will also be displayed on the 

website. 

  
Fig. 2.  Raspberry Pi 3 Model B 

 

In the proposed system, the input senors are interfaced with 

raspberry pi 3 using phython language.In this , we have 

discussed the monitoring of heart rate,  body temperature, 
body movement and saline levels.In this SPI plays important 

role in these sensors.In this proposed  system, SPI Analog to 

digital converter module is used with three wire commands. 

 

The heartbeat of the patient will be measured by an pulse 

sensor in our proposed system. A normal heart rate chart of 

a patient is mentioned in Figure 3. The sensor used in this 

proposed system will be designed to provide a digital output 

of heartbeat when a finger will be placed on it. When the 

heart detector will start working, the uppermost LED will 

start flashing with every individual heartbeat. The output of 

this sensor will be connected to the microcontroller to 
measure the heart beats per minute (BPM) rate. It will 

function according to the principle of light modulation by 

blood flow through the nerves of the finger at every single 

pulse. 

           
Fig.   3 Heart beat sensor 

                  

                    The body movement of a patient will be 
monitored by  using MMA7260QT (Figure 4 shows) which 

will be fit to the bed of the patient, and the sensor will detect 

every small movement using X, Y, Z axis. MMA7260QT is 

a micromachined integrated-circuit accelerometer. This 

module contains two surfaces.  
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                                                      These are micromachined 

capacitive sensing cells (g-cell) and a signal conditioning 

ASIC contained in a single board. The g-cell is a mechanical 

arrangement made of semiconductor materials using 

semiconductor process which beams from two back to back 

capacitors. ASIC uses switched capacitor to measure the g-

cell capacitance, and it will also measure the difference in 

the acceleration data between two capacitors. 

 

                
Fig. 4  Accelerometer sensor MMA7260QT 

For saline level detection, ultrasonicsensor will be placed at 

the threshold level of the saline bottle. When the solution in 

the bottle will drop below the threshold level, it will be 
sensed by the sensor and the logic 1 will be sent to the 

Raspberry Pi. As a result, an email, as well as an SMS alert, 

will be received by a doctor and medical assistant. So this 

would help to avoid the risk of backflow of the blood to the 

saline bottle when it is finished. 

                   
Fig. 5 Ultrasonic sensor 

 

 

 

The normal human body temperature range is 36.5 - 37.5 

in Celsius (97.7 - 99.5 in Fahrenheit). The DS18B20 is used 

as temperature sensor shown in Fig. 3(d). communicates 

overa Wire bus with a micro-controller. It measures 

temperaturesfrom -55 to +125 in Celsius with accuracy of 

0.5C . 

               Body Temperature work according to the principle 

of the thermocouple. It is an analog type of device and an 

ADC converter will be used to convert it in digital form. 
This sensor has better accuracy than that of the thermistor 

and it does not undergo any oxidation as it is completely 

sealed. Amplification of the output voltage is not required in 

this case. It could provide the output voltage, which would 

be proportional to the sensed temperature. DB18B20can 

convert 12-bit temperature to digital word in 750 ms. 

 

 

        
Fig. 6 Body Temperature sensor 

 

 

 
 

 

Body Temperature Chart: 

Classed as: In Celusis In Faharenhit 

Hypohermia <35.0 95.0 

Normal 36.5-37.5 97.7-99.5 

Hyperthermia >37.50r38.3 99.5or100.9 

Hperpyrexia >40.0 or41.5 104.or06.7 

 

 

B.Database preparation from the acquired data: 

                                  It is important to keep the records of 

the medical data of a patient as it can be immensely useful 

in future. The storage of data will enable the patient to take 

several decisions like whether they need to lose weight or 

not, which drugs are the specifically allergic for the patient, 

which disease are they more prone to and much other 

necessary information. This database could also help the 
doctor to interpret the physical problem of the patient and its 

origin, which will lead to better diagnosis and faster 

recovery in case of a major health issue. This could be 

achieved by storing the data in a script in the cloud through 

Raspberry Pi module [7][8]. 

 

 

C.Sending alerts and Medical reports to the patient’s 

Family Members and Concerned Doctors: 

                                     The additional feature and the most 

beneficial part of the proposed system is the process of 
sending email and SMS alert to the doctor, medical 

assistant, and relatives of the patient[3][4] using python 

script if any of the measured physiological parameters cross 

the threshold value. They can also monitor the patient’s 

health condition through website login. These would enable 

better diagnosis from the doctor’s side as well as the family 

members could also take good care of their patient. The 

patient himself/herself would be able to monitor their health 

and take the right decisions regarding their health. This is 

very important because people tend to neglect their health 

very often and such notifications would keep them on track 
for a better health. 
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IV.RESULTS AND DISCUSSION 

 

The target of the proposed system is to determine the 

acceptance, validity and usability. The experimental result 

are shown below with picture that is taken during 

experiment. The acceptance, validity and usability test are 

evaluated by some questionnaires. Also data transfer and 

response time of the system are analyzed. 

                                                                      As we have used 

different types of sensor and storing them in remote 

database so response time of the sensor plays a vital role 
here. 

 

 

 

 

 

 
 

 

 

V. CONCLUSION AND FUTURE WORK 

In this paper, we have successfully proposed an advanced 

IOT based automated remote health monitoring system by 

offering the varing sensed data is on time, which will be 

displayed in the LCD display and through the website. It 

could reduce the human error. The most important feature in 

this system is that the health condition of the patient could 

be monitored from the home as well and necessary action 

could be taken during any changes in the patient .  

                               The probability of human error while 

acquiring the data could be effectively reduced as sensors 

are used for health data measurement. The proposed system 

would also provide automatic appliance control which 
makes the environment comfortable for the patient. 

authority of the patient, and health data monitoring through 

the website which allows performing their regular task. 

 

This system needs an appropriate bandwidth since   website 

visit for remote data monitoring through internet depends on 

the proper bandwidth of internet connection. 

 

In future, a fully formed mobile app can be made to manage 

the data of all the external sensors and other hooked up 

devices. This will help to send the notification in a faster 

and efficient way to the patient regarding their current 

status, and also help to make a compact data storage in the 

cloud. The reliability of the system can be further improved 

by the addition of strict security protocols like fingerprint 

scans and password protection so that no confusion and 

hassle occurs. Further, a phone call or a video call service 

can be included to inform doctor, medical assistant and 

family members about the condition of the patient and the 
patient could be also able to communicate with them. 
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AN INTELLIGENT DETECTION AND NOTIFICATION TO 

AVOID POTHOLES ON ROAD TO AID DRIVERS 
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ABSTRACT: This paper discusses about the 

pothole detection techniques that have 

been developed and proposes a cost 

reduced solution to identify pothole and 

humps on roads and provide timely 

alerts to drivers to avoid accidents or 

vehicle damages. Ultrasonic sensors are 

used to identifypothole and also to 

measure their depth and height 

respectively. 

The proposed systemcaptures 

images of potholes and the geographical 

location coordinates of potholes and 

humps using GPS receiver. The sensed-

data includes pothole depth, height of 

hump and exact images and geographic 

location, which is stored in the database 

(cloud). This uses as a valuable source of 

information about road condition to the 

Government authorities and to vehicle 

drivers. An android application is used 

to alert drivers so that precautionary 

measures can be taken to avoid 

accidents. Alerts are given in the form of 

images and alsowith a flash messages on 

android app with an audio beep.  

Index Terms- Android application, GSM 

SIM900, GPS,Raspberry pi,Ultrasonic sensors, 

USB camera. 

I. INTRODUCTION 

Concise, formed due to heavy rains 

and movement of heavyvehicles, also 

become a major reason for traumatic 

accidentsand loss of human lives. 

According to the survey report 

“RoadAccidents in India, 2011”, by the 

ministry of road transportandhighways, a 

total of 1,42,485 people had lost their 

livesdue to fatal road accidents. Of these, 

nearly 1.5 per cent ornearly 2,200 fatalities 

were due to poor condition of roads. 

Roads in India normally have speed 

breakers so that the vehicle‟s speed can be 

controlled to avoid accidents. However, 

these speed breakers are unevenly 

distributed with uneven and unscientific 

heights. Potholes, formed due to heavy 

rains and movement of heavy vehicles, also 

become a major reason for traumatic 

accidents and loss of human lives. Poor 

condition of roads.With the proposed 

system an attempt has been made to 

endorse drivers to ward off the accidents 

caused due to potholes and raised humps.  

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.1.PROPOSED SYSTEM Block diagram 
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      Fig. 2 .Condition of roads with 

potholes.  

Figure 2 portrays the condition of 

roads with killer potholes. To address the 

above mentioned problems, a cost effective 

solution is needed that collects the 

information about the severity of potholes 

and humps and also helps drivers to drive 

safely. 

    II.   LITERATURE SURVEY 

Implementing Intelligent Control System 

for Congestion Control, Ambulance 

Clearance and Stolen Vehicle Detection: 

Each individual vehicle is supplied with 

special RFID tag (placed at a strategic 

location), that makes it not possible to get 

rid of or destroy. We use RFID reader, 

NSK EDK-125–TTL and PIC16F877A 

system-on-chip to read the RFID tags 

attached to the vehicle. It counts range of 

vehicles that passes on a selected path 

throughout a given length. It additionally 

determines the network congestion, and 

hence the green light duration for that path. 

If the RFID-tag-read belongs to the taken 

vehicle, then a message is sent using 

GSMSIM300 to the police control room. 

Also, once AN auto is approaching the 

junction, it will communicate to the traffic 

controller in the junction to turn on the 

green light. This module uses Sigsbee 

modules on CC2500 and PIC16F877A 

system-on-chip for wireless 

communications between the auto and 

traffic controller. The paradigm was tested 

below totally different combos of inputs in 

our wireless communication laboratory and 

experimental results were found needless to 

say. 

Metrology and Visualization of Potholes 

using the Microsoft Kinect Sensor: 

Pavement distress and wear detection is of 

prime importance in transportation 

engineering. Due to degradation, potholes 

and different types of cracks are formed 

and they have to be detected and repaired in 

due course. Estimating the number of filler 

material that's required to fill a hole is of 

nice interest to forestall any shortage or 

excess, thereby wastage, of filler material 

that usually needs to be transported from a 

distinct location. Metrological and 

visualisation properties of a hole play a 

crucial role during this regard. Using an 

inexpensive Kinect sensing element, the 

pavement depth images are collected from 

concrete and asphalt roads. Meshes are 

generated for better visualization of 

potholes. Area of pothole is analysed with 

respect to depth. The approximate volume 

of hole is calculated mistreatment 

quadrilateral rule on area-depth curves 

through pavement image analysis. In 

addition whole space, length, and 

dimension square measure calculable. 

III. COMPONENTS OF PROPOSED 

SYSTEM 

Raspberry pi: 

As well because the „standard‟ Raspberry 

Pi, the Raspberry Pi two Model B, there‟s 

also a smaller version of the Raspberry Pi 

that you can use. The Raspberry Pi Model 

A+ may be a cut-down version of the initial 

Raspberry Pi, with a little less power at its 

disposal and fewer connections on it.also 

has just one USB port and no LAN port, 

making it slightly less useful to some. 

 
 Ultrasonic Sensors HC-SR: 

The ultrasonic sensor transmits high 

frequency sound waves and waits for the 

reflected wave to hit the receiver. The 

distance is calculated based on the time 

taken by the ultrasonic pulse to travel a 

particular distance. There are different 

types of ultrasonic sensors with different 

transmission ranges and angles of 

detection. The HC-SR04 sensor work at 

frequency of 40 KHz and can measure 

distances of the objects in the range2 to 400 

cm with a 15o angle of detection. 
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GPS Receiver: 

It obtains the GPS information from 

satellites in National Marine Electronics 

Association (NMEA) format. The NMEA 

has defined a standard format for the GPS 

information. This is followed by all 

thesatellites. The standard defines various 

codes such as GLL- Latitude/Longitude 

data, GSV – Detailed satellite data and 

RMC- Minimum Recommended Data. 

 

 

 

CAMERA:  

 Now a days we see a lot of 

advanced cameras that are used to capture 

motion as well as images from a very far 

distance. During the time of its invention 

images could be taken only in a room and 

could not be portable. The instrument 

should be kept in a dark chamber or box 

and the room should function as a real-time 

imaging system. Thus the camera was 

earlier called “camera-obscure” which 

meant “dark chamber”.  

 
Fig.2. (a) proposed model fixed on 

two wheeler bike for testing. (b) Detection 

of hump. (c) Detection of pothole 

GSM SIM 900:  

Global Standards for Mobile 

Communication (GSM) is a set of standards 

for Second Generation (2G) cellular 

networks. The GSM SIM 900 module uses 

any network provider‟s SIM to cover too 

per communicate over the 

telecommunication network. This modem 

can be used to send and receive text 

messages and to make and receive voice 

calls. GSM SIM 900 is a quad-band GSM 

modem that functions at 850, 900, 1800 

and 1900 MHz frequencies. This modem 

also supports features like transferring 

voice data, integrated support for GPRS 

and TCP/IP stack. 

 
IV. ARCHITECTURE & IMPLEMENTATION  

The architecture of the proposed 

system consists of 3 partsRaspberry pi, 

server module and the mobile application 

module.  

 
Fig.3.Architecture & implementation 

diagram 

RASPBERRY PI:  

 Potholes and Humps on the Road 

are detected using Image Processing and 

for that Raspberry PI is used in which a 

camera is attached to capture the images of 

the roads and side by side the potholes and 

humps are detected on the road and the data 

of the same is uploaded to the server. The 

GPS used will locate the exact longitudinal 

and latitudinal margin i.e. the exact 

longitude and latitude of the potholes and 

humps detected. Also one Beep will be 

turning ON whenever the humps of 

potholes are detected to Aid the driver. 

We are designing cost efficient 

system. Ultrasonic sensors are used to 

identify the potholes and humps and also to 

measure their depth and height 

respectively. In this proposed system to 

overcome all the circumstances, 

ULTRASONIC SENSOR and GPS 

RECEIVER are placed at the bottom of 

vehicle were ULTRASONIC SENSOR is 

used to measure the distance between the 

road and the sensor and the data is received 

by the microcontroller. The GPS 

RECEIVER captures the location of the 
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detected pothole or the hump and sends 

messages to the registered mobile SIM 

using GSM modem. 

Server Module: 

 This module consists of two parts; 

the android device and the database. It acts 

as an intermediary layer between the 

microcontroller module and the mobile 

application. The server module is 

implemented as an android application that 

runs on a device and is responsible for 

reading messages sent by the registered 

mobile SIM present in the microcontroller 

module. It processes the contents of this 

message and stores it in the database 

(cloud). Integrating sensor networks with 

cloud and Internet of Things, it is possible 

to allow broader access to sensor data.   

Mobile application module: 

This module is implemented as an 

android application that is installed on the 

vehicle driver‟s mobile phone to provide 

timely alerts about the presence of potholes 

and humps .Figure 5 shows the workflow 

of this application. The application 

continuously runs in the phone background. 

It first captures the current geographic 

location of the vehicle and then accesses 

the locations of potholes and humps stored 

in the server database. The distance 

between the vehicle location and the 

pothole location stored in database is 

computed. If the distance between the two 

is within 100meters, an alert message pops 

up on the mobile screen. This message is 

accompanied with an audio beep so that the 

driver can differentiate it from other flash 

messages.

 
Fig.4 (b).Workflow of mobile application. 

 

V. EXPERIMENTAL RESULTS 

 It was tested in a simulated 

environment with artificial potholes and 

humps. Tests were carried out in two 

phases. In the first phase, information about 

potholes and humps was received by the 

image processing and for that Raspberry PI 

is used in which a camera is attached to 

capture the images of the roads and side by 

side the potholes and humps are detected 

on the road and the data of the same is 

uploaded to the server.In second phase, 

alerts were generated based on the pothole 

and the hump information were given to the 

driver through Gsm,while testing in the 

simulated environment, The module is 

fixed on a toy car and the threshold value is 

configured to 5cms.During the tests it was 

found that the module was worked as 

expected to detect the potholes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5. working model of proposed system 

 

 

 

 

 

 

 

 

 

 

 

 

Fig .5(a). formation about Potholes 

and Humps collected in Simulated 

Test Environment 

VI.CONCLUSIONS  
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In this paper, we have proposed 

system which will detect the potholes on 

the road and save the information in the 

server. Due to the rains and oil spills 

potholes are generated which will cause the 

accidents. The potholes are detected and its 

height, depth and size are measured using 

ultrasonic sensor. The GPS is used to find 

the location of pothole. All the information 

is saved in the database. This timely 

information can help to recover the road as 

fast as possible. Hence the system will help 

road accidents. The mobile application used 

in this system is an additional advantage as 

it provides timely alerts about potholes and 

humps. This serves as a valuable source of 

information to the government authorities 

and to vehicle drivers. It will save many 

lives and ailing patients who suffer from 

tragic accidents .Well maintained roads 

contribute a major portion of the country‟s 

economy.  

 VII. FUTURE SCOPE 

 In our project we are using single 

node. In future it may require one data base 

server. if we are using n number of nodes 

we have to make a cloud. It can be 

integratein the proposed system to improve 

user experience. After successful 

completion of this project we can conclude 

that, Thus we have successfully made a 

working model of Automatic Detection and 

Notification of Potholes and humps on 

roads to aid drivers. This model is simple 

and less complex as compared to others it 

has very vast future development scope. 
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A NOVEL SYSTEM FOR AUTOMATED COLLEGE 

ATTENDANCE USING FACE RECOGNITION WITH 

GSM NOTIFICATION 
𝑃𝑟𝑎𝑛𝑜𝑏 𝐾 𝐶ℎ𝑎𝑟𝑙𝑒𝑠,𝑀.𝑇𝑒𝑐ℎ, (𝑃ℎ.𝐷)1,𝑇.𝑁.𝑆𝑟𝑖𝑛𝑖𝑣𝑎𝑠𝑢2,𝐾.𝑉𝑖𝑛𝑎𝑦 𝑘𝑢𝑚𝑎𝑟3 ,𝐾. 𝐽𝑜𝑠ℎ 𝐴𝑘ℎ𝑖𝑙.4 

 

Abstract–Student attendance in the classroom is 

very important task and if taken manually wastes 

a lot of time. Face is the primary identification for 

any human. This project describes the method of 

detecting and recognizing the face in real-time 

using Raspberry Pi.The system is at first trained 

with the student`s faces that is called Data base 

creation. Whenever student enters in front of the 

camera it captures the image and detect the face 

by employing the PCA and Haar classifier 

algorithms. Haar Cascades was proposed by 

Viola- Jones for face detection. The system will 

automatically update the student’s presence in the 

class to the student’s database and sends message 

to the parents, class teachers also to the Head of 

department through GSM module and student 

information whether he/she was present/absent 

was taken from Excel sheet at the end of the 

college hours. This project also used for several 

different applications wherever face recognition 

are often used for authentication. 

Key Words: Open CV, Raspberry Pi, Haar 
cascade, Face recognition, Viola-Jones 
framework, PCA Algorithm, Data base, GSM 
module. 

1. INTRODUCTION 

Present days attendance system  is manual. It 

wastes a considerable amount of time both for 

teachers and students. Still there are chances of 

getting mistakes if the attendance was taken 

manually. Manual attendance may have human 

error. Face is that the essential recognizable proof 

for any human. So automatic attendance method 

can increase the reliability. To make it obtainable 

for each platform we've chosen the Raspberry pi 

for face recognition. This module may be utilized 

for various applications wherever face 

acknowledgment may be utilized for validation. In 

this planned system we tend to take the attending 

mistreatment face recognition that acknowledges 

the face of every student throughout the working 

hours of the college. 

2 .LITERATURE SURVEY 

 A)NaveshSallawar,shubhamyende, 

vaibhavpadgilwar, Vishal kale, paraggorlewar 

Gaurav presented a paper on Attendance system 

by using face recognition.This project works on 

PCA Algorithm principal and update the 

attendance automatically without any human 

intervention. 

b) Priya Pasumarti, P,Purna Sekhar presented a 

paper on Classroom Attendance Using Face 

Detection And Raspberry. This project describes 

the method of detecting and recognizing the face 

in real time using Raspberry pi. This project 

describes an efficient algorithm using open cv. In 

this system is initially trained with the student 

images and store these images in the data base, 

whenever student enters in front of camera it 

captures the image and compare with the data base 

images. If there is any match found it will update 

the attendance to the respective students. 

c)Mangesh owandkar, AkshKolt, Devendra 

Peshave, Mrs Savita Jadhav presented a project on 

Attendance Monitoring System using Face 

Recognition. This paper describes a method for 

student’s attendance system which will integrate 

with the face recognition technology using 

Principal component analysis algorithm. The 

attendance was marked based on the face 

recognition of the person. The segmented faces are 

compared with a predefined data base of all the 

students.  
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3. BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

Fig -1: Block diagram for Proposed 

Approach 

4. HARDWARE COMPONENTS 

4.1 RASPBERRY PI 3 

The Raspberry Pi may be a low price, credit-card 

sized circuit that plugs into a laptop and uses   

keyboard and mouse. We can capable to write 

program in languages like Scratch and Python in 

Raspberry. This Raspberry pi equipped with 

ENC28J60 which is an Ethernet chip to get 

connected with internet. Raspberry can be used for 

many tasks that your computer does processing, 

spreadsheets and also to play HD video. The 

raspberry pi comes with a set of open source 

technology, i.e. communication and multimedia 

web technologies. 

 

 

 

 

 

Fig -2: Raspberry Pi  

 

 

 

 

 

 

 

 

 

 

 

 

4.2CAMERA 

A camera is associate instrument for 

recording or capturing pictures, which can be 

hold on regionally, transmitted to a different 

location, or both. The pictures is also 

individual still pictures or sequences of 

images constituting videos. The camera could 

be a remote sensing device because it senses 

subjects without any contact 

 

Fig -3: Camera 

4.3GSM module 

The SIM card mounted GSM electronic 

equipment upon receiving digit command by 

SMS from any mobile phone send that 

IMAGE CAPTURE FACE DETECTION PRE-PROCESSING 

DATA BASE 

IMAGE CAPTURE FACE DETECTION PRE PROCESSING 

         FEATURE EXTRACTION   

   CLASSIFICATION & COMPARISION 

UPLOADING ATTENDANCE 

GSM NOTIFICATION 
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information to the mega cycle through serial 

communication. While the program is dead, 

the GSM electronic equipment receives 

command 'STOP' to develop AN output at the 

mega cycle ,the contact purpose of that are 

not to disable the electric 

 

Fig-4 GSM module 

5. PROPOSED APPROACH 

The total system is split into three modules- info 

creation, coaching the dataset, Testing, causation 

alert messages as associate degree extension. 1. 

Database creation a) Initialize the camera and set 

an alert message to grab the attention of the 

students. b) Camera captures the image c) Convert 

the image into gray scale, detect the face d) Store 

it in database by using PCA algorithm. 2. Training 

a) These gray scale images are converted into 

Eigen values b) Then these Eigen values or Eigen 

vectors were stored in the form of matrix c) 

Through this matrix we can find the feature vector 

length 3. Testing Load Haar classifier, LBPH face 
recognizer and trained data from xml file  

Each feature is depicted as one worth obtained 

from the distinction of the totals of pixels in white 

parallelogram from the sum of all pixels within the 

black parallelogram. All completely different 

doable sizes and locations of classifier is 

employed for conniving of lots of options. As the 

number of classifiers increase the arithmetic 

computations seems to take a long time. To avoid 

this, we have a tendency to use the conception of 

Integral Image. In Image process Integral image 

may be a arrangement that is totaled space table 

and algorithmic program for quickly and 

expeditiously generating sum of values 

inexceedingly rectangular grid set. 

 

Fig -5: Haar Cascade 

6. FLOW CHART 
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7. IMPLEMENTATION 

 
Fig-7 :Implementation 

 
7.   RESULTS  

This algorithm includes Haar feature 

selection process.All human faces share 

some similar properties. These 

regularities may be matched using 

HaarFeatures.A few properties common 
to human faces: 

a) The eye region is darker than 

the upper-cheeks. 

b) The nose bridge region is 

brighter than the eyes 

 

 

 
 

Fig-10: message alert to the parents 
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Fig -8:Face Identified
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Fig -9: Excel sheet with student timings 

 

         8. CONCLUSION 

 

We came to realize that there are extensive variety 

of methods, for example, biometric, RFID based and 

so on which are tedious and non-productive. So to 

defeat this above framework is the better and solid 

arrangement from each keen of time and security. 

Hence we have accomplished to build up a solid and 

productive participation framework to actualize an 

image handling algorithm to identify faces in 

classroom and to check the attendance. 

9. SCOPE and FUTURE WORK: 

The same project can be utilized for several security 

applications where authentication is needed to access 

the privileges of the respective system. It can be used 

in recognizing guilty parties involving in 

unauthorized business. Face recognition algorithm 

can be improved with respect to the utilization of 

resources so that the project can recognize more 

number of faces at a time which can make the system 

far better. Many variants of the project can be 

developed and utilized for home security and 

personal or organizational benefits. We can also trace 

a particular student in an organization quickly with 

the help of this system. 
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Abstract:The proposed system is role of automation in fish 

farming which is based on Internet of Things (IoT) for real-

time monitoring. The system can be monitored remotely and 

can control from a different locations with the use of an 

internet and obtain the time to time alerts for the farmer via 

SMS using GSM. Due to lack of monitoring pond parameters 

in real time effects the growth of fishes and it leads loss to the 

farmers. For avoiding such losses, the embedded system is 

installed in the farm which can monitor the farm and to 

control the system based on the threshold conditions which 

can increases the rate of growth of the fish and decreases the 

death rate. Objective of this manuscript is to provide an 

automatic fish farm monitoring and thereby saving time, 

money & power of the farmer. In the fish farming process we 

use various sensors like pH sensor, Temperature, GSM, Wi-

Fi, Turbidity, PIR sensor and level sensors. With the help of 

these sensors the system is automated. 

Keywords: Aquaculture, Fish Farming, Internet of Things 

(IoT), Temperature sensor, Level sensor, pH sensor, turbidity, 
PIR sensor, GSM and Wi-Fi. 

 

1.INTRODUCTION 
 

A fish farmer with success inseminated gathered fish eggs and 

raised the fish that were hatched for food. Fish farming is 

extremely important to mankind. Fish is high in important 
nutrients. Fish might lower your risk of heart attacks and 

strokes. Fish contains nutrients that are crucial during 

development. Fish might increase gray substance within the 

brain and shield it from age-related deterioration. Fish might 

facilitate stop and treat depression, creating you a happier 

person. Different types of fishes are available every fish is 

benefit to human beings in form of nutrients and proteins etc., 

This is the main reason for farming of fishes and to help the 

farmers making them risk free with the 

advancement of new range of technologies and automation 

innovative solutions we are doing this project which supports 

in 

monitoring and automatic controlling on real-time. IoT can 

also play a significant role in precision farming to enhance the 
productivity of the farm. The rapid development of aqua 

cultural IoT has an important role in realizing intensive 

aquaculture, high yield and high quality providing solid 

foundation for development with in aqua cultural information 

technologies in this paper we worked on monitoring and 

automation of fish farming for better yield. 

 

2.LITERATURE SURVEY 
 

In 475 BC, a Chinese man referred to as Fan Lai wrote a book 

known as The Classic of Fish Culture to show others a way to 

raise fish for food. In 1733, cultivation in its trendy kind was 

initial introduced in European country. A fish farmer with 

success fertile gathered fish eggs and raised the fish that were 

hatched for food. Fisheries sector play an important role in the 

socio-economic development of farmers in the country. The 

sector has been recognized as a powerful income and 

employment generator as it stimulates growth of a number of 
subsidiary industries, and is a source of cheap and nutritious 

food besides being a foreign exchange earner. Most 

importantly, it is the source of livelihood for a large section of 

economically backward population of the country. The main 

challenges facing fisheries development within the country 

includes correct knowledge on assessment of work resources 
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and their potential in terms of fish production, development of 
sustainable technologies for fin and shell fish culture, yield 

optimization, harvest and post-harvest operations, landing and 

berthing facilities for fishing vessels and welfare of fishermen. 

And it is useful in many aspects like malnutrition and 

starvation are the two serious problems being faced by millions 

of rural poor in most of the developing countries. The 

downside of deficiency disease is actually additional serious 

and of an even bigger dimension than the starvation problem 

and is caused chiefly because of animal protein-deficient 

diets.Animal macromolecule is important for correct growth, 

repair and maintenance of body organs and tissues. Fish 
contain about 16-20% protein compared to about 12% in egg, 

3.5% in milk and 6-8% in rice and wheat. Moreover, it is 

wholesome, tasty, highly nutritive and an excellent source of 

essential minerals, vitamins and essential amino acids. At 

present concerning thirty first of the overall animal 

macromolecule provide within the Asian region is within the 

sort of fish macromolecule. For the poorest segments of the 

population, fish isn't solely the foremost vital animal 

macromolecule supply, however typically the sole one. 

 

3.PROPOSED SYSTEM 
 

 
 

1. Fig 1 Block diagram of proposed system 

 

The proposed hardware of this system includes Arduino 

MEGA board, Temperature sensor, pH sensors, Turbidity 

sensor, Water level sensor, PIR sensor, Wi-Fi, DC motor GSM, 

Aerator, power supply unit, LCD Display.  

 

 

 

 

 

 

 

 

 

 

4.HARDWARE COMPONENTS 

4.1.ARDUINO 
 

 

 
 

Fig 2 Schematic diagram of Arduino Mega 

 

The Arduino Mega 2560 could be a microcontroller board 

supported the ATmega2560. It has fifty four digital 

input/output pins (of that fourteen are often used as PWM 

outputs), sixteen analog inputs, four UARTs (hardware 

serial ports), a sixteen megacycle per second quartz 

oscillator. 

 

4.2.LCD 
 

 
 

Fig 3 2x16 LCD display 

 

The LCD display consists of two lines, 20 characters per 

line that is interfaced with the PIC16F73. The display 

contains two internal byte-wide registers, one for 

commands (RS=0) and the second for characters to be 

displayed (RS=1). It also contains a user-programmed 

RAM area (the character RAM) that can be programmed 

to generate any desired character that can be formed using 
a dot matrix. 
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4.3.TEMPERATURE SENSOR 
 

 
 

Fig 4 Temperature sensor with probe 

 

External probe detector for direct dominant and 

observation of liquid temperature. It consists of three wires 
- Red connects to 3-5V, Black connects to ground and 

White is data. DS18B20 Sensor technical specifications 

are of temperature sensor which has the usable 

temperature range of 55 to 125°C (-67°F to +257°F). 

Temperature sensors will share one pin ±0.5°C accuracy 

from -10°C to +85°C it’s temperature-limit alarm system 

query time is less than 750ms, usable with 3.0V to 5.5V 

power/data. 

 

4.4.PH SENSOR 

 
A pH meter may be a instrument that measures the 

hydrogen-ion activity in water-based solutions, indicating 

its acidity or pH expressed as pH. The pH meter measures 

the difference in electrical potential between a pH 

electrode and a reference electrode, and so the pH meter is 

sometimes referred to as a "potentiometric pH meter". 

 

 
 

Fig 5 pH electrode with probe 

 

 

 

 

 

 

4.5.ULTRASONIC SENSOR 
 

 
 

Fig 6 Ultrasonic sensor 

 

Ultrasonic sensor is used to measure the water level of the 

farm. It is of non-contact type sensor i.e., the sensor 

doesn’t have any direct contact with the water and it 

analyses the level of the water. It’s detection ranges 

between 2cm to 400cm. 
 

4.6.PIR SENSOR 
 

 
 

Fig 7 PIR sensor 

 

Objects with a temperature higher than temperature emit 

energy within the variety of radiation. Usually this 

radiation isn't visible to human eye as a result of it radiates 

infrared wavelength however it may be detected by device 

designed for such a purpose. The term “passive” means 

that sensor is not using any energy for detecting purposes, 
they work entirely by detecting the infrared radiation 

(radiated heat) emitted by or reflected from object. 

 

4.7.TURBIDITY SENSOR 
 

 

 
 

Fig 8 Turbidity sensor 



 

48 

 

 
Turbidity sensor is used to monitor the quality of the water 

based on solid particles present in the water. It works on 

the principle of emitting of light and the scattering of light. 

Water flows between the 2 projectionsof the clear plastic 

wall. The phototransistor emits lightweight rays that 

square measure alleged to reach the photodiode. These 

lightweight rays come upon the water flow and lose their 

path once they meet any suspended particle within the 

water. The amount of light sent and received is conveyed 

to the micro controller operating the sensor and decisions 

are taken in accordance to that. 

 

4.8.Wi-Fi MODULE 

 
Fig 9 Wi-Fi module 

 

The ESP8266 WI-FI module is basically, a complete 

solution to access the internet from the long distance, 

which have self-contained operating system and integrated 

TCP/IP protocol stack that can be easily connect to the 

microcontroller for gaining the access to any Wi-Fi 

network  

 

4.9.GSM MODULE 

 
GSM is combination of TDMA (time division multiple 
access), FDMA (frequency division multiple access) and 

frequency hopping. Initially, GSM use 2 bands of twenty 

five MHz dimension : 890 to 915 MHz frequency band for 

up-link and 935 to 960 MHz frequency for down-link. 

Later on, two 75 MHz band were added. 1710 to 1785 

MHz for up-link and 1805 to 1880 MHz for down-link. 

 

 
Fig 10 GSM module 

 

 

CIRCUIT DIAGRAM 

 

 
Fig 11 Interfacing diagram of proposed model 

 

RESULTS 
Fig 12 Electronic setup for Pisciculture Monitor

 
Fig 13 Output values in LCD 

 



 

49 

 

 
 

Fig 14 Messages from the kit to mobile 

 

 

 
 

Fig 15 Monitoring pH in ThingView 

 

 
 

Fig 16 Monitoring Water Level in ThingView 

 
 

 

 

Fig 17 Monitoring Temperature in ThingView 

 

 
Fig 18 Monitoring PIR in ThingView 

 
 

 

 
 

         Fig 19 Monitoring Turbidity in ThingView 

 

CONCLUSION 
 

Technological development in Pisciculture can produce more 

accurate control and higher economic efficiency of the 

system.The demand from aqua-farming folks for maintaining 

water quality is satisfactory because of the introduction of the 

watching technology. This article discussed some physical 

measures such as level, temperature, turbidity, pH value and 
they are analyzed using Arduino mega. The resulted values are 

updated to the server via Wi-Fi and the time to time alerts are 

given to the farmer via GSM. 

 

FUTURE SCOPE 
 
The scope for the future techniques are detailed as follows: 

By considering the various parameters like dissolved oxygen, 

alkalinity, hardness, ammonia, nitrites we can monitor the farm 

very effectively. It’s very difficult to measure the growth in 

fishes. With the addition of camera and using the Raspberry pi 

controller the system can upgraded by means of security. 
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Abstract- In recent years driver fatigue is one of the 

major causes of vehicle accidents in the world. A direct 

way of measuring driver fatigue is measuring the state of 

the driver i.e. drowsiness. So it is very important to 

detect the drowsiness of the driver to save life and 

property. This project is aimed towards developing a 

prototype of drowsiness detection system.To complete 

this task image processing technique can be more useful. 

The camera is supported by embedded system in which 

Raspbian OS is used. This embedded system  is serially 

interfaced with another micro controller with RS232 

protocol via serial communication, which will detect the 

real time situation of the driver and switch on the alarm 

when drowsiness is detected the system ,  switches off the 

car ignition power source by microcontroller based 

signal.A mobile application is used in this system ,which 

sends sms to the person whose contact is saved in the 

system.  

Keywords: Microcontroller, Camera, Alcoholic sensor, 

Tiltsensor, Raspberry-pi, Pythan programming 

language, Image processing , Haar. 

 

               I. INTRODUCTION : 

Drowsiness  is  intermediate  stage  between 

wakefulness  and  sleep  that  has  been  defined  as  the 

state of progressive impaired awareness associate with 

the  desire  or  inclination  to  sleep.Survey  results 

show  that  thousands  of  road  accidents  are  occurring 

due  to  driver’s  drowsiness.While  developing accident  

avoidance  systems,  it  is  big  task  to  detect 

drowsiness of the driver and to take further necessary 

action to avoid the accidents.The main objective for  the  

researchers  working  on  this  problem  is  to develop  

the  system  which  can  detect  drowsiness  on real  
time  basis.  When  there  is  drowsiness,  opening and  

closing  of  eyes  is  different  than  the  normal 

condition.  Detection  of  frequency  of  opening  and 

closing rate of eye is fundamental objective kept for 

developing the system. The design based on computer 
vision  and  embedded  system  have  been  prepared  

by scientists.Drowsiness is considered as significant 

risk  factor  which  contributes  to  increasing  number 

road   accidents   all   over   the   world.   Many   traffic 

surveys shows that driver drowsiness contributes upto 

22% and due to alcoholic drinking is upto 33% in all 

road  accidents.Present  work  focuses  on  real time 

detection of drowsiness, it measures the opening and  

closing  rate  of  eye.  Haar  cascade  transform  is used  

to  detect  the  eye  region  of  the  driver.  As  the speed 

of Raspberry-pi board  is very high in real time 

application, it  is used in the system.  A digital camera 
is used which is capable to capturing real images. This 

digital  camera  is  loaded  by  a  system  which  uses  a 

Raspbrian operating system.. A captured image is to be 

processed  by  Raspberry-pi.  Haar  cascade  classifier 

technique  is  used  to   detect  the  eye  location  and 

perform    several    comparisons    from    dataset    of 

matching    and    unmatching    images    and    returns 

rectangle over detected area of matching. 

The  database  of  system  contains  set  of  eye 

images.  Capturing  real  time  images  of  the  eye,  gets 

compared  with  the  eye  images  in  the database.  Real 
time  image  shows  that  eye  remains  closed  beyond 

threshold  value,  then  Raspberry-pi  sends  a  warning 

signal to the micro controller over I2C serial bus. On 

receiving    warning    massage,    controller    takes    a 

necessary action    like issuing buzzer or turning off a 

relay  to  stop  a  car.  The  controller  is  also  

interfaced with alcohol sensor, buzzer and relay. 
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      II.BLOCK DIAGRAM: 

                         Fig:2.Basic block diagram 
                 

 Camera: 

A digital camera of 5 MP was used to capture real 

time images. It acquires a real time image 

periodically to detect the drowsiness of the person. 

The capturing images are then given to the 

Raspberry pi for further processing for eye and 

pupil detection. 

 
                                            fig:2.webcam 

 Raspberry-pi: 

In Raspberry pi, board image processing based eye 

and pupil detection algorithm has been 
implemented. Speed of Raspberry pi board was 

very high in real time system as compared to other. 

 
                       Fig:3.Raspberry pi3 

 

 Micro controller: 

The Raspberry pi sends output to micro controller. 

Based on the detected opening and closing rate of 

eye, drowsiness level has been calculated. And if 

drowsiness detected, respective signal to PIC 
microcontroller will be sent. 

 

 Relay: 

5V Relay was used to operate a large device like 

buzzer and ignition of the vehicle. When relay was 

turned on ignition will be turned on and then 

vehicle can be started. 

 

 Buzzer: 

It was used for indication. As soon as system 

detects the drowsiness or alcoholic state, the alarm 

starts ringing and ignition of vehicle was kept in 

OFF state by keeping relays OFF. 

 
            Fig:4.Buzzer 

 

 Power Supply: 

DC Power Supply for system depends on selection 

of micro controller. We have used pic16F877a 

which runs on 5V supply and this supply can be 

derived from raspberry pi board. 

 

 Mobile application: 

In this system,we are using the mobile 

application.which sends sms to the person whose 
contact is saved in the system. 

  

 Alcoholic sensor: 

The sensor is connected with a variable resistor to 

form a voltage divider circuit and the variable 

resistor is used to change sensitivity. The change 

in the resistance  changes voltage across the  sensor 

and this voltage can be read by 

microcontroller.Thesensor output voltage that is 

proportional to the concentration of smoke /gas. 

 
                 Fig:5.Alcoholic sensor 

 

 Tilt sensor: 

Tilt sensor measure the tilting position with 

reference to gravity and are used in numerous  

applications.They enable the easy detection of 
orientation or inclination. 

 
                     Fig:6.Tilt sensor 

 

                     III. RESULTS: 
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                Fig:7.Eye in closed state 

 

                           IV.  CONCLUSION: 

 
          The system performs well for drivers’ drowsiness 

detection. Implementation of the image processing and 

adaptive boost along with the Haar cascade makes the 

system fast enough to work on real time basis. 

 

                            V.FUTURE SCOPE: 

 

Our model is designed for detection of drowsy state of eye 

and give and alert signal or warning  may be in the form of 
audio or any other means. But the response of driver after 

being warned may not be sufficient enough to stop causing 

the accident meaning that if the driver is slow in responding 

towards the warning signal then accident may occur. Hence 

to avoid this we can design and fit a motor driven system 

and synchronize it with the warning signal so that the 

vehicle will slow down after getting the warning signal 

automatically. 
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Abstract—According to Indian economy survey, more than 

50% population of India chooses agriculture as their primary 

occupation. In recent years increased interest has grown for 

the development of autonomous vehicles like robots in the 

agriculture. The existing agricultural robots can perform any 

one basic elementary functions like ploughing, seeding and 

irrigation system. The proposed robot can be perform all the 

basic elementary functions along with mud leveling 

automatically and manually according to the application. This 

is especially important for workers in the area of potentially 

harmful for the safety and health of the workers. These robots 

are used to reduce human efforts and ensuring proper 

irrigation and efficient utilization of resources and reduce the 

production cost. 

Keywords—ploughing, mud leveling, seeding, irrigation 

systems. 

I. INTRODUCTION 

The main motive for developing agricultural 

automation technology is decreasing labor force, a 

phenomenon common in the developed world. The reasons 

are the need for improved food quality. Robotics and 

artificial intelligence achievements offer solutions in 

precision agriculture to processes related to seeding, 

harvesting, weed control, grove supervision, chemical 

applications etc. to improve productivity and efficiency. The 

applications of instrumental robotics are spreading every 
day to cover further domains, as the opportunity of replacing 

human operators provides effective solutions with return on 

investment. When more conservative issues are granted by 

robotics, heavy chemicals or drugs dispensers, manure or 

fertilizers spreaders etc. are activities more and more 

concerned by the deployment of unmanned options. All 

kinds of agricultural robots have been researched and 

developed to implement a number of agricultural products in 

many countries. This agribot can perform basic elementary 

function like harvesting, planting and the pesticides. The 

application of agricultural machinery in precision 

agriculture has experienced an increase in investment and 
research due to the use of robotics applications in machinery 

design and task execution. Precision autonomous farming is 

the operation, guidance, and control of autonomous 

machines to carry out agricultural tasks. It motivates 

agricultural robotics. The goal of agricultural robotics is 

more than just the application of robotics technologies to 

agriculture.   

 The multipurpose robots are designed to perform 

the basic functions required to be carried out in farms. These 

robots are used for agricultural operation perform 

autonomously such as ploughing, seed sowing, mud closing 

and water spraying. The objective of the proposed system 

are to dig the soil , sowing of seeds, leveling soil and 

providing irrigation depending on the moisture levels of the 

soil. 

II. LITERATURE SURVEY 
 

The robotic fields are gradually increasing its 

productivity in agriculture field some of the major problems 

in the Indian agriculture are raising of inputs costs, 

accessibility of skilled labors, lack of water resources and 

crop monitoring. To overcome these problems, the 

automation technologies with robots were used in 

agriculture. The automation in the agriculture could help 

formers to reduce their efforts. 

The proposed robot which performs operations like 

soil moisture testing, seeding, spraying pesticides, 
ploughing, mud leveling controlled through a smart phone 

using two modes, which also performs obstacle avoidance 

operation in the path. Agribot integrated system which uses 

Wi-Fi to communicate with raspberry pi, mobile, PC to 

perform above functions. The working of robot is controlled 

using raspberry pi. It has hexapod body which can move in 

any direction as per required. It has ultrasonic sensor to 

avoid the obstacles in the path and soil moisture sensor to 

detect moisture levels of soil. According to the mode 

selection proposed, the robot performs the respective tasks 

manually or automatically. The robot moves all over the 

crop field based on time, which is further calculated as 
distance. Different types of motors are used in the proposed 

system for each functionality.  Ploughing and mud leveling 

functions are controlled by servo motor, seeding is 

controlled by dc motor and water pump motor is used for 

irrigation  purpose.   

Motivation for the research is to decrease human 

efforts and increase the productivity. Manual agricultural 

work is highly labor intensive and inefficient in terms of 

both economy and time. Precision agriculture is a partial 

solution to overcome these issues and production cost.   
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III. PROPOSED SYSTEM 

  
The proposed system focused on the design, development 

and the fabrication of the multipurpose agricultural robot 
with irrigation system in addition to ploughing, seeding and 
mud leveling. It is used to control the basic functions that are 
mentioned above with least changes in the accessories 
automatically without effecting cost. The block diagram of 
the proposed model is shown in Fig 1. 

 

 

Fig 1. Block diagram  

 

A. HARDWARE MODEL : 

 The whole system of the robot works with the battery. 
The robot requires a 12V battery to operate the system. The 
base frame consists of four wheels connected to four arms 
and rear wheel is driven by the DC motor. One end of the 
frame cultivator and mud leveler are driven by servo motor 
which is made to dig the soil and level the soil. The seeds are 
spreaded through drilled hole on the shaft by the linked 
mechanism with dug soil processing. A leveler is made to 
close the seeds and water pump sprayer is used to spray 
water. A Wi-Fi connected smart phone is used to control the 
entire operation of robot for ploughing seeding, mud leveling 
and irrigation system. 

 The heart of the proposed system is raspberry pi. All the  
motors  and motor drivers, sensors, are interfaced to the 
raspberry pi to provide various operations like ploughing, 
seeding, leveling and irrigation. The entire mechanism of the 
system is controlled by Wi-Fi from android smart phone. The 
wireless connection of  Wi-Fi technology enables  the robot 
to communicate with PC and smart phone. 

Ploughing function : 
 

   The primary purpose of ploughing is to turn over the upper 

level of soil, bringing fresh nutrients to the surface, while 

burying  weeds and the remains of previous crops and 

allowing them to break down. In the prototype model shown 

above , a servo motor coupled with ploughing device is used 

for ploughing  the  field . As  the servo motor rotates with an 

angle of 10 degrees then the device is lowered down and soil 

is dug up to 1.5 inches. The direction of  ploughing device is 

controlled   automatically according to the program. 

 

Mud closing and leveling function : 
  

 Leveling means give a flat and even surface to the field. 
In the prototype model shown above , motor drivers are used 
to perform leveling and mud closing functions. The mud is 
closed in the sowed soil and the sliding mechanism is used 
for leveling.    

 

Seed sowing function : 

 
Seeding  is planting seeds in a place or on  an 

object. In the prototype model shown above , a box is used 

for seed storage and is arranged to sow the seeds when 

wheels are rotated. The movement of wheels of robot causes 
the shaft to throw the seeds to the field . 

  

Irrigation  function :  

 
Irrigation is the method in which a controlled 

amount of water is supplied to plants .In the prototype model 

shown above, water pump is used to spray the water in the 

field.   

   

B. Software model: 
  

Wi-Fi present in the raspberry pi is connected the 

android smart phone. Through app the robot is controlled and 

commanded. First make sure the raspberry pi is paired to 

smart phone.  Once the connection is established  then the 

application will show the connected status. There are 2 

modes – auto mode  and  manual mode. In the auto mode all 

the functions are executed automatically  and in the manual 

mode the functions are to be commanded manually. The 

mode selection depends upon the application of user. 
  

IV. METHODOLOGY 

Raspberry pi is used to control various operations 

of proposed system.  Pin (4 ) is used to control the 

ploughing and mud leveling , pins (17 & 27) is used for 

seeding , pin (5 ) is used for moisture sensor to know the 

moisture levels, Pins (23 & 24) is used for water pumping . 

L293D is the motor driver for controlling DC motor for  

proper movement of wheels.    
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Fig 2 flow chart for the proposed model  

The flow chart for the proposed model is shown in fig 2. 

Developed in two modes , auto mode and manual mode. 

These modes are selected using android smart phone. 

According to the required functionality the modes are 

selected. If the functions are to be executed automatically the 

mode 1 is chosen through smart phone. If the functions have 

to execute individually according to the requirement the 

mode 2 is selected . 

   
 

V. CONCLUSION 

Multipurpose autonomous agricultural robot has 

successfully implemented and tested for various functions 

like ploughing, seeding, mud leveling and water spraying. It 

was developed by integrating agricultural robot with python 

programming. Various parameters like soil condition, area 

covered by the robot and weight of the material for leveling 

are analysed by for different motors. The advantage of 
multipurpose agricultural robots are reducing human 

intervention, ensuring proper irrigation and effficient 

utilisation of resources. 

These robots are mainly useful in automated weed 

control, usage of fertilizers based on soil condition, soil 

sensors for drip irrigation in rain feed areas. The proposed 

system is is mainly used for crop establishment, plant care. 

In future it can be extended by using ultrasonic sensors and 

cameras for performing the same operations without human 

operator for measuriing the parameters like soil condition, 

area covered by the robot and weight of the material for 

leveling. 
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Abstract—This project describes about a 

controlling wheelchair using EEG, Eye blink, 

MEMS and voice. Being responsible to our 

society we are trying to give a wheel chair for 

those who are suffering from paralysis 

disease known as tetraplegia, paraplegia. It is 

very difficult to move the wheelchair for 

elderly and disabled people from one place to 

another place. So, to avoid the support from 

care takers this is one of the best solutions to 

implement it for the society. Here we are 

presenting a wheelchair in which simple 

unipolar electrode is used to capture the EEG 

signals from the brain to find whether the 

patient is in active (conscious, attention) state 

or inactive (drowsy, meditation) state which 

produces the movement in wheelchair when 

patient is in active state otherwise there will 

be no motion. In the second technique, a 

patient sitting on the wheel chair looking in a 

straight way where infrared sensors receive 

the signals from the eyes which leads to 

movement of the wheel chair. In the third 

technique, by using MEMS sensor tilting 

positions the movement of the wheelchair is 

produced. Similarly, in the case of fourth 

technique wheelchair movements are 

controlled by the voice instructions made by 

the patient using android mobile. The signals 

are monitored by a serial monitor, which will  

guide the motors wired to the ATMEGA328 

micro controller over the serial interface to 

move in a particular direction. The system is 

cost effective and thus can be used by patients 

spread over a large economy. 
 

Keywords:Atmega328,mindwavesensor, 

infraredsensors,ultrasonicsensors,Accelerometer

HC-05 bluetooth. 

 

 

 

 

 

I .INTRODUCTION 

 We are trying to improve the quality of life 

for elderly and disabled people. The wheelchair  

has developed significantly with a variety of 

guidance systems alongside like using the 

joystick where the patients effected to the nerves 

of the hands can’t be used and systems based on 

the voice recognition alone are not be able to 

used by the patients for those effected by the 

paralysis to  throat and also dumb people.And 

also some. But here we are presenting a device 

where it can be used in multiple ways simply a 

multiple purpose wheelchair. By this the patients 

who are effected with any types of paralysis to 

their different parts of body which the patients 

with any type of praralysis. 

Here we are developed a wheelchair which can 

be used by  patients suffering from paralysis .In 

the first case, we are using mindwave headset to 

sense the  EEG signals from the brain that is 

transferred to the arduino microcontroller 

through HC-05 bluetooth. Based on the data 

Produced through the headset the wheelchair 

movement is Produced. In the second case, we 

are using two IR sensors to monitor the eye lid 

movements. So, that when two eyes are opened  

movement will be obtained based on the 

property of IR radiation. Those systems however 

are of use to those with a certain amount of 

upper body mobility. We have designed in such 

a way that wheelchair navigates with the 

possibility of avoiding collisions and holes. In 

this case, we propose a new methodology  to 

control the wheelchair using infrared radiation It 

is a hand free technology which will drive based 

on movement of eye lids of the user. 

mailto:1aazeem83@gmail.com
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In this type of controlling mode the user can 

look around the surroundings freely during the 

navigation to their goal point. In this case the 

patient is unable to navigate through arena those 

who are suffering with greater degree of 

Paralysis. 

               

 II. SYSTEM MODEL 

 
             Fig1: Block diagram of system 

   

Figure1 shows that there will be four ultrasonic 

sensors on the wheel chair for detecting 

obstacles. In this system we have design an 

optical using infrared sensor which Provides 

input to the microcontroller for driving a wheel 

chair IR sensors using reflected light intensity to 

estimate the distance from an object. Infrared 

rays Produced by transmitter Led and are 

received by the receiver led. 

Signal acquit ion are mainly two types; 

1. Invasive acquisition: 

              This technique acquires the brain signals 

to electrodes that are implanted directly in the 

brain tissue. Surgery is required to implant the 

electrode on the cortex. This technique gives 

excellent quality of signals with very delay. 

However, as the electrodes are Pieces of wires 

Pins they are not completely reliable when 

placed inside the brain. Additionally, the 

invasive acquit ion technique may Prove to be an 

ethical controversy 

 2. Non-Invasive acquisition: 

                                                                                                       

The non-invasive technique on the other Hans 

uses the electrophysiological signals from the 

scalp and takes measurements using that 

technique. The electroencephalogram is most 

commonly used due to its simplicity and ease in 

using other than meeting with the requirements 

for BCI systems. In the Paper 

electroencephalogram is used as the signal 

capturing technology. 

Wheel chair direction table: 

 

 

              III.FEATURE EXTRACTION 

Classification: 

 There is a certain amount of discrepancy in 

classifying the waves, since the signals are 

continuously being captured but the many 

electrodes Present on the scalp. These waves are 

therefore classified into the following types: 

i. Alpha waves: 

                 These waves generally range from 

8HZ TO 13HZ with a very low voltage of about 

5micro volts to 30 micro volts. These waves are 

generally by the brain it is in an empty or 

inactive state. 

ii. Beta wave: 

            These waves generally range from 13HZ 

to30HZ with a voltage of about 30uv.They are 

released by the brain is active and thinking, 

solving a problem. 
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iii. Theta waves: 

             These waves generally range from 4HZ 

to 7HZ with a voltage of about 20uv.these waves 

are generally generated by the brain under stress, 

emotional tension, disappointment etc. these 

waves are also generated when the user is in 

deep  meditation or unconscious. 

 

 

 

iv. Gamma wave: 

                    These e waves are released by the 

brain when the user is conscious and are 

generally of a frequency of 35HZ or greater. 

v. Mu waves: 

These waves generally range from 8HZ to 12HZ. 

They are generally released when the brain 

responds to spontaneous activities such as motor 

activities etc 

Flow chart:  

  Fig 2:Flow chart of the  EYE blink controlling 

system 

 
Fig 3:Flow chart of the  MEMS controlling 

system 

                         IV.METHODOLOGY                                                                                                                                                                 

 

                Fig4: Proposed system 

A. Neurosky mindwave mobile headset: 

The mind wave mobile safely measures and 

outputs the EEG Power spectrums in the form of 

alpha waves, neurosky sense meter and eye 

blinks. The device consists of a headset, an ear-

clip, and a sensor arm. The headset reference 

and ground electrodes are on the ear clip and the 

EEG electrode is on the sensor arm, resting on 

the forehead above the eye. It uses a single AAA 

battery with 8hours of life. 
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B.HC-05 Bluetooth Module: 

HC-05 embedded serial communication 

module has two work modes: order response 

work model by and automatic connection work 

mode, and three work roles at the connection 

work mode. When the module is at the 

automatic connection work mode. When the 

module is at the automatic connection at the 

work mode, it will follow the default way set 

lastly to transmit the data automatically. When 

the module is at the order-response work mode, 

user can send the AT command to module can 

be switched by controlling the module. 

 

C.ARDUINO UNO: 
The Arduino uno is a microcontroller 

board based on theATmega328.It has 14 digital 

input\output pin,6 analog Pins,16MHZ ceramic 

resonator, a  USB connection, a Power jack, an 

ICSP header, and a reset button. The main 

reason for selecting this specific model of 

arduino was that it satisfies our basic 

requirement of connection. 

 

 

D.ACCELEROMETER: 

An accelerometer is an electromechanical device 

that will measure acceleration force. It shows 

acceleration, only due to cause of gravity i.e. g 

force. It measures acceleration in g unit. 

Accelerometer can be used for tilt-sensing 

applications as well as dynamic acceleration 

resulting from motion, shock, or vibration.  

CONCLUSION 

This paper proposed the design of new concept 

of motion control of wheelchair using eye lids 

movement . The main purpose of this study is to 

develop a prototype that can detect obstacle and 

make disables self-dependent by increasing their 

range of mobility. There are four broad beam 

angle ultrasonic sensors integrated in order to 

detect obstacle and to obtain detailed regarding 

disable's environment. We have developed some 

logics to control the wheelchair through infrared 

sensors as if any user wants to drive the 

wheelchair forward, simply he should open both 

the eyes. If he wants to drive it backward, he 

should close both the eyes. Similarly if he wants 

it to turn left, he should close his left eye and 

open his right eye. And if he wants it to turn 

right, he should close his right eye and open his 

left eye. The movement of the wheelchair will 

be solely configured to the signals generated by 

the mind thus negating any physical force 

required. User based or specific modules can be 

created thus generating a unique footprint. It 

uses upcoming and ever evolving technology 

that will enable easy and manageable iterations. 

The components used are very low cost yet have 

an optimum performance level .External help 

may be required by people  who suffer from 

paralysis of the upper torso for 

placement/adjustment of the headset. Exact 

thoughts cannot be measured using the current 

headset.Similarly through the MEMS sensor and 

voice the wheelchair can be controlled.Finally, 

our wheelchair can be multiple ways by those 

patients who are effected with different types of 

paralysis like Paraplegia,Tetraplegia. 

 

                  FUTURE SCOPE 

 An obstacle in the way could be detected 

automatically by the wheelchair forcing it to 

stop. Acceleration sensors could be added onto 

the wheelchair to calculate the amount of 

acceleration tilt to help navigate on ramps and 

slopes. The wheel chair could be integrated with 

head movements to control factors such as speed 

and brakes.  
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Abstract— Power dissipation and area of the circuit are 

the main issues in the electronics industry.This paper provides 

a design of 8-Bit Arithmetic Logic Unit (ALU) using Full-

Swing GDI and CMOS techniques.The proposed ALU design 

consists of 2x1 Multiplexer, 4x1 Multiplexer and low power 

Full Adder circuits to realize the arithmetic and logic 

operations. The simulation carried out using Tanner EDA 

Tools V13.0. The results show that the GDI design consume 

less power using less number of transistors, while achieving 

full swing operation compared to CMOS design. 

 

Keywords— Arithmetic Logic Unit (ALU); Gate Diffusion 

Input (GDI); Full-Swing GDI,CMOS. 

I. INTRODUCTION 
 

We use a lot of portable electronic devices in our daily life,; 

which are basically low power high speed VLSI circuits. 

One of these circuits is the Arithmetic logic unit (ALU) 

which considered as an essential component in many 

applications such as Microprocessor, digital signal 

processing, image processing, etc.  
         ALU is used to perform both the logical and arithmetic 

operations.The power and area are the major problems in 

ALU implementation,so that we preferred low power logic 

design style i.e..,GDI.But in the GDI technology,output 
voltage swing degradation,fabrication complexity & power 

consumption are the disadvantages.Due to this reason 

Modified GDI was proposed.The Modified gate diffusion 
input (MOD-GDI) technology is more efficient in terms of 

power consumption,fabrication complexity and low output 

voltage swing degradation when compared to GDI 

technology. 
            In this paper, an 8-bit alu is designed using an 

adder,logic block and multiplexers which are realized by the 

Full-Swing GDI technique and compared to CMOS work in 
terms of power dissipation and transistor count. 

           Simulations are carried out using S-EDIT,T-SPICE 

and W-EDIT in the Tanner EDA Tools V13.0. 

This paper is organized as follows: Section II overviews 
the GDI methodology and presents its benefits and 

limitations. The circuits needed to design Arithmetic logic 

unit  are  discussed in Section III. The design of the 

arithmetic logic unit is discussed in Section IV.Section V 

presents simulation results and comparison. Section VI 

concludes the paper. 

                           

II. GATE   DIFUSSION INPUT (GDI) TECHNIQUE 

           GDI Technique was first proposed by Arkadiy 

Morgenshtein, IdanShwartz and Alexander Fish [1] this 

technique allows implementation of various complex logic 

functions using only two transistors as listed in Table I. The 

original GDI was based on using a simple cell, as shown in 

Fig. 1(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                     (a)                                    (b)  

GDI cell; (a) originally proposed, (b) standard CMOS compatible 
 

However, it was proposed for fabrication in twin-well 

CMOS or silicon on insulator (SOI) processes, it allowed 

improvement in power consumption, delay and area of 

digital circuits compared to CMOS and PTL techniques. 

The drawback in GDI cell was it suffered from reduced 

voltage swing due to threshold drops, which leads to 

performance degradation and increasing static power 

dissipation. 

To improve the output of the GDI cells Swing 

restoration circuits utilized. Morgenshtein et al. [2] 

Proposed the Modified -GDI approach, shown in Fig. 1 (b) 

where the substrate terminals of NMOS and PMOS 

transistors connected permanently to GND and VDD, 

respectively. This modification enables fabrication of GDI 

cell in standard CMOS processes which is cost efficient 

compared to twin-well and (SOI) processes. 
TABLE I. DIFFERENT LOGIC FUNCTIONS REALIZATION USING GDI CELL 
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III.CIRCUITS IN ARITHMETIC LOGIC UNIT 

 
In this section, the Full-Swing GDI technique is used to 

realize the circuits required to design the ALU as follows: 
 

A. 2x1 Multiplexer 
 

A multiplexer is a digital switch which chooses the 

output from several inputs based on a select signal[4]as 

shown in Fig. 2 .A 2x1 multiplexer consists 2 inputs and 1 

selection line and 1 output.It is realized using GDI technique 

with  6 transistors. 

 

 
 
 

                 

 
 

 

 

 

 

 

                     

                           

Fig. 2. Full-Swing GDI 2x1 Multiplexer 
 

B. 4x1 Multiplexer 
 

             Using the previously discussed 2x1 multiplexer a 

4x1 multiplexer realized as shown in Fig. 3.It consists only 

of 16 transistors.A count of 3 2x1 multiplexers are required 

to realize a 4x1 multiplexer.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Full-Swing GDI 4x1 Multiplexer 

 

 

C. Full Adder 

                 A full adder is a combinational circuit that 

performs the arithmetic sum of three input bits. It consists of 

three inputs and two outputs.  

              Adders are widely used in digtal VLSI systems.By 
improving the performance of adder cell,we can increase the 

performance of the ALU.Here Adder is the key component 

in the ALU to perform arithmetic operations.By realizing 

the full adder in less transistors reduces the area of the 

ALU.Full adder is realized using 18 transistors.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. 4. Full-Swing Full Adder cell 

 
E.Logic Block 

                 
                Logic block is used to perform logical operations 
in the ALU.We can take these operations in the full adder 
cell also but,the circuit becomes complex and delay 
becomes high.So,we take a separate block in order to reduce 
the delay time .The Logic block can mainly perform 4 
operations i.e..,AND,OR,XOR and XNOR. 

   

 

                                        

Fig. 5.Logic block 

 

 

 

IV.  Arithmetic Logic Unit 
 

An ALU is a key component in the Central Processing 

Unit (CPU) of a computer.It is a combinational circuit 

which performs arithmetic operations such as addition, 
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subtraction, increment, decrement and logic operations such 

as AND, OR, XOR and XNOR . 

                     The proposed design of the 8-Bit ALU 

consists of 2 stages, each stage is an 4-Bit ALU tand 4-bit 

consists 4 stages,each stage is an 1-Bit ALU realized using 

the previously discussed circuits as follows: 

Each 1-Bit ALU stage consists of two 2x1 multiplexers, 

two 4x1 multiplexers and one full adder cell,one logic block 

and one invertor as shown in fig 6..It has a number of 

selection lines(S0-S2) used to determine the operation to be 

performed.S2 selects between Arithmetic and Logic 

operaton.If S2=0,Arithmetic operations are realized and If 

S2=1, Logical operations are realized.S0 and S1 specify the 

operation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6. Schematic of 1-Bit ALU Stage 

 
The first 4x1 multiplexer is  responsible for the B 

operand based on the values of S0 and S1 selection lines it 

selects from logic 1, B, B and logic 0 to generate the 

decrement,addition,subtraction and the increment operations 

respectively. 

The output of first  multiplexer is given to the  operand 

B input of the full adder alongside with operand A and C 

output of the arithmetic operation is calculated form the next 

equation.  
G = A + B + CIN 
 

For decrement operation operand A is summed with 
logic 1 which represents -1 in 2's complement with C = 0, 
this gives G = A – 1. In addition operation operand A is 
summed with operand B with C = 0, this gives G = A + B. 
Subtraction is achieved using 2's complement operand A is 
summed with the complement of operand B with C = 1, this 
gives G = A +B+1 which is equivalent to A – B. And for 
increment operation,operand A is summed with logic 0 with 
C = 1, this gives G = A + 1.  

 
    The second 4x1 multiplexer used for selection of logic 

operation according to S0 and S1, while the second 2x1 
multiplexer used to selects between arithmetic and Logic 
operation. Table II summarizes the truth table of the 
proposed 8-Bit  ALU. 
               

                The 4-bit ALU design consists of four stages of 1-

bit ALU and one 2x1 Multiplexer as shown in Fig. 7. 
 
 
 

 

 
 

 

 

  

 
 

Fig. 7. Schematic of 4-Bit ALU Stage 

 

       The proposed 8-Bit ALU consists of 2 stages of  4-Bit                

ALU.It can perform a total of 12 operations as shown in 

TABLE II. Out of those,8 are Arithmetic and 4 are Logical. 

In Arithmetic operations,CIN plays an important role but in 

in logical operations,it does not needed because logical 

operations only depend upon both A and B inputs only. 

 
 

Fig. 8. Proposed 8-Bit ALU block diagram 
 

TABLE II. TRUTH TABLE OF THE PROPOSED 8-BIT ALU 

    

 
 

IV. SIMULATION RESULTS 
 

The proposed 8-Bit ALU designed using 250nm CMOS 
process.The simulations were done using the S-EDIT,T-
SPICE and W-EDIT in Tanner EDA Tools V13.0 Using 
A=01111111, B=01010101 as test inputs. The proposed 
design compared to CMOS design in terms of power 
consumption and transistor count. Simulation results for the 
proposed 8-bit ALU are shown in Table III. 
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TABLE III .SIMULATION RESULTS OF THE 8-BIT ALU DESIGN 

 

 

 

 

 

 
  

 

 

 
      

          

Fig. 9.The waveform of the Proposed 8-Bit ALU 

 

The analysis and simulation indicate that the proposed ALU 

design technique optimized and reduced the area by 61% 

compared to the CMOS design, while maintaining full-

swing operation and the power consumption  of the 8-bit 

ALU is reduced by  52%. 

                                      CONCLUSION 
 

In this paper a 8-Bit ALU is  designed using the full-swing 

GDI technique optimized and reduced the area by 61% 

compared to the CMOS  design, while maintaining full-

swing operation. Hence the power consumption  of the 8-bit 

ALU reduced by 52%.The proposed design consists of 464 

transistors compared to CMOS 1184 transistors.Based on 

the results, it can be concluded that the proposed 8-bit ALU 

in full-swing GDI technique is suitable for low energy high -

speed VLSI applications. Further study in this work would 

be using the 8-bit ALU as a building block to implement 16-

bit and 32-bit ALU.          
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Design Technology 
No. of 

Power(μW) 
Transistors    

 
CMOS design 

 
250nm 1194 4800.05.μW 

         GDI design 
 

250nm 464 2100.40 μW 
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Abstract—In present era reversible logic is the emerging 

field for research. The aim of this paper is to realize 

different types of combinational circuits like multiplexer and 

code converters using reversible logic gates with minimum 

quantum cost. Reversible decoder is designed using 

reversible logic gates with minimum Quantum cost. There 

are many reversible logic gates like Fredkin Gate, Feynman 

Gate, Double Feynman Gate, Peres Gate, TR Gate and many 

more. Reversible logic is defined as the logic in which the 

number output lines are equal to the number of input lines 

i.e., the n-input and k-output  is said to be reversible if and 

only if (i) n is equal to k and (ii) each input pattern is 

mapped uniquely to output pattern. The gate must run 

forward and backward that is the inputs can also be 

retrieved from outputs. Fan-out and Feed-back are not 

allowed in Logical Reversibility. Reversible Logic owns its 

applications in various fields which include Quantum 

Computing, Nano- technology, Computer Graphics, low 

power VLSI Etc., The comparative study in terms of 

garbage outputs, Quantum Cost, numbers of gates are also 

presented. The Circuit has been designed and simulated by  

using Xilinx software. 

 

 

Keywords- Number of Gates, Reversible Gates, Garbage 

Outputs, Quantum Cost 

I. INTRODUCTION 

 

Power Consumption has become a very important factor for 

consideration in present VLSI technology. Designing 
Combinational circuits by using reversible decoder power 

consumption is reduced. Ralf Launduer told heat dissipation is 
not because process in the operation, which is equal to KTln2 

joules. Later in 1973 C.H. Bennett described the Power 
dissipation due to the bit loss each computation in circuit was 
carried out in reversible manner. Each gate perform a unitary 

operation, wouldn’t occur if the computation is carried out in 
reversible manner. The amount of heat dissipated in the system 

holds a direct relationship. Reversible Logic finds its own 
application in Quantum computing, Nano-technology, optical 

computing, computer graphics and low Power VLSI. The 
amount of heat dissipated in the system holds a direct 

relationship to the number of bits erased or lost during the 
computation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. CONCEPT 

 
The Reversible Logic involves the use of Reversible Gates 

consists of the same number of inputs and outputs i.e., there 

should be one to one mapping between input vectors and 

output vectors. Certain limitations are to be considered when 

designing circuits based on reversible logic (i) Fan out is not 

permitted in reversible logic and (ii) Feedback is also not 

permitted in reversible logic. In Reversible logic using outputs 

we can obtain full knowledge of inputs. Reversible logic 

conserves information. Garbage outputs are the extra outputs 

which help to make inputs and outputs equal in order to 

maintain reversibility. They are kept alone without performing 

any operations. Number of gates count is not a good metric 

since more number of gates can be taken together to form a 

new gate. Quantum Cost is the number of elementary or 

primitive gates needed to implement the gate. It is nothing but 

the number of reversible gates (1×1 or 2×2) required to 

construct the circuit. Delay is one of the important cost metrics. 

In Digital Electronics the binary decoder is a combinational 

logic circuit that converts the binary integer value to the 

associated output pattern. Various proposals are given to 

design of combinational and sequential circuits in the 

undergoing research. 

 

In this paper, the design of different combinational circuits 

like Multiplexer circuits, Code converters using Reversible 

logic gates is proposed with optimum Quantum cost.
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III. REVERSIBLE LOGIC GATES 

 
The basic Reversible Logic Gates present in the literature are 

briefed below. The gates that are suitable for the design with 

optimum quantum cost can be selected. 

 

1. NOT GATE: The NOT GATE is the simple Reversible 
Logic gate. It is 1×1 Reversible Logic Gate with the quantum 

cost zero as shown in the figure1. 

 

 
                              Fig. 1 NOT Gate and its Truth Table 

 

2. FEYNMAN GATE (FG): Feynman gate is a 2×2 
reversible gate as shown in below figure2. The Feynman gate 
is also called as CNOT gate i.e., controlled NOT gate. The 
Feynman gate is used to duplicate of the required outputs. 
The Quantum Cost of FG is 1. This is also the primitive gate 
owing its importance in determining quantum cost metric. 

 

 

Fig. 2 Feynman Gate and its Truth Table 

 

DOUBLE FEYNMAN GATE (DFG): Double Feynman 
Gate is a 3×3 reversible gate. The outputs are defined as 
shown in the below figure3. The quantum cost of DFG is 
2.  

 
 
 
 
 
 
 
 

 
 
                                            
                         Fig.3.Double Feynman Gate and its Truth Table                                                                                                                                         

4.TOFFOLI GATE(TG): Toffoli Gate is 3×3 reversible gate. The 

outputs are defined as shown in the below figure4. The Quantum 
Cost of TG is 4. 
 

 

Fig.4 Toffoli Gate and its Truth Table 

 
5. FREDKIN GATE (FDG): Fredkin Gate is a 3×3 reversible gate. 
The outputs are defined as shown in the below figure4. The 
Quantum Cost of FDG is 5.  

 

 

Fig.5 Fredkin Gate and its Truth Table 

 

6. PERES GATE (PG): Peres Gate is a is a 3×3 reversible gate. The 
outputs are defined as shown in the below figure6. The Quantum 
Cost of PG is 4. 

  

                          Fig.6 Peres Gate and its Truth Table 

 

7. TR GATE: TR Gate is a 3×3 reversible gate. The outputs are 
defined as shown in the below figure7. The quantum cost of TRG 
gate is given by 4. 
 

 
 

 
 

 
 

 
 

 
                               Fig.7 TR Gate and its Truth Table                                    
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IV. BASIC GATES USING REVERSIBLE GATES VI. PROPOSED METHOD 

 
        Considering our circuit requirements we need to design AND 
gate and OR gate using reversible gates. Here we used fredkin gate 
to design AND and OR gates as shown in figure. Importance is 
given to fredkin gate because it gives optimistic performance at less 

Quantum Cost for designing AND and OR gates. 

 

                   

                    Fig.8 AND Gate and OR Gate using fredkin 

 
 

V. EXISTING METHOD 

The Design of Combinational and Sequential Circuits has 
been ongoing in research. Various proposals are given for the 
design of combinational circuits like code converters, 
multiplexers, decoders etc., in the existing method the author has 
given a novel design of 2x4 decoder whose Quantum Cost is less 

than the previous design. Using  fredkin gates for designing 3×8 
decoder as shown in figure9. The whole design is done using 
Fredkin, Feynman gates which give better Quantum Cost when 
compared to the other reversible Logic gates. The number of 
gates required to design 3x8 decoder are 12 in which there are 6 
fredkin gates and 6 feynman gates. The sum of all the quantum 
costs of each gate gives total quantum cost of 3x8 decoder. 

       Different Reversible Decoder circuits like 2×4, 3×8 decoders are                              
designed using Fredkin Gates, Feynman gates. Some combinational 
circuits like code convrters, multiplexers etc., are designed using these 
decoders. The concept of duplicating a single output to required 

number of outputs using Feynman gate is introduced where Fan-out 
was not allowed. 

VII. SIMULATION RESULTS OF PROPOSEDCIRCUITS 

 

1. 2×4 DECODER 

 

 
 

         Fig.10 RTL Schematic of 2×4 reversible decoder 

            

                                                                                                                              

                      Fig.11 simulated output for 2×4 decoder 
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2. 3×8 DECODER 
 
 

 

Fig.12 RTL Schematic of  3×8 decoder 

 

 
 
Fig.13 Simulated output for 3×8 decoder 

 

3. GRAY TO BINARY CONVERTER 

 
       Designing of reversible logic circuit is challenging task, since 
not enough number of gates are available for design. Reversible 

processor design needs its building blocks should be reversible in 
this view the designing of reversible code converters became 
essential one. 
The Most Significant Bit (MSB) of the binary code is always equal 
to the MSB of the given binary number.To get the next straight 
binary bit, it uses the XOR operation among the primary bit or 
MSB bit of binary to the next bit of the gray code. Similarly, to get 
the third straight binary bit, it uses the XOR operation among the 

second bit or MSB bit of binary to the third MSD bit of the gray 
code and so on. 
 
 
 
 
 
 

 
 

 
           
                                            

                      Fig 14: RTL Schematic of gray to binary 

 
                                                                                                         

 

 
 
 

                                   Fig.15 Simulated output for gray to binary 

 

 

4. BINARY TO GRAY CONVERTER 

 
Binary to Gray code converters used to reduce switching activity by 

achieving single bit transition between logical sequences. In the digital 
domain, data or information is represented by a combination of 0’s and 
1’s. A code is basically the pattern of these 0’s and 1’s used to 
represent the data. Code converters are a class of combinational digital 
circuits that are used to convert one type of code in to another. 
If Input vector is I(D,C,B,A) then the output vector o(Z,Y,X,W). The 
circuit is constructed with the help of Feynman Gate (FG) gate. The 
Most Significant Bit (MSB) of the gray code is always equal to the 

MSB of the given binary code. Other bits of the output gray code can 
be obtained by XORing binary code bit at that index and previous 
index.  
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             Fig.16 RTL Schematic of binary to gray 

 
 

 
 

                      Fig.17 Simulated output for binary to gray 
 
 
 

5. MULTIPLEXER 

 

    To design a multiplexer using reversible decoder, reversible 2 
input AND gates, 2 input OR gates are required. The 2 input AND 
Gate and OR gate are designed using Fredkin gate. By using these 
designed gates we can improve those gates to the required number 
of input gate. Each output line from decoder is driven to 2 input 
AND gate along with multiplexer input. The outputs of all AND 
gates are made to drive to that particular input OR gate. The input 
binary integer values act as the selection lines. Similarly by using 
16×1mux and 2×1mux a 32×1 multiplexer is designed.  

 

                  

 

                                        

 
 

 

 

 

 

 

 

Fig.18 RTL Schematic of 32×1 multiplexer 

 

 

 

 
Fig.19 Simulated output for 32×1 multiplexer 
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VIII.COMPARATIVE STUDY                                
                                                                                                                           

The combinational circuits designed using reversible 

decoder are analyzed in terms of Quantum cost and 

Garbage outputs. 

 

CIRCUIT QUANTUM 

COST 

GARBAGE 

OUTPUTS 

2 TO 4 DECODER 12                     3  

3 TO 8 DECODER  36 6 
 

   GRAY TO BINARY  5                     3  

BINARY TO  GRAY 3  3 

32×1 MULTIPLEXER             81  54 

IX.CONCLUSION 

 

In this paper, different combinational circuits like 
multiplexer, code converters circuits constructed using 
reversible decoder are designed. These circuits are 
designed for minimum quantum cost and minimum 

garbage outputs. The method proposed for designing the 
decoder circuit can be generalized. The concept of 
duplicating the single output to required number of outputs 
is utilized to overcome the fan-out limitation in reversible 
logic circuits. This method of designing combinational 
circuits helps to implement many digital circuits with 
better performance for minimum quantum cost. 
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Abstract— In this project the first module, problem of 

peak-to-average power ratio (PAPR) reduction in 

orthogonal frequency-division multiplexing (OFDM) 

based massive multiple-input multiple-output (MIMO) 
downlink systems. Specifically, given a set of symbol 

vectors to be transmitted to K users, the problem is to 

find an OFDM-modulated signal that has a low PAPR 
and meanwhile enables multiuser interference (MUI) 

cancelation. Unlike previous works that tackled the 

problem using convex optimization, we take a 
Bayesian approach and develop an efficient PAPR 

reduction method by exploiting the redundant degrees-

of- freedom of the transmit array. The sought-after 

signal is treated as a random vector with a hierarchical 
truncated Gaussian mixture prior, which has the 

potential to encourage a low PAPR signal with most of 

its samples concentrated on the boundaries. A 
variational expectation-maximization (EM) strategy is 

developed to obtain estimates of the hyper parameters 

associated with the prior model, along with the signal. 
In addition, the generalized approximate message 

passing (GAMP) is embedded into the variational EM 

framework, which results in a significant reduction in 

computational complexity of the proposed algorithm. 
The draw backs of Module one will be corrected by 

considering the Computationally efficient RCTF 

method Simulation results show our proposed 
algorithm achieves a substantial performance 

improvement over existing method. 

INDEX:RCTF, PAPR, BER, OUT-OF-BAND 

interference. 
 

I.INTRODUCTION: 

Wireless Communication is the transfer of 
information over a distance without the use of 

enhanced electrical conductors or ―Wires‖. The 

distances involved may be short (a few meters as in 
television remote control) or long (thousands or 

millions of kilometers for radio communications). It 

encompasses various types of fixed, mobile, and 

portable two-way radios, cellular telephones, Personal 

Digital Assistants(PDAs), and wireless networking. 

 One new modulation scheme which has 

received significant attention over the last few years is 
a form of multicarrier modulation called 

OrthogonalFrequency Division Multiplexing (OFDM). 

OFDM has been used for Digital Audio 
Broadcasting(DAB)andDigitalVideoBroadcasting 

(DVB) in Europe, and for Asymmetric Digital 

Subscriber Line (ADSL) high data rate wired links. 
 OFDM has also been standardized as the 

physical layer for the wireless networking standard 

‗HIPERLAN2‘ in Europe as the IEEE 802.11a, 

standard in the US, promising raw data rates of 
between 6 and 54Mbps. 

 Massive multiple-input multiple-

output(MIMO), also known as large-scale or very-
large MIMO, is a promising technology to meet the 

ever-growing demands for higher throughput and 

better quality-of-service of next-generation wireless 
communication systems [3]. Massive MIMO systems 

are those that are equipped with a large number of 

antennas at the base station (BS) simultaneously 

serving a much smaller number of single-antenna users 
sharing the same time-frequency bandwidth. In 

addition to higher throughput, massive MIMO systems 

also have the potential to improve the energy 
efficiency and enable the use of inexpensive, low-

power components. Hence, it is expected that massive 

MIMO will bring radical changes to future wireless 

communication systems. 
 In this project the first module, problem of 

peak-to-average power ratio (PAPR) reduction in 

orthogonal frequency-division multiplexing(OFDM) 
based massive multiple-input multiple-output(MIMO) 

downlink systems. Mainly, a set of symbol vectors to 

be transmitted to K users, the problem is identified an 
OFDM-modulated signal that has a low PAPR and 

meanwhile enables multiuser interference (MUI) 

cancelation. The EM-GAMP algorithm is one of the 
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best solution to overcome this PAPR problem in 

OFDM signal. The sought-after signal is treated as a 
random vector with a Gaussian noise mixture, which 

has the potential to encourage a low PAPR signal with 

most of its samples concentrated on the boundaries. A 

variational expectation-maximization (EM) strategy is 
developed to obtain estimates of the hyper parameters 

associated with the prior model, along with the signal. 

In addition, the generalized approximate message 
passing (GAMP) is embedded into the variational EM 

framework. 

 But EM+GAMP which leads to complexity 
increases. Comparing to in-band distortion, out-band is 

more critical. It severely interference with the radio 

communication adjacent channel. So, reducing this 

problem we are introduce a technique called 
―RCTF‖(Repetitive companding transform function). 

 International telecom union for radio 

frequencies (ITU- RF) has approved the bit error rate 
(BER) as performance evaluation parameter to get 

desired statistics of the signal. In OFDM, BER is 

gradually declined due to companding distortion and 

the sudden declination in BER performance is due to 
signal attenuation factor which compresses the original 

symbols. Minimization of OBI is another prominent 

factor to be considered and to successfully handle the 
problem of OBI a frequency-domain filtering is 

utilized in the latter stage. Finally, the compression of 

peak signals came into control by performing the 
companding and filtering approaches for multiple 

times respectively till to achieve the desiredresult. 

 Here OFDM system model is comprises of 

transmitter and receiver, while RCTF technique is 
deployed at transmitter end for PAPR reduction. Over- 

sampled Inverse IFFT operation is used to convert the 

complex vector  NC   in accurate manner. Here 

two constants K1 and K2 are used to switch the single 

and multiple operations in respective iteration level. 

 
Fig1: Block Diagram Of OFDM 

 

Peak-to-Average Power Ratio (PAPR) Reduction: 
The main challenges of OFDM-based systems 

are the high peak-to-average power ratio (PAPR) of 

transmitted signals, resulting in signal distortion. 
OFDM modulation typically a large dynamic range 

because the phases of the sub-carriers are independent 

of each other. To avoid out-of-band radiation and 

signal distortion by using high-resolution DACs and 
linear power amplifier at the transmitter to 

accommodate the large peaks of OFDM signals, which 

leads to more expensive and power-inefficient. 

PAPR is defined as the ratio of the peak power 
of the signal to its average power. Specifically, the 

PAPR at the 𝑚𝑡ℎtransmit antenna is defined as 

PAPR=
𝑚𝑎 𝑋𝑡 |𝑥 𝑡 |2

𝐸𝑡 [|𝑥(𝑡)|2]
 ……(1) 

LetE[x(t)] ⋅ denote the mathematical 

expectation and the amplitude, ||x||2denote the second 

norm of a vector. 

When the number of transmit antennas is 
larger than the number of users, numerous ZF 

precoding matrices are available. By using this ZF 

precoding process, the MUI is removed and reduce the 

PAPR also. 
 In this paper, instead of designing the 

precoding matrix we directly search ‗w‘ signal for 

reducing the PAPR and MUI cancelation. 
 

I. II.EXISTING METHOD: 
 

II. A.EM-GAMP INTRODUCTION: 
In this project the first module, problem of 

peak-to-average power ratio (PAPR) reduction in 

orthogonal frequency-division multiplexing (OFDM) 
based massive multiple-input multiple-output (MIMO) 

downlink systems. Mainly, a set of symbol vectors to 

be transmitted to K users, the problem is identified an 

OFDM-modulated signal that has a low PAPR and 
meanwhile enables multiuser interference (MUI) 

cancelation. The EM-GAMP algorithm is one of the 

best solutions to overcome this PAPR problem in 
OFDM signal.In addition, the generalized approximate 

message passing (GAMP) is embedded into the 

variational EM framework, which results in a 
significant reduction in computational complexity of 

the proposed algorithm.  

To facilitate our algorithm development, we 

introduce a noise term to model the mismatch between 
y and Ax, i.e. 

y = Ax + ϵ                                      ……. (2) 

Where ϵ denotes the noise vector and its 
entries are assumed to be i.i.d. Gaussian random 

variables with zero-mean and unknown variance β−1. 

Here we treat β as an unknown parameter because the 

Bayesian framework allows an automatic 
determination of its model parameters and usually 

provides a reasonable balance between the data fitting 

error and the desired characteristics of the solution.  
The graphical model of the proposed 

hierarchical is presented in Fig. 2(a). In general, 

Bayesian inference requires computing the logarithm 
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of the prior. In this regard, (24) is an inconvenient 

form for inference.  
 

Fig2:Graphical models for low-PAPR signal priors 

 (a) Original prior, (b) Modified prior 
 

Here circles denoting hidden variables, double 

circles denoting observed variables and squares 
representing model parameters. 

 

B.EM-GAMP Algorithm:  
 

 A variational expectation-maximization (EM) 
algorithm is developed to obtain estimates of the hyper 

parameters associated with the prior model, along with 

the signal. In addition, the generalized approximate 
message passing (GAMP) technique [22] is employed 

to facilitate the algorithm development in the 

expectation step. This GAMP technique also helps 
significantly reduce the computational complexity of 

the proposed algorithm. Simulation results show that 

the proposed method presents a substantial 

improvement over the PTS algorithm in terms of both 
PAPR reduction and computational complexity. 

i)  Likelihood Function Approximation via GAMP: 

Let z = {x, α1, α2, κ} denote all hidden 
variables appearing in our hierarchical model, and θ 

≜{β, v} denote the unknown deterministic parameters. 

As discussed in the previous subsection, the posterior 

of z can be approximated by a factorized form as 
follows 

p(x,α1,α2,κ|y;β,v)≈q(x,α1,α2,κ)=q(x)q(α1)q(α2)q(κ)….

.(3)       
The approximate posteriors can be obtained as 

lnq(x)=⟨ln p (y, x, , α1  , α2, κ; β, v)⟩q(α1)q(α2)q(κ)+const,

… 

………(3.1A) 

lnq(α1)=⟨ln p (y, x, α1, , α2, κ; β, v)⟩q(x)q(α2)q(κ)+const, 

……….(3.1B) 

ln(α2)=⟨ln p (y, x, α1, , α2, κ; β, v)⟩q(x)q(α1)q(κ)+const 

……..(3.1C) 

 lnq(κ)=⟨ln p (y, x, α1, , α2, κ; β, v)⟩q(x)q(α1)q(,α2)+const 

……(3.1D) 

iii) Generalized approximate message passing 

(GAMP): 
  GAMP is a very-low-complexity 

Bayesian iterative technique recently developed in [23] 

for obtaining approximate marginal posteriors and 

likelihoods. It therefore can be naturally embedded 
within the EM framework to provide an approximate 

posterior distribution of x and reduce the 

computational complexity, as shown in [20]. 
Specifically, the EM-GAMP framework of [25] 

proceeds in a double-loop manner: the outer loop (EM) 

computes the Q-function using the approximate 
posterior distribution of x, and maximizes the Q-

function to update the model parameters (e.g. α1, α2, 

κ); the inner loop (GAMP) utilizes the newly estimated 

parameters to obtain a new approximation of the 
posterior distribution of x.  

 

C.EM-GAMP Procedure: 

 
Fig.3 Variational EM-GAMP framework. 

 

 

GAMP is a simplification of loopy BPand can 
be used to compute approximate marginal posteriors 

and likelihoods. Here we approximate the joint 

likelihood function p(y|x;β) as a product of 

approximate marginal likelihoods computed via the 
GAMP, i.e. 

p(y|x;β) ≈ 𝑝 (y|x;β) ∝ 𝑁(𝑥𝑖 |ri , τ𝑖
r )𝐼

𝑖=1           …..(3.2) 

Where 𝑁(𝑥𝑖 |ri , τ𝑖
r ) is the approximate 

marginal likelihood obtained by the GAMP algorithm. 

To calculate 𝑟𝑖  and τ𝑖
r , an estimate of the posterior q(x) 

and β is required as inputs to the GAMP algorithm (see 

the details of the GAMP algorithm provided below). 

Hence the GAMP algorithm can be embedded in the 
variational EM framework: given an estimate of q(x) 

and β, use the GAMP to obtain an approximation of 

the likelihood function p(y|x;β); with the 

approximation ˆ p(y|x;β), the variational EM proceeds 
to yield a new estimate of q(x) and β, along with 

estimates of other deterministic parameters (e.g. v) and 

posterior distributions for the other hidden variables 
(e.g. α1,α2,κ). This iterative procedure is illustrated in 

Figure 4. 

 Note that besides the approximation 𝑝  (y|𝑥𝑖 ;β), 
GAMP also produces approximations for the marginal 
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posteriors of the noiseless output u = 

[𝑢1, 𝑢2. . . , … 𝑢𝑗 ]𝑇 ≜Ax, which are given by  

p(𝑢𝑗 |y,β)≈𝑝 ((𝑢𝑗 |y,β)∝p((𝑦𝑗 |(𝑢𝑗 ;β)N((𝑢𝑗 |𝑝𝑗 ,𝜏𝑗
𝑝

)     

……(3.5)         

Where 𝑝𝑗  and 𝜏𝑗
𝑝
 are quantities obtained from the 

GAMP algorithm. 

 Note that we can also treat {α1, α2, κ} as 
deterministic parameters. 

i)E-Step: Update of Hidden Variables:  

Update of q(x): As discussed above, p(y|x;β) is 

approximated as a factorized form of independent 
scalar likelihoods, which enables the computation of 

q(x) (3.1A). Specifically, using (3.1A) (3.5) can be 

simplified as 

ln q(x)=⟨ln p (y, x, , α1 , α2, κ; β, v)⟩q(α1)q(α2)q(κ) +const 

(3.6) 
 lnq(x) = −∞ otherwise. It can be seen that 

lnq(x) has a factorized form, which implies that hidden 

variables {xi} have independent posterior 
distributions. Also, it can be readily verified that the 

posterior q(xi) follows a truncated Gaussian 

distribution 

q (𝑥𝑖) = .

N   𝑥𝑖 𝜇 𝑖,𝜎𝑖
2 

∅i
    if  xi ∈ −v,v ,

             0              𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
..................... (3.7) 

Where 𝜎𝑖
2= variance 

𝜇𝑖 ,= Mean 

∅i= Normalization constant 

 

Update of q ( α1) : 

Keeping only the terms that depend on α1,the 

variational optimization of q (α1) yields 

Lnq(α1)=⟨ln p ( x|α1, α2 , κ; v)p(α1)⟩q(x)q(α2)q(κ) 

+const 

=  .𝐼
𝑖=1 ⟨ln p ( xi|α𝑖1, α𝑖2, ki ; v)p(α𝑖1)⟩q(x)q(α2)q(κ) 

+const  

Therefore q(α1) follows a Gamma distribution 

q (α1) =Gamma (α𝑖1|𝑎𝑖1 , 𝑏𝑖1
 )                  … (3.8) 

with 

𝑎𝑖1  = a + 
1

2
 𝑘𝑖  

𝑏𝑖1
  = b + 

1

2
 𝑘𝑖  (𝑥𝑖 − 𝑣)2  

Update of q (α2): 

Following a procedure similar to the derivation of q 

(α1), we have 

q (α2) =Gamma (α𝑖2|𝑎𝑖2 , 𝑏𝑖2
 )                       ….. (3.9) 

with 

𝑎𝑖2  = a + 
1

2
(1 −  𝑘𝑖  

𝑏𝑖2
  = b + 

1

2
(1 −  𝑘𝑖 ) (𝑥𝑖 + 𝑣)2  

ii. M-step: Update of deterministic Parameters: 

 As indicated earlier, in the variational EM 

framework, the deterministic parameters 𝜃 = {𝛽, 𝑣} 

are estimated by maximizing the Q-function, i.e.  

𝜃𝑁𝐸𝑊  = 𝑄 (𝜃, 𝜃𝑜𝑙𝑑 )𝜃
𝑚𝑎𝑥                   ……. (3.10) 

 
Update of β: 

 We first discuss the update of the parameter β 

the inverse of the noise variance. Since the GAMP 
algorithm provides an approximate posterior 

distribution for the noise less output u ≜ Ax., we can 

simply treat u as hidden variables when computing the 

Q-function, i.e. 

Q(β,β
(𝑡)

)=   ln 𝑝 𝑦𝑗 |𝑢𝑗 ; β  𝑝(𝑢𝑗 |𝑦 ,𝛽) 
𝐽
𝑗=1  +const       

…….(3.11) 

The new estimate of data is obtained by 
maximizing the Q-function, which can be solved by 

setting the derivative of Q(𝛽, β
(𝑡)

) with respect to 𝛽 to 

zero. 

Update of v:  
We now discuss how to update the boundary 

parameter v. The boundary parameter v can be updated 

by maximizing the Q-function with respect to v. 
Nevertheless, the optimization is complex since the Q-

function involves computing the expectation of the 

normalization terms η
𝑖𝑙

, i = 1, 2, …..I, l = 1, 2 with 

respect to the posterior distributions p (𝛼𝑖𝑙 ).The basic 
idea is to find an appropriate value of v such that the 

mismatch ∥y−A𝑥 ∥2  is minimized, where ˆ x denotes 

the estimated signal which is chosen as the mean of the 

posterior distribution q(x).  
Note that when the boundary parameter v is 

small, the mismatch could be large since there may not 

exist a solution to satisfy the constraint y = Ax. 
Therefore we can firstly set a small value of v, then 

gradually increase v by a step-size such that the 

mismatch keeps decreasing and eventually becomes 
negligible. 

 

 

 

 

Algorithm 2:  EM-GAMP: 

EM-TGM-GAMP Initialization: β(0) = 103 , 

𝑣(0) = ∥y∥∞/∥A∥∞, initialize the means of q(x), q(α1), 

q(α2), q(κ) as 0, 1, 1, 
1

2
1 respectively, set the variance 

of q(x) as 1, and set iteration number  t = 0. 
Repeat the following steps until t ≥ tMAX  

1. Based on the mean and variance of q(x) and β(t), 

calculate the approximate distributions ˆ p(y|x;β(t))and 

ˆ p(uj|y,β(t)), j = 1,...,J,  
2. Using the approximate likelihood ˆ p(y|x;β(t)), 

update the posteriors of hidden variables: q(x), q(α1), 

q(α2) and q(κ) 
3. Compute the new estimate β(t+1)  and obtain the 

v(t+1)  

4. Increase t = t + 1 and return to step 1. 
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   III.PROPOSED METHOD: 

International telecom union for radio frequencies 

(ITU- RF) has approved the bit error rate (BER) as 

performance evaluation parameter to get desired 
statistics of the signal. In OFDM, BER is gradually 

declined due to companding distortion and the sudden 

declination in BER performance is due to signal 
attenuation factor which compresses the original 

symbols. Minimization of OBI is another prominent 

factor to be considered and to successfully handle the 
problem of OBI a frequency-domain filtering is 

utilized in the latter stage.  

 

 
Fig4: Iterative companding and transform technique 

and its mechanism 

 
OFDM offers high data rate at one end and on other 

end its performance is badly impacted by PAPR. The 

above block diagram design intended to mitigate the 

peak values in accurate way. Here OFDM system 
model is comprises of transmitter and receiver, while 

RCTF technique is deployed at transmitter end for 

PAPR reduction. Over- sampled Inverse IFFT 
operation is used to convert the complex vector  

NC   in accurate manner. Here two constants K1 

and K2 are used to switch the single and multiple 
operations in respective iteration level. 

 
Fig5: Block diagram of OFDM transmitter using 

RCTF technique. 

 

If K1 value is set to 1, then OFDM symbol    
JNC  is given as input to RCTF at the iteration, 

M=1 and these iterations are processed based on 

symbol-by-symbol process. In case, if both K1 and K2 
are set to 2, then in that stage both companding and 

ICTF are used for the same OFDM symbol. In last 

iteration both constants values are set to 1 again to get 

the output as  
m JNX C   reactively. Assume  

m JNc C  and  m JNc C represented the frequency-

domain OFDM symbol at m
th

 iterative level (before 
and after filtering process). The proposed figure area 

as follows The proposed method intends to decrease 

the PAPR impact and achieves improved OBI 
performance. The presence companding noise and 

channel noise results in companding distortion. 

Finally, BER analysis is carried out using companding 

distortion. Two companding transform techniques is 
initialized by linear (LST) companding transform 

technique and non-linear companding scheme 

(TPCW). 

 

(i) Linear symmetrical transform (LST) 

Linear symmetrical transform (LST) is a 
companding transform profile and its respective 

companding transform function is as follows 

     . .sgn( ) 1f x k x b x   

The above equation is composed of sign function 
and two parameters. These parameters are used to 

specify companding profile. PAPR reduction and 

improved BER is achieved by selecting the parameters 
in linear regions of companding profile. Average 

power alternation is concerned area in companding 

transform and by 
2

2

2
.

bkbk 
 

  is used to maintain the 

average power in unchanged form. The decompanding 

function is notated as follows 

     1 .sgn 2
x b

f x x
k




  

The PAPR and the transform gain G is defined as 

the ratio of the PAPR of original symbol to that of the 
companded symbol are as follows 

Repetitive companding and 

transform technique (RCTF) 

PAPR 
Reduction 

Improved 
OBI 
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(ii) Two-Piecewise Companding (TPWC) 

There are four classified companding 

transform profiles in both linear and non-linear way, 
Linear Nonsymmetrical Transform (LNST) has 

achieved best results in terms of PAPR reduction and 

BER performance over remaining companding 
transform profiles. The companding function is as 

follows 

 
 

   
 

1

1

2

.sgn
5

.sgn ,

u x x x v
f x

u x s x x v

 
 

   

 1 2 1 21, 0 u 1, s 0 0For u u u v and v V       

is the cutoff point with  
 0 1

max
nn JN x

V
  

 with 

maximum value  
 0 1

max
nn JN x

V
  

  

The de-companding function of TPWC is given by 
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For a single TPWC-CT approach, Its achievable PAPR 

is given by 

 

   220log 7TPWC

u V s
PAPR dB




  

 

The corresponding transform gain G is written by 

 

   
2

20log 8
TPWC

V
G dB

u V s



 

 Companding Distortion Analysis: 

(i) Companding noise: 

The BER performance in RCTF procedure is 
investigated. Based on Buss gang theorem for real and 

complex Gaussian Signal, the companded signal can 

be approximately decomposed into two parts the 

attenuated signal component and companding noise,

n ,i.e n n ny SAF x    Thus, the transmitted 

symbol with ‗m‘ iterations using ICTF can be 

approximately decomposed   m m

n n nx SAF x     

(ii) Channel noise: 

Improved BER is achieved even in the absence 
of decompounding operation at receiver end. The 

necessary theoretical analysis as follows; 

 

 

 

(a) RCTF-LST: 

At receiver end, When decompounding 
operation is performed and if m=1 (Iteration 1) the 

received signal is as follows 

    1 9n
n n n nx f f x x

k


     

Where n =channel noise 

If number of iterations increased then it results in 

noise, 

   10
m n

mne
k


  

As a result, it is preferable to abandon the 
decompanding at the receiver. It is noteworthy that this 

is quite advantageous for practical OFDM systems. 

(b) RCTF-TPWC: 
RCTF-TPWC analysis is carried out in same 

way as RCTF-LST. Assuming that m iterative de-

companding operations are performed at the receiver, 

the recovery error is approximately given by 
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IV.SIMULATION  RESULT:

 

To better evaluate the PAPR reduction 

performance, we plot   the CCDF of the PAPR for 

respective schemes in Fig. 6(a). The number of trials is 
chosen to be 1000 in our experiments. Note that 

PAPRs associated with all M antennas are taken in 

account in calculating the empirical CCDF. it reduces 
the PAPR by 2dB The SER performance of respective 

schemes is shown in Fig. 6(b), We observe that the 

proposed algorithm incursan SNR-performance loss of 

2.5 dB and 1.7 dB (at SER = 10
−3

) compared to the ZF 
and FITRA schemes, respectively. 

 Assume that, the number of subcarriers is 

N=128 using quaternary phase shift keying (QPSK) or 
16 Quadrature amplitude modulation (16-QAM). Over 

sampling j=4 is used in proposed work to accurate 

PAPR estimation. 
BER performance is analyzed in both the 

AWGN channel and multipath fading channels 
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(RACIAN and SUI) are applied. A CP with length of 

¼ symbols is inserted to control ICF. ICTF achieves 
better PAPR reduction (6.57dB PAPR reduction is 

achieved) over traditional CT techniques and ICF. The 

impact of PAPR reduction technique on OFDM system 

is observed using BER and OBI. 

 
Fig. 6. CCDF statistics of OFDM symbol for 

different PAPR-reduction schemes (N=1024, 

QPSK, and the over-sampling ratio J=4). 

(a) 

 (b)

 

Fig. 7. BER comparison for different PAPR-

reduction schemes through AWGN channel for 

OFDM system (N=1024, QPSK).

 -

 
Fig. 8. BER comparison for different PAPR-

reduction schemes through Rician fading channel 

for OFDM system (N=1024, QPSK). 

 

 
 

V.CONCLUSION: 

We considered the problem of joint PAPR reduction 

and multiuser interference (MUI) cancelation in 
OFDM based massive MIMO downlink systems. ICTF 

is an equipped approach has ability to reduce PAPR 

and improved BER performance. Both AWGN 
channel and SUI channel for reliability and efficiency. 

ICTF achieves good results over conventional 

techniques. The proposed ICTF technique not only 
obtains significant PAPR reduction with improved 

BER and OBI performance, but also dramatically 
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decreases the iterations number. In addition, ICTF 

procedure can also be extended to other well-known 
linear and nonlinear companding profiles.The 

proposed algorithm also demonstrates a fast 

convergence rate, which makes it attractive for 

practical real-time systems. 
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Abstract-This paper presents the design, simulation and 

fabrication of a  center-fed unilateral planar antenna 

with slotted ground  plane.Here the antenna consists 

of turnstile shaped patch, which functions as a vertical 

magnetic and horizontal electric dipole 

respectively.This electric dipole combines with the 

equivalent magnetic dipole of the turnstile shaped 

patch,givingunilateral radiation 

patterns.Fordemonstration, both the unilateral and 

pattern reconfigurable antenna operating at 2-4 GHz 

WLAN were fabricated and measured.The radiation 

characteristics are stimulated using HFSS 15.0 

Software. 

 

IndexTerms—planarantenna,unilateralradiation, 
pattern reconfigurable. 

 

I. INTRODUCTION 

An antenna means a transporting signal 

from one end to other producing EM field 

consisting of electric field and magnetic field. 

The physical radiation mechanisms can be 

obtained by using Maxwell’s 

equations.Unilateral  antennas are preferable to 

broad side or unidirectional, antenna in some 

specific applications such as handheld 

devices[1],cordless phones[2], and wi-fi 

routers. The Micro strip patch antennas are 

present day Antenna designer’s choice as it is 

very advantageous in weight, cost, size and its 

fabrication. The patch antenna is a one type of 

transducer that converts the electrical energy in 

the form of Electro Magnetic waves. These 

antennas are used by any radio receiver or 

transmitter to couple its electrical connection 

to the EM field. Microstrip Antennas are 

undeveloped until the current revolution of a 

miniaturized of an electronic circuits and large 

scale integration in 1970s.The early work of 

Bob Munson on Microstrip Antennas for use 

of low profile flush mounted antennas on 

missiles, rockets shows the usage in several 

antenna problems. 

In this paper, a single layer, planar, 

unilateral antenna with a very simple structure 

is investigated based on the complementary 

concept.Acenter-fed turnstile-shaped patch is 

used to provide an equivalent magnetic dipole, 

and a radial slot is introduced on the ground 

plane to make it behave as an electric dipole. 

The two dipoles are combined to give a lateral 

cardioid-shaped radiation [3]pattern. The 

design is also extended to obtain a pattern 

reconfigurable antenna, whose pattern can be 

steered over the entire azimuthal plane. To 

demonstrate the idea, both the unilateral and 

reconfigurable antennas that operate at 2.4-

GHz WLAN band were designed and 

fabricated. The reflection coefficient, radiation 

patterns, realized gain and efficiency of each 

antenna were simulated by ANSYS HFSS and 

verified by measurements. 

 

II. LITERATURE SURVEY 
 

A. Widebandand Low-Profile 

Omnidirectional Circularly PolarizedPatch 

Antenna: 

Circularly polarized(CP)antennas are 

widely used in modern wireless 
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communication systems because of their 

immunity to multipath distortion and 

polarization mismatch losses.Where as on the 

other hand, omnidirectional radiation patterns 

are generally desirable since they can provide 

larger signal coverage and stabilize the signal 

transmission. 

 

B. CIRCULAR MICROSTRIP PATCH 

ANTENNA: 

Microstrip antennas basically consist 

of a radiating patch on one side of a dielectric 

substrate, which has a ground plane on the 

other side. The patch is generally made of 

conducting material such as copper and gold. 

The patch is very thin (t<<<λo usually 0.003 

λo ≤h ≤ 0.05 λo ) above the ground plane. The 

microstrip patch is designed so its pattern 

maximum is normal to the patch (broadside 

radiator). This is accomplished by properly 

choosing the mode (field configuration) of 

excitation beneath the patch. 
 

III.PLANAR UNILATERAL ANTEENA 

A. Antenna Configuration: 

The configuration of the proposed 

center-fed unilateral planar antenna, which is 

designed on a F4BMXsubstrate with thickness 

h = 3 mm, relative permittivity εr=2.2, and 

loss tangent tan δ = 0.0007. The antenna 

consists of aturnstile-shaped patch and a small 

slotted circular groundplane. With reference to 

Fig. 1(a), the turnstile-shaped patchis 

fabricated on the top surface of the substrate, 

whereas thecircular ground plane with a radial 

slot is on the bottomsurface. A coaxial 

cable[6] is located at the centre to feed 

thisantenna, with its inner and outer 

conductorsconnecting to theupper patch and 

lower ground plane[7], respectively. The 

radius of the arc arms of the turnstile-

shapedpatch is R1, as same as that of the 

substrate. The angle of eacharm is α, whereas 

the widths of the arms andcross-lines arew1 

and w2 respectively. The details of theslotted 

circular ground plane. It can be seen that the 

groundplane has a radius of R2, and the y 

directional radial slot has alength of L1 and a 

width of s1. Owing to the radial slot, the 

divergent current on the ground plane 

changesinto orderlycurrent orienting along the 

x-axis, which means the groundplane can be 

regarded as an x-directional electric dipole. 

Bycombining with the z-directional magnetic 

dipole generatedby the turnstile-shaped patch, 

unilateral radiation patterns canbe obtained 

based on the complementary concept. It is 

worthmentioning that the radius of the ground 

plane should becomparable with that of the 

turnstile-shaped patch, so that themaximum 

radiation can be enabled around the θ = 

90°direction. 

 

 
Fig. 1 Configuration of the proposed planar 

unilateral antenna. (a) Perspectiveview. (b) 

Top view. (c)Bottom view.R1 = 25.9 mm, R2 

= 20.7mm, w1 = 3mm,w2 = 3.5 mm, L1 = 16.7 

mm, s1 = 3 mm,α =67°. 
 

B. Antenna Mechanism: 
 

 To illustrate the operating principle of 

the proposed planar antenna with slotted 
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ground plane, the turnstile-shaped patch 

antenna using full circular ground plane is 

investigated first. To achieve unilateral 

radiation patterns, a horizontally polarized 

electric dipole is still required based on the 

complementary theory. By combing a z-

directional magnetic dipole and an x 

directional electric dipole with phase 

difference of 180°, unilateral radiation patterns 

oriented along the y-axis can be obtained. 

Therefore, a radial slot is introduced to the 

ground plane. 

 

 
 

 

 
 

 
 

Fig2 : Simulated surface current distributions 

of the proposed antenna at the different points. 

(a) current distribution on turnstile shaped 

patch (b) current distribution on the slotted 

ground plane.  

 

The current distributions of the 

proposed antenna at different time points. It 

can be seen that the current on the slotted 

ground plane is basically along the x-axis at t 

= 0 and t = T/2, whereas it becomes divergent 

at t=T/4 and t = 3T/4, indicating that the x-

directional current is maximum at t = 0 and t = 

T/2 but minimum at t = T/4 and t =3T/4. On 

the other hand, the loop current on the turnstile 

shaped patch reaches maximum at t = T/4 and 

t = 3T/4, while minimum at t = 0 and t = T/2. 

These results indicate that there exists a 90° 

phase difference between the x-directional 

current on the ground plane and the loop 

current on the turnstile-shaped patch[8]. In 

view of the inherent 90◦ phase difference 

between a small current loop and its 

equivalent magnetic dipole [9], there will be a 

total of 180° phase difference between the 

equivalent x-directional electric dipole and z-

directional magnetic dipole. The phase 

condition of unilateral complementary antenna 

is therefore satisfied. 

 

C. Simulated and Measured Results : 

 

The Three analytical parameters, S11, 

VSWR and Radiation pattern were observed 

and compared for both simulation results and 

laboratory measurements. The return loss 

(S11) was simulated for the proposed patch 

over a frequency range from (0 to10GHz). As 

seen the best results were achieved at different 

frequencies corresponding to the return loss 

magnitude which are below -10db .The lowest 

return loss magnitude at -19.50db. This satisfy 

standard antenna return loss criteria for any 

particular operating frequency. 
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Fig3 : S11 Parameter 

 

The Voltage Standing Wave Ratio 

(VSWR) is a measure of how efficiently radio 

frequency power is transmitted from a power 

source, through a transmission line into a load 

.The VSWR for the proposed antenna is 

showed in below figure. 

 

 

 
 

Fig  4: VSWR  Measurement 

 

The Radiation Pattern refers to the 

direction of the electromagnetic waves 

radiates away from the antenna.The radiation 

pattern for the proprosed antenna is shown in 

the figure. 

 
 

Fig5 : Radiation pattern 

 
Fig6:Prototype of proposed antenna 

 

 

CONCLUSION 
 

 Based on the analysis done in thus 

paper,it is clear that the proposed patch 

antenna gives an operating frequency range of 

nearly 2.4GHz/5.2GHz in both simulation and 

fabrication process and in analysis we got the 

return losses -13dB at 4.4GHz,and VSWR is 

3dB at 4.4GHz. 
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ABSTRACT:- 

 In this paper we provide a comparative analysis between 

trapezoidal slot antenna and square patch antenna with FSS 

(Frequency Selective Surface) structure for wireless 

applications, here the both patch antennas are designed by 

using HFSS software tool. This FSS and Trapezoidal slot are 

designed to have a band-pass property which could reduce the 

electromagnetic interference (EMI) and allow its signal wave 

radiated from the antenna. The Trapezoidal patch antenna 

operating frequency is 4GHz and it provides a gain of 5dB. But 

Square patch antenna with FSS structure provides a gain of 

9dB at an operating frequency of 4GHz. The results indicates 

that square patch antenna with FSS structure provides a high 

gain (9dB) in comparison to the Trapezoidal slot antenna 
(5dB).  

Keywords—FSS, Trapezoidal slot, patch antenna, EMI, 

polarization  

I. INTRODUCTION  

The FSS (Frequency Selective Surface)[1] technique 

providing a wireless communication to have high 

transmittance at the specified wireless-signal bands, high 

shielding effectiveness outside these bands, and minimal 

influence on the radiation characteristics of the internal 

antenna has been proposed and widely used. 
The FSS [3]-[5] have a band-pass property of which could 

reduce the electromagnetic interference (EMI) of the FSS 

structure and allow its signal wave radiated from the internal 

antenna to pass through. When used as a band-pass filter in 

the waveguide, a conventional FSS may pass some higher 

order resonance frequencies that is not favorable. The unit 

cell size in a conventional FSS is large for low frequency 

bands. Hence a band-pass waveguide filter is designed using 

the presented FSS structure.   
 It could increase the performance of the internal antenna. 

This paper proposes applying the FSS technique, which has 

a property of Quarter-wave plate to transform the linearly-

polarized (LP) wave radiated from a patch antenna to the 

circularly-polarized (CP) wave. In addition, the Frequency  

 

 

Selective Surface (FSS) will highly increase the antenna 

gain. The source antenna is simply a square patch antenna 

fed at its diagonal line, therefore, an linearly polarized wave 

is parallel to the 45-degree diagonal line, then the FSS 

structure used to transforms the linearly polarized (LP) wave 
into the circularly polarized (CP) wave. 

The antenna has an impedance matching band from 3.86 to 

4.16 GHz determined by a -25dB return loss. In this 

operation band, the axial ratio is below 4 dB, so it provides a 

circular polarization and the antenna gain is highly increased 

to 9dB. 

The radiation performance of a rectangular patch antenna 

having a trapezoidal slot at the center of the glass epoxy 

FR4. The resonant frequency lies in the higher band (4 to 

5.85 GHz) allotted by IEEE 802.16 working group for Wi-

MAX systems. The frequency band determined by a -5dB 
and gain are determined. 

  

II. PROPOSED ANTENNA DESIGN 

A. Square patch antenna with FSS technique 
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                                           (a) 

 

                           
                                           (b) 

 

 
                                            (c) 

Fig 1 (a)Design of Square patch antenna with FSS structure, 

(b) top view of patc (c) top view of patch 

 

B. Trapezoidal slot patch antenna 

 
Fig 2 design of Trapezoidal slot patch antenna 

 

III. ANTENNA DESIGNING EQUATIONS 

 
Where λ is the wavelength 
C= speed of light 

f= operating frequency  

Width of the patch, W =  ……….(1) 

The effective dielectric constant (εeff) is less than (εr) 

because the fringing field around the periphery of the patch 

is not confined to the dielectric speared in the air also. 
 

Here resonant frequency and   is the dielectric 
constant. 

Length of the patch  ……..(2) 

 

Here „Leff‟  is the effective length 

 

Leff =    

 

 Here „ԑeff‟ effective dielectric constant  

  „ ‟ is the increased length. 
 

 
 

Here  

 „h‟ is the thickness of the substrate 
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The minimum length of the substrate,   

The minimum width of the substrate,    
 

 
 

 

 

IV. GAIN ENHANCEMENT TECHNIQUE 

The configuration of the high-gain CP square patch antenna 

is shown in Fig 1(a). As the side view shown, a patch 

antenna is located between a top FSS and a bottom fully 
reflective ground plane, which planes form a resonant 

cavity. The square patch antenna shown in Fig 1(b) is an LP 

square patch antenna with its polarization parallel to the 45-

degree diagonal line. The type of the FSS is band-pass with 

a unit cell shown in Fig1 (c). This FSS should act as a 

shielding and a PRS simultaneously. The well-designed FSS 

can reduce the EMI of the shielded system and it also can be 

a quarter-wave plate polarizer to transform the LP wave 

radiated from the antenna to CP. As the cavity resonating, 

the antenna gain will be highly increased.   

 

V. DIMENSIONS OF ANTENNA DESIGN 

A. Feeding consideration 

In this paper we are using coaxial feeding technique for both 

the antenna designs because of good impedance matching. 

The inner conductor of the SMA connector extends through 

the dielectric and is soldered to the radiating patch, while 
the outer conductor is connected to the ground plane. 

 

B. Substrate selection 

 The first step in the design is to choose a suitable dielectric 

substrate of appropriate thickness (h=1) and loss tangent. A 

thicker substrate, besides being mechanically strong it will 

increase the radiated power, reduce the conductor loss and 

improve impedance bandwidth.   

Here dielectric substrate is FR4 material with dielectric 

constant (ԑr= 4.4) used for both antenna designing. 

 

C. Design considerations 
In the square patch antenna with FSS structure uses three 

dielectric layers with thickness H1, H3 and H5, respectively. 

The FSS elements are printed on the top surface of dielectric 

layer (H5), the patch antenna is printed on the top surface of 

dielectric layer (H3), and a metal plane is printed in the 

bottom surface on the dielectric layer (H1). All the dielectric 

layers are the FR4 substrate with a dielectric constant 4.4 

and a loss tangent 0.02. The corresponding dimensions: the 

thickness H1=0.4 mm, H3=1.6mm, H5=1.6 mm, and air gap 

dimensions are A1=2mm, A2=39.4. The antenna 

dimensions L1=170 mm, L2=22.5 mm, The feeding point 
X=Y=4.2 mm, The feeding hole radius is 0.75 mm; The FSS 

unit cell dimensions W=30 mm, Wx=0.9 mm, Px=12.3 mm, 

Wy= 7.1 mm, Py=10.45 mm. 

And in trapezoidal slot patch antenna the dielectric material 

selected for this design is FR4 substrate which has a 

dielectric constant of (ԑr=4.4), and dielectric tangent of 0.025, 

the height of the dielectric substrate is (h=1.6mm). 

The WI-MAX applications use the frequency range from (4-

5.85) GHz. Resonant frequency selected for this design is 

4GHz GHz. It includes calculation of width (W=25 mm). 

And actual length of the patch (L=40mm), ground plane 
dimensions (Lg=49.6 mm, and Wg=34.6 mm), feed point 

position is (xf, yf) = (10.02mm, 12.5mm). 

 

D. Table- Dimensions of two designs   

Designing 
parameter 

Square patch 
antenna 
with FSS 

technique 

Trapezoidal slot 
patch antenna 

Patch length (L) 30mm 40mm 

Patch width (W) 30mm 25mm 

Substrate length 
(Lg) 

170mm 49.6mm 

Substrate width 
(Wg) 

170mm 34.6mm 

Substrate 
thickness (h) 

1.6mm 1.6mm 

Feed position 
(xf,yf) 

(4.2,4.2,0) (10.02,12.5,0) 

Inner conductor 
diameter 

0.325mm 0.6mm 

Outer conductor 
diameter 

0.75mm 1mm 

 

 

VI)  SIMULATION RESULTS 

In this paper, the gain performance of the Square patch 

antenna with FSS structure fig 3(b) is compared with the 

gain performance of the Trapezoidal slot patch antenna fig 
4(b). These two antennas are simulated using HFSS 

simulation software tool. The frequency band of square 

patch antenna determined by a -25dB return loss and 

obtained gain is 9dB and similarly trapezoidal slot patch 

antenna frequency band determined by a -5dB return loss 

and obtained gain is 5dB. 

   

A) Results of Square patch antenna with FSS  
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Fig 3(a) Return loss plot 

 

Fig 3(b) Gain plot  

 

 
Fig 3(c) Axial ratio plot 

 

B)  Results of Trapezoidal slot patch antenna 

 

 
Fig 4(a) Return loss plot 

 

Fig 4(b) Gain plot 

 

VII) FABRICATED DESIGN 
 

 
(a) 

 

 
(b) 

 

Fig 5 Fabricated square patch antenna with FSS structure  

(a)Front view of antenna, (b) top view of antenna 

 

 

VII) CONCLUSION 

An advanced FSS technique has been applied for a high-

gain CP antenna design. This shielding has high SE for 

stopping EMI radiated from the shielded FSS system and 

improving the system immunity to ambient noise. More 

importantly, it can transform an LP wave radiated from an 
internal patch antenna to CP wave. The square patch 

antenna with FSS provides a gain at 9dB, and the 

Trapezoidal slot patch antenna provides a gain at 5dB. From 
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this we concluded that by using FSS technique the gain is 

increased to 4dB more when compared to Trapezoidal slot 

patch antenna then from this observation we concluded that 

the electromagnetic interference of radiated patch antenna is 

reduced.  
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Abstract— This paper includes a design of a four-

port patch antenna with bandwidth enhancement 

for MIMO application. The proposed antenna 

consists of two micro-strip patches printed on the 

substrate. The two patches are inner patch and the 

outer ring. We have obtained four different 

radiation patterns when the outer ring is excited by 

the resonant modes with the help of coaxial feeds. 

The proposed antenna is operating at 5.8 GHz 

frequency band with at least 10.7% in 

measurement impedance bandwidth for each port 

with low profile. By taking all the four ports into 

consideration the bandwidth of the proposed 

antenna is enhanced. Numerical and experimental 

results illustrate the validity of the design. In this 

project we are designing and analyzing antenna 

using HFSS tool of version 15.0 

Key words: MIMO antenna, Radiation pattern, 

four port patch antenna  

1. INTRODUCTION 

Multiple-input and multiple-output (MIMO) 

is a method for multiplying the capacity using 

multiple transmission and receiving antennas to 

exploit multipath propagation. In modern usage, 

MIMO specifically refers to a practical technique 

for sending and receiving more than one data signal 

simultaneously over the same band by exploiting 

multipath propagation. It improves wireless 

communication capacity and robustness by 

exploiting multipath effects. Performances of these 

multiple antenna systems largely depend on the 

correlation between received signals [1]. To 

maximize the capacity, this correlation must be as 

low as possible. Spatial diversity is commonly used 

to reduce it. This is not always compatible with the 

limited volume available on a wireless terminal [1]. 
By using antennas with different radiation patterns, 

it is possible to reduce the size of the multiple 

antenna system while keeping a low correlation 

between received signals. To achieve this pattern 

diversity, the concept of co-located antennas has 

been introduced [6]. Nowadays, with the rapid 

development of microwave technology, there is a 

growing demand on the bandwidth [1]. Instead of 

using different antennas for different applications, 

we are going use the MIMO antenna for different 

applications. In order to achieve that, we try to 

enhance the bandwidth such that the four ports 

resonant at nearby frequencies [1]. 

  There are many antenna designs for MIMO 

application based upon the multi-mode concepts, 

including slot antenna, spiral antenna, and dielectric 

resonator antenna. Microstrip antenna has also been 

widely investigated for MIMO application due to its 

low profile. Low profile means less complexity i.e, 
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small height and width, ease of integration 

 

 

 and fabrication. To enhance the bandwidth we have 

different options like increasing the height of the 

substrate, increasing the number of slots, including 

the partial grounds, choosing circular shapes. We 

have opted for circular shapes as other choices have 

their own disadvantages. 

 In a rectangular patch antenna which 

consists of rectangular slots is considered which is 

used for MIMO applications. It is resonated at 

2.45GHz and has impedance bandwidth of only 

0.13%-0.25% .Here frequency convergence concept 

is used but it has the drawback of providing low 

bandwidth and introduction of slots result in 

overlapping. Hence the antenna cannot be used for 

many applications at the same time.  

2. LITERATURE SURVEY 

FOUR PORT DISK SHAPED COMPACT 

MIMO ANTENNA:  

The structure is composed of a circle patch with 

cross slot combined to an annular ring patch. This 

antenna is proposed for vehicular applications. In 

vehicular applications the large ground plane is 

necessary and the bandwidth of the antenna must be 

wide enough to cover the interested band. When the 

antenna is operated we get four different radiation 

patterns. When the antenna is simulated we get -

16db in simulation and -18db in measurement in the 

frequency band. In this design a conventional ring 

and disc are used[2]. 

 

DUAL-BAND MULTI-PORT MIMO SLOT 

ANTENNA: 

 A compact dual-band multi-mode multiple 

input multiple output antenna design can be used for 

IEEE 802.11 applications. The antenna operates at 

4.9-5.725GHz with 4-ports and at 2.4-2.5 GHz with 

2 ports and utilizes a dual-port MIMO antenna to 

cover the 2.4/5GHz bands alongside two single 

band antennas to cover the 5GHz band. The overall 

antenna size is compact and is printed on an FR-4 

printed –circuit-board. To achieve good 

performance in MIMO systems, the antenna ports 

should be uncorrelated and in most scenarios, this 

can be shown to be equivalent to good isolation or 

sufficiently low isolation between radiators. A 

major advantage of this design is that it does not 

require reconfiguration and the same or higher total 

efficiency and gain is achieved [3]. 

 

3. PROPOSED MODEL 

The circular patch MIMO antenna is designed using 

EM simulator software Ansoft’s HFSS v15, which 

works on the principle of Finite Element Method 

(FEM). The proposed model consists of substrate, 

ground and two patches. Substrate is made of 

material FR_4 epoxy of permittivity 4.4 and height 

3mm.It uses FR4 epoxy substrate which has good 

fabrication characteristics and for a wide variety of 

applications, which offer significant cost savings. 

Ground plane and other two patches are perfectly 

conducting material. Ground is of radius 20.7mm 

and it consists of a rectangular slot of length 

Fig1:  Proposed model 
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16.7mm and breadth 3mm. There are two patches in 

which, one is of outer annular ring and other is of 

inner circular patch. The inner circular patch 

consists of triangular slot. The triangular slot is 

introduced in order to the decrease the area of the 

circular patch. This circular patch’s area is to be 

decreased in order to obtain unified bandwidth and 

identical resonant frequency. The triangular sides of 

length 5mm is introduced in inner patch, with 

median of (0,0,0) and area of 10.18𝑚𝑚2 

 

Fig2: Four feed antenna designed in HFSS 

The antenna is excited with coaxial feeds as it has 

its own advantages over other types of feeds. The 

outer patch is excited by the coaxial feeds 

symmetrically by assigning the wave port to it 

whose impedance is of 50Ω. The four feeds are 

given to the outer ring in order to distribute the field 

uniformly. 

4. SIMULATION RESULTS 

In the context of S-parameters, scattering refers to 

the way in which the traveling currents and voltages 

in a transmission line are affected when they meet a 

discontinuity caused by the insertion of a network 

into the transmission line As there are 4 ports, we 

have to simulate the output i.e s-parameters of each 

port individually. 

The s-parameters 𝑆11  of port 1 are simulated and it 

is resonated at 5.8GHz frequency and return loss of 

around -12.5db 

 

Fig3: Frequency v/s Return loss for ant1 

The s-parameters 𝑆22   of port 2 are simulated and it 

is resonated at 4.8GHz frequency and return loss of 

around -9.5db 

 

Fig4: Frequency v/s Return loss for ant2 

 

The s-parameters 𝑆33  of port 3 are simulated and it 

is resonated at 4.8GHz frequency and return loss of 

around -7.9db 

 

Fig5: Frequency v/s Return loss for ant3 
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The s-parameters  𝑆44  of port 4 are simulated and it 

is resonated at 4.8GHz frequency and return loss of 

around -7.9db 

 

Fig6: Frequency v/s Return loss for ant4 

The 3D polar plot of the four port circular patch 

antenna is also observed 

 

Fig7: 3D polar plot 

The radiation pattern of circular patch antenna is 

also observed from which gain is maximum at 

900can be concluded. It a slice of 3D pattern of the 

antenna at a particular angle/ plane. From the plot 

below, it seems that there are four resonant 

frequencies for which Radiation pattern 2D is 

presented. The values on the perimeter of the circle 

is values for Theta while the values inside the circle 

such as -1 dB, -7 dB, -10 dB and -19 dB are the 

radiation intensity values. 

 

Fig8: Gain of the antenna estimated from radiation 

pattern 

The electric field distribution of the four port 

antenna is analyzed and observed. 

 

Fig9: electric field pattern 

The frequency bandwidth and percentage bandwidth 

can be obtained for circular Microstrip patch 

antenna as 

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡 = 𝑓 − 𝑓𝑙                       (1) 

And, 

𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝑓−𝑓𝑙

𝑓𝑟
∗ 100              (2)                       
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Where 𝑓  𝑎𝑛𝑑 𝑓𝑙  are higher frequency and lower 

frequency,    𝑓𝑟  is the resonant frequency 

Hence from the four ports s-parameters graph we 

can infer that total bandwidth of the antenna is 

enhanced of about 10.7% 

 

 

Fig10: Combined bandwidth of the circular patch 

antenna 

 

Fig11: Prototype of proposed circular patch antenna 

Figure 11 shows the prototype of circular patch 

antenna which is fabricated with four inputs for four 

ports. The patch design has been etched on a FR4 

epoxy substrate of permittivity   𝜀𝑟  = 4.4 and 

thickness h = 3 mm. The feedings are given at the 

four sides welded via holes with coaxial feeding. 

The results obtained when we analyze the prototype 

may differ from simulation results due to antenna 

orientation and environmental changes 

The 𝑆11  graph for circular path antenna using 

prototype is shown in the figure12.The value is 

measured in the presence of noise absorbers. The 

𝑆11  graph for prototype is shown in the figure for 

port1 is 4.9GHz.But, the simulated value is 5.8GHz 

.Due to the environmental changes and the 

orientation of the antenna, values may differ and 

return loss of -12.5db in simulated and -20db as in 

prototype.  

 

 

Fig12:  𝑆11  parameter measured in combinational 

analyzer 

5. COMPARISION 

Parameters Ant1 Ant 2 Ant 3 Ant 4 

Operating 

frequency 

5.8GHz 4.7GHz 4.8GHz 4.8GHz 

Return loss -12.5db -9.5db -7.9db -7.9db 

Table1: Comparative results between antennas 

6. CONCLUSION 

The designing of four port circular patch is done. 

We analyzed the circular patch antenna to observe 

the parameters like gain, bandwidth and s-

parameters. When compared to the rectangular 

patch antenna the overall bandwidth is increased to 

10.7%.Therefore the concept of circular antenna 

resulted in better performance. 
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7. FUTURE SCOPE 

The further extension for this design is to 

implement the concept of modal analysis 

An important characteristic of micro-strip patch 

antenna can be significantly improved by using 

multilayered dielectric configuration, bandwidth can 

be further enhanced.  
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Abstract:- [1]VLC (visible light 

communication) is an interesting 

background for the communication and the 

technology becoming more easily available 

due to advancement.[1] It sounds very 

interesting to send data through light has 

already approved by many researchers. 

Light may be connected in different 

topologies to increase the distance of 

communication. [1]Existing infrastructure 

may also used for VLC which is further 

plays an vital aspect for its popularity. VLC 

could replace the RF communication. 

[1]Transmission of data using visible light 

by sending data through the light bulb that 

varies in intensity faster than the human eye 

and Receiving through photo-detector. If the 

LED is on state, the photo detector registers 

a binary one; otherwise it‟s a binary zero. 

This paper deals with the wireless data 

transmission using visible light 

communication technology. 

 while the  LI-FI based system are 

used to transfer the data from one computer 

to another. The main components of this 

communication system are high brightness 

LASER which acts as a communication 

source and silicon photo diode serving as the 

receiving element of the device. [2]The data 

from the sender is converted into the 

intermediate data representation, i.e. byte 

format and is then converted into light 

signals which are  emitted by the transmitter. 

The light signals which is received by photo 

diode at the receiver side. The reverse 

process takes place at the destination 

computer to retrieve the data back from the 

received light.  

 

Keywords- Li-If, High-Brightness 

LASER, photo diode ,Visible light 

communication(VLC) 

1.Introduction  

            [1]Now a day‟s interested for this 

kind of communication is increasing and 

technology becoming more popular due to 

its advancement. Li-If stands for „light-

fidelity‟.     

 Li-IF is a new way of wireless 

communication that uses LASER lights to 

transmit data activities in the fast world.[3] 

The main technological development that 

made VLC possibly cheaper, high power 

lights of high quality, capability of 

switching at the high frequencies which is 
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undetectable to human eye. Hence have  

high security than RF communication 

schemes. [3]Since light can be used to 

produce data rights higher than 10 megabits 

per second which is faster than our broad 

band connection. VLC system employ 

visible light for communication that occupy 

the Line of sight(LOS). 

 

[1]spectrum ranges from 380 nm to 

750 nm corresponding to a frequency 

spectrum of 430 THz to 790 THz which are 

higher in compression to radio based 

system.[1] Visible light  utilized to transmit 

data which can be utilized to enhanced 

version of WI-FI. Laser used should be 

highly efficient to manage data at high 

frequencies rates. The goal of the project is 

to create a system for transmitting high 

speed data through LASER which can be 

detected by a photo-diode embedded in an 

integrated circuit (IC) due to its impact size 

and high sensitivity.  In the next section, the 

system design and the experiment setup is 

been described.  

2. Proposed system: 

This proposes a Li-IF based system 

to transfer data from one device to another 

device using visible light spectrum. The 

proposed system consists of Li-IF 

transmitter and receiver circuits with 

LASERS, photo-detector, battery, 

connecting wires and USB or COMM 

port.[3] Hence,the sending device will select 

some data to the transmitter circuit by the 

sender‟s device. The LASER‟S in 

transmitting circuit will transmit this data 

and the photo detector of the receiver circuit 

will receive this data from the light  source 

and will send it to the receiving units of  the 

devices which in interpret and obtain the 

final data that was send by the sender.[4]In 

this pro-type the audio is also send by the 

transmitter by using microphone and 

received by the audio speaker which 

equipped in receiver section. So that visible 

light can also be used audio purpose instead 

of using text transmission. So this proposed 

system will converges, the transmission of 

both text and audio  which are provided in 

the system design. 

BLOCK DIAGRAM :  

Fig2.1:Block diagram. 

3.SYSTEM DESIGN: 

The experimental set up and 

practical block diagram of VLC 

communication has been designed .[4] In the 

present prototype, an optical which a 

photodiode of dimensions and responsively 

of 0.45 A/W is used. Photo diode generates 

a voltage according to the intensity of light 

fallen on the photo diode. Hence Photo 

diodes are widely used to generate electric 

solar power and now it can be utilized for 

data communication also. 

[1]In the developed system, a digital 

square waveform is been transmitted with 

the help of LASER and received by the 

optical receiver. The transmitted signal is 

received at  the receiver is obtain with some 

noise which further may be passed through a 

filter to get the accurate signal. 
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VLC can be used both for data 

transmission and illumination. It uses visible 

light spectrum range from 380nm to 780nm. 

Since, Air is used as a transmission medium. 

[1]It has many advantages in compression of 

the present RF communication system like 

high band width, low power consumption, 

can use existing infrastructure, high security 

and many others. 

3.1Transmitter: 

LASER:  LIGHT AMPLIFICATION 

BY STIMULATED EMISSION OF 

RADIATION. 

[5]While LASER, will emits the 

light as a result of striking the atoms and 

complex them to release the similar photon. 

The light emitted by the LASER consist of 

various colors. while the layout beam 

produced by the LASER consist of a single 

color. 

1.LIGHT SOURCE: 

The most important requirement that 

a light has to the meet in order to serve 

communication purposes is the ability to be 

switched on and off repeatedly in very short 

intervals. Hence  LED and LASER 

illumination exist everywhere, it is expected 

that the LED illumination device will act as 

a lighting device and a communication 

transmitter simultaneously everywhere in a 

near future. 

Typically, red, green, and blue 

LASER‟s will emit a bond of spectrum, 

depending on the material system. The white 

LASER‟s drawn much attention for the 

illumination devices. Comparing the 

LASER illumination has many advantages 

such as best utilization, high efficiency, 

environment –friendly manufacturing, 

design flexibility, long life-time, and better 

spectrum performance. 

Laser works on the principal of 

stimulated emission and LED works on the 

principle of Electro-luminance. While laser 

emits light as a result of striking the atoms 

and complex them to release the similar 

photon. 

3.2 Receiver: 

[1]Optical received used, is 

manufactured by Texas Instruments and 

Receiver can be different types like optical 

receiver IC, photo diode, solar panel etc 

depending on the type of use. 

Due to above stated and many other 

advantages we can employ this system at 

many places to transmit and receive data 

which is also cheaper and durable  than the 

existing RF technology. The receiver 

consists of an optical receiver which senses 

the transmitted signal and further we can use 

a filter to the unwanted noises.  

 EXPRIMENTAL SETUP OF 

WIRELESS DATA TRANSMISSION:  

 

Fig3.1:Text data transmission. 
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Fig3.2:Audio data transmission.  

      

      

      

      

4.SOFTWARE DETAILS: 

[5]Optical receiver that is mentioned 

the highly sensitive receiver and has a less 

effect of ambient light and noise source. The 

data reading module, data interpretation 

module and data display (GUI) are 

implemented in this software module. 

The software that performs the task 

of selection of data to be sent, reading the 

data to be sent the data conversion at the 

sender‟s side.[6] First, the user selects the 

COMM port to which the circuit is 

connected and the other required settings for 

communication. [7]Then the user interface 

appears which allows  to communicate with 

the receiver and send text, audio. The data to 

be send is sent is selected by the user and the 

software reads this data. Then, this data is to 

be converted into byte format so that it can 

be send to the transmitter circuit. 

[3]The Encryption can also be 

performed on this recited data. Finally, this 

data is send in the form of light through 

LASER. At the receiver side, the receiver 

circuit captures the light signals, converts 

them into bit sequence and sends this bytes 

of data to the software. This plain of text is 

the received data. The received data is then 

displayed on the receiver‟s device as 

output.Fig3.2 shows the transmitted data and 

received data, this verifies that the optical 

data can be transferred via LASER 

efficiently at a medium distance with line of 

sight (LOS)     

5.APPLICATION: 

 Intelligent street light system. 

 Special road system to pass priority 

vehicles fatly. 

 Providing data in flight 

 Industrial and school/college. 

 Household application and many 

other can achieved using VLC. 

6.ADVANTAGES: 

[3]LI-FI works on visible light 

technology. Since homes and offices have 

already have light bulbs for lighting 

proposes, the same source of light can be 

used to transmit data. [1]Hence, it is very 

efficient in term of costs as well as energy, 

light must be ON to transmit data, so when 

there is no need for light, it can be reduced 

to a point where it appears OFF to human 

eye, but is actually still on and working.  

 Visible light‟s large frequency 

spectrum bandwidth   

 There is no EMI.  

 Visible light communication requires 

much less power compared to RF 

communication  
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 Visible light cannot penetrate 

through the walls, so Indoor Visible 

light communication is 

comparatively secure. 

 Visible light usually poses no health 

hazards to human body and eyes  

 

7.CONCLUSION: 

[3]In this paper, a real time audio 

broadcast prototype off the self LASER are 

used, it is envisaged that using commercial 

LASER lamps would results in higher 

distance of transmission. It is shown that 

transmission of high quality audio with the 

medium distance can be achieved. 

The improvement can be made by 

using adding focusing lens between the 

transmitter and receiver. In the data 

transmission prototype, the encoding and 

decoding can be used in transmitter and 

receiver part to reduce the error in 

transmission of data. In addition, to the data 

transmission rate could be enhanced by 

using fast switching LASER‟s.[5] The test 

were carried out indoor under ambient light 

conditions .Large coverage of area for 

transmission can be obtained by using 

LASER light. 
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Abstract: 

Data security is a primary concern 

for every communication system.The 

security techniques, today the most wide 

spread,and based on coding 

algorithms.Communication becomes an 

essential tool for any 

business,education,defence services etc.It 

is essential to transfer data safe and secure. 

At present various cryptography 

algorithms have been proposed and 

implemented. Those algorithms are 

classified into symmetric and asymmetric 

algorithms based on number of keys used. 

Even though several algorithms are used 

for data security,they compromise the 

security at the certain period Now the idea 

is to combine the several secure algorithms 

to provide a highly secure environment for 

data transmission.The algorithms that are 

going to be combined are SHA1 hashing 

algorithm and AES symmetric 

cryptographic algorithm.In which SHA1 is 

used for authentication of the trojan 

presence and AES is used for the diagnosis 

.With these two algorithms we ensure the 

security for the mobile communication 

while receiving a call. 

Keywords: Hardware Trojan,AES,SHA-

1,Message digest,cyper text. 

I. Introduction 

As today is the era of wireless 

communication which gives rise to mobile 

communication.Internet and network usage 

are increasing rapidly .Everyday a lot of 

digital data have been exchanging among 

users.Some of the data is sensitive that 

need to be protected from intruders.  

Smartphones are valuable targets 

for hackers – more so than laptops or 

personal computers. This is because they 

can be used as a “pivot point” to attack 

heavily protected environments such as 

banks or critical national infrastructure. 

Hackers can redirect their malicious traffic 

through your phone and store collected 

data on it. This means that all forensics 

traces would point to you as the hacker 

rather than the real culprit. 

Encryption algorithms play vital 

role to protect original data from 

unauthorized access.Since semiconductor 

manufacturing  demands a large capital 

investment,  the role of contract foundries 

has dramatically grown,increasing 

exposure to theft of masks, attacks by 

insertion of malicious circuitry, and 

unauthorized excess fabrication .  

II. Literature Review 

KomalRege et.al [4] proposed a 

hybrid encryption scheme for Bluetooth 

communication security, using AES and 

RSA. The key of 128-bit is encrypted 

using RSA algorithm, similarly the 

message of sender is encrypted using AES 

cipher. Both encrypted AES-key and 

cipher text of message is used to generate a 

complex message, which is transmitted 

over the network. The decryption is 

exactly the reverse process of encryption 

algorithm. Palanisamy et.al [5] proposes a 

hybrid cryptography technique using RSA 
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and AES algorithms. RSA algorithm uses 

a key size of 128-bytes. It uses two pairs of 

keys: public key and private key. One pair 

is used at sender site for 

encryption/decryption and the other one at 

receiver’s site. Ali E. TakiEl_Deen [3] has 

proposed a hybrid encryption algorithm 

using AES and Blowfish. Plaintext of 64-

bit is encrypted using Blowfish algorithm 

generating 64-bit cipher text which is 

again encrypted using same algorithm, 

thus generating a new 64-bit cipher text. 

The two outputs 64+64=128-bit cipher text 

is now given as an input to AES algorithm, 

generating the final 128-bit cipher text. 

Blowfish and AES algorithms make use of 

32-bit and 128-bit key size respectively for 

their rounds. A statistical comparison of 

AES, DES, RSA, and Blowfish algorithms 

has been also provided. RituPahal et.al [6] 

proposes an efficient implementation of 

AES. Instead of conventional 128-bit 

input, 200-bit input is copied into an array 

of 5*5 matrixes. The first nine rounds are 

same consisting of four transformations: 

Substitute Bytes, Shift Rows, Mix 

Columns, and Add Round Key, but in the 

final (10th) round transformation Mix 

Columns is not used. The results of 

proposed scheme are compared with 128-

bit, 192-bit, and 256-bit AES techniques at 

the end. 

III. HTH Attack model 

 A Hardware Trojan Horse (HTH) 

is an intentional hardware alteration of the 

design specification or of the 

corresponding implementation. These 

alterations only affect the circuit’s 

functionality in a few specific 

circumstances and are hidden otherwise. 

HTHs are more difficult to detect, 

diagnose, and mask than design bugs or 

manufacturing faults since they are 

intentionally implanted to be 

unperceivable by the current debugging 

and testing methodologies and tools. The 

vast number of possibilities for 

implementing HTHs further complicates 

their detection. Diagnosis of HTHs can be 

especially intricate since a large number of 

Trojans may be present simultaneously in 

an IC. In addition, HTHs are not 

necessarily present in all ICs coming from 

a design. Since HTHs are embedded 

within the circuit and are active only under 

certain, very rare conditions, detection 

methods must be complex. 

 Here we present specific HTH, in 

an attempt to describe the nature of HTH 

attacks in general. A simple, yet powerful 

HTH attack is presented in Figure 1, which 

shows how ghost circuitry can be activated 

in a cell phone when specific inputs or data 

are detected at specific memory locations. 

The unshaded portion of the circuit 

represents the HTH circuitry when it is 

activated by a HTH caller ID number. 

Upon activation, the attacker bitstream 

(ABS) is activated and the initial cell 

phone design is corrupted. In this example, 

HTHs will either cause the cell phones to 

malfunction or cause confidential 

information to be leaked. Important 

information can be disclosed after 

activation of the HTH. The exploited 

phone can automatically dial a hidden spy 

third party when certain numbers are 

dialed. 

Even though the number and types 

of potential hardware attacks are 

essentially unlimited, we currently classify 

HTH attacks into the seven following 

categories: (i) damage objectives; (ii) 

components and mechanisms of the attack; 

(iii) components of the IC under attack; 

(iv) duration and initiation mechanisms; 

(v) design phase implantation and usage 

phase; (vi) optimization level; and (vii) 

customization level. The HTH attackers 

desiderata may include alteration of the 

computed results, slowing the IC, 

increasing the power consumption, 

releasing confidential data, and facilitating 

sidechannel attacks by making the gates’ 

power consumptions observable at output. 

Attackers can employ various techniques 

including excessive switching, 

interconnect resizing, and substrate noise 
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addition. Components, such as gates, 

clocks, and memory are vulnerable to 

physical attacks. Attacks may be randomly 

or actively initiated, e.g., event triggered.  

IV.  Proposed methodology 

 

 

Fig 1: BLOCK DIAGRAM 

i. Encryption Process 

Mobile number is given as an input 

to both SHA-1 and AES.SHA generates 

the message digest to the dialled mobile 

number and on the other hand AES 

generates the cyper text to the mobile 

number.And these outputs are given to the 

SHA and AES decoders respectively. 

ii. Decryption Process 

At the decryption side 

SHA-1 again generates the 

message digest based on the 

received mobile number ,then  a 

comparision circuit is used at the 

decoderto compare the newly 

generated message digest and the 

received  message digest. 

 If both the message digests are 

same then using the single SHA 

algorithm call gets forwarded to the 

original user. 

 If both the message  digests are not 

same then SHA receives the input 

from AES decoder and call gets 

forwaded.Here AES is used as a 

synchronizing signal. 

SHA-1: 

 Secure Hash Algorithm (SHA-1) is a 

major message digest function developed 

by NSA. SHA-1 processes the data blocks 

of 512-bit and generates a message digest 

of 160-bit.The message digest is produced 

on similar principles used in MD4 and 

MD5, but SHA-1 has more conservative 

design. SHA-1 is used in several widely 

used protocols and security applications 

like TLS, SSL, PGP, SSH, S/MIME, and 

IPSEC. Secure Hash Algorithms comes in 

various flavors like SHA224, SHA256, 

SHA384, and SHA512. 

AES : 

 AES Advanced Encryption Standard 

(AES) is a symmetric-key cryptographic 

technique. Unlike its predecessor DES, the 

structure of AES does not resemble to that 

of Feistel Structure. AES has a fixed block 

size of 128-bit and the key length must be 

128, 192, or 256 bits. A 128-bit key thus 

gives a key space of 2128 keys. Number of 

rounds in AES is determined by the key 

size used in the process. Number of rounds 

will be 10, 12, 14 for key sizes of 128, 

192, 256 bits respectively. First n-1 rounds 

contain four distinct transformations: 

Substitute Bytes, Shift Rows, Mix 

Columns, and Add Round Key. The final 

round contains only three transformations: 

Substitute Bytes, Shift Rows, and Add 

Round Key. AES offers a very high 

security and performance. 

The proposed scheme consists of 

two processes, encryption process and 

decryption process. Both processes make 

use of  AES and SHA1. The reason we 

have selected these particular algorithms is 

discussed as: 

 AES is not only a secure cipher 

but it offers a very high performance and 

makes better use of resources. It is strong 

enough to be certified for use by the US 

government for top secret information 

Encryption Process .. SHA-1 a message 

digest function with a block size of 512- 

bit generates 160-bit message digest.So all 

the essential features of these algorithms 

are made available in our proposed hybrid 

algorithm. Better encryption of AES, along 
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with the digital signature by making use of 

SHA-1 are included in a single hybrid 

system. 

The figure below shows the process of the 

design .Whenever Trojan has been inserted 

with in the circuitary  then it dials to the 

third party ,if not dials to the original 

number.And here we propose the detection 

mechanism through the hybrid algorithm 

techniques(SHA-1 and AES). 

 

Fig 2: Flow chart of the design 

V. Results 

 

 

Fig 3:Output for original input 

 Message digest for the given 

mobile number is as follows: 

“01c6a3a15152ca0230384af5f64b

76735637253f”. 

Sha algorithm majorly has five 

steps and based on the 

input(mobile number) given it 

takes around 80 iterations and 

generates a 160 bit message digest 

value as shown above. 

 
 

              Fig 4: Output for hackedinput 

 

 

 

 This represents the output at the           

decoder(BTS) .Such that in 

presence of malware it receives 

two  different message digests  one 

from the encoder and other from 

the received(hacked)mobile         

number.This case represents 

malware presence and call gets 

disconnected. 

 

 
Fig 5:Output after diagnosis(aes 

decoder output) 

 Whenever the message digests are 

unequal then AES inputs the 

original mobile number to the SHA 

decoder inorder to forward the call 

to the original user. 
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Fig 6:Output after diagnosis(sha 

decoder output) 

 

 In presence of Trojan SHA decoder 

receives the output from the AES 

and forwards call to the original 

user. 

VI. Conclusion 

By making use of this 

hybrid cryptographic algorithms 

based on SHA and AES provides a 

very high security.In case of 

mobile communication by adding 

the extra feature called comparision 

of message digest generated by 

SHA algorithm prevents the mobile 

from malware insertion and thus 

provides high security. And AES 

acts as a synchronizing signal to 

divert the call to the original user 

whenever the malware insertion is 

identified.Thus,the combination of 

these two algorithms(AES and 

SHA)  provides a high security to 

attain communication. 

VII. Future Scope  

A software can be built for 

this purpose consisting many 

algoriyhms and then as soon as it 

receives password and data,it 

computes the algorithms to be used 

and their sequence based on the 

password and apply it to the data 

and during decryption, follow the 

same process and input the 

encrypted text and passwords to 

decrypt.This would improve the 

efficiency of hybrid system greatly. 
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Abstract—: The main aim of this paper is to 

design and simulation of rectangular patch 

antenna arrays with micro strip and coaxial 

feeding techniques and generate resonant 

frequency at 28GHz for future 5G 

applications. Here our objective is to design a 

four element antenna array i.e. 4*1 and 2*2 

array with large bandwidth  i.e. higher than 

1GHz and with maximum radiation gain and 

less return losses. These antenna arrays are 

designed over a Rogers RT/Duroid 5880 

substrate with dielectric constant 2.2, 

thickness of 0.508 and loss  tangent of 

0.0009.The optimum design parameters of 

the antenna arrays are chose to get the 

compact design and also best possible 

characteristics such as large bandwidth ,high 

gain, low return losses. The simulation results 

shows that 2*2 antenna array fed by coaxial 

line is better than 4*1 antenna array fed by 

micro strip line. Gain of 2*2 and 4*1 antenna 

array is 12.56db and 10.81db.bandwidth of 

2*2 and 4*1 antenna array is 0.9GHz and 

1GHz.Return losses of 2*2 and 4*1 antenna 

array is -49.56db and -12.52db. 

Keywords:- patch antenna, micro strip line 

feed, coaxial feed, 5G. 

I. INTRODUCTION  

 The standardization of 5G is being developed 

with a first deployment planned for the 

moment in 2020.4G cannot meet current 

requirements such as congestion or the 

reduction of energy consumption. That is why 

the world is focuses on 5G. 

The 5G which will probably still see a 

large increase in data volumes exchanged 

.And it uses a millimeter bands. Millimeter 

band is a band of spectrum from 26GHz to 

300GHz.It is also known as extremely high 

frequency (EHF) or veryhigh frequency(VHF).It 

is a undeveloped band of spectrum that can 

be used in a broad range of products services 

like high speed, point to point WLANS etc. In 

5G the allocation of data rate is up to 

10Gbps.As it uses low propagation capacity 

with implementation of small cell radio 

transmitter. It is used to identify several 

trends of 5G specifications. 

The improvement of data speed and 

also latency can be increased by using 5G.The 

specifications of 5G should have to work in 

real time such as autonomous vehicles, 

remote surgery and IoT applications like 

MIMO structures, smart cities, smart grids, 

telemedicine and machine to machine 

communication. 
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Now-a-days the wireless technology is 

rapidly expanding due to the number of users 

increased in terms of internet usage. Modern 

wireless communication system should 

require low profile, high gain and simple 

structure antennas. Normally the micro strip 

patch antenna can combined all  these 

requirements to the simplicity and 

compatibility with PCB technology .The 

specification of micro strip patch antenna are 

the multiband properties. 

The antenna achieves nearly omni 

directional pattern. It has numerous 

advantages for these reasons many students 

have been made to improve the performance 

of antenna patch. By using multiple number of 

slots in ground plane has enhanced the 

bandwidth. another way to improve the 

bandwidth efficiency of patch antenna is to 

reduce the dielectric constant of the 

substrate. The return losses can be reduced 

by decreasing the thickness of the substrate.  

II. PATCH  ANTENNA THEORY AND DESIGN: 

Here we design microstrip patch antenna fed 

by microstrip line feed and co-axial feed.fig1 

shows basic structure of microstrip patch 

antenna.In this radiating patch,dielectric 

substrate and ground plane are present. 

 

              Fig:1 Rectangular patch antenna 

DESIGNING EQUATIONS: 
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         𝐿𝑠𝑢𝑏 = 6ℎ + 𝐿   

        𝑊𝑠𝑢𝑏 = 6ℎ + 𝑊 

Where W is the width of the antenna and 

L is the length of the antenna 

𝑓0 is the resonant frequency of the antenna 

𝜀𝑟  is the dielectric constant of the substrate 

𝜀𝑒𝑓𝑓  is the effective dielectric constant .We 

must be calculated effective dielectric 

constant because the radiation done through 

the air and dielectric substrate. The dielectric 

constant of the air and substrate are different 

Where ‘h’ is the substrate thickness. 

𝐿𝑒𝑓𝑓  is the effective length of the patch..We 

must calculate effective length because the 

radiation done through the width of the 

patch.So, the length of the patch changes. 

where 𝐿𝑠𝑢𝑏  is the length of the substrate. 

𝑊𝑠𝑢𝑏  is the width of the substrste. 

III.DESIGN OF ANTENNA: 
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In the designing of antenna we use Rogers 

RT/Duroid  5880 as substrate with a dielectric 

constant  2.2 and a loss of tangent 0.0009.This 

substrate has low dielectrictic  loss 

tangent.Due tothis we can enhance the 

antenna gain and maximum radiation can be 

improved. 

TABLE 1: THEORITICAL  DIMENSIONS OF  

RECTANGULAR PATCH ANTENNA. 

parameter value 

h(mm) 0.508 

W(mm) 4.23 

L(mm) 3.28 

∆𝐿 0.26 

𝜀𝑒𝑓𝑓  1.98 

𝐿𝑠𝑢𝑏  6.3 

𝑊𝑠𝑢𝑏  7.28 

 

 In the microstrip line feed to achieve 50  

impedance,we should calculate 𝑊𝑓(line 

width).This parameter depends on the 

thickness  of the substrate,whereas in the co-

axial feed  we should calculate inner 

conductor radius(𝑟𝑖𝑛 ) and outer the  

conductor radius(𝑟𝑜𝑢𝑡 ) to achieve the 

characteristic impedance  50Ὠ. 

TABLE 2:FEEDING PARAMETERS: 

parameter h(mm) 𝑟𝑖𝑛  (𝑟𝑜𝑢𝑡  𝑊𝑓  

value 0.508 0.51 1.173 1.62 

 

III.SIMULATION RESULTS: 

 Here we will show the simulation results of 

different rectangular patch antennas by using 

different feeding techniques using ANSYS 

HFSS CAD tool(High Frequency 

Electromagnetic Field Simulation). 

A)SINGLE PATCH ANTENNA: The dimensions 

of  the single rectangular patch antenna  were 

optimised  for the co-axial feed  and 

microstrip feed  to obtain the resonant  

frequency 28GHZ.When thickness(h) of the 

substrate  is increased  then the  the band 

width of the antenna  is improved.Here our 

main aim is to obtain return losses lower than 

-20db. 

 

FIG 2:Geometry of rectangular patch antenna 

with co-axial feed. 

 

For a rectangular patch antenna with 

microstrip line feed  ,the gap parameter  y1 

was adjusted to obtain minimum return losses 

at the resonant  frequency 28GHZ.For 

achieving minimum return losses we choose 

the length of the patch L=3.52mm and 

y1(gap)=1.1mm. 
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FIG3:Geometry of rectangular patch antenna 

with microstrip line feed. 

The simulated return losses for the patch 

antenna with microstrip line feed is shown in 

the fig4. 

 

 

FIG 4:Simulated resurn losses(S11) of 

rectangular patch antenna with microstrip 

feed. 

 

FIG 5:Simulated gain 3D plot of rectangular 

patch antenna with microstrip line feed. 

B)Rectangular patch array antenna: 

By using single antenna we cannot achieve 

high gain.So by using  multiple antennas we 

can achieve high gain and bandwidth and also 

we can achieve minimum return losses. 

1)Two-element antenna array design: 

Here up to now we have designed the single 

patch antenna.So it doesnot exceed more 

than 7db.For the system of 5g, 7db gain is 

very small value.For this reason we should 

extend  the single antenna as an array 

antenna.For the design of array antenna we 

should use the configuration  of T-junction. 

The T-junction means the junction which is in 

T-shaped that in a particular slot at which on 

eslot joins another at right angles without 

crossing it.By using this configuration we can 

design a 2 element  antenna  array with 

different calculation methods and we can 

increase a 3% of gain rather than  the single 

antenna and also it allows good impedance  

matching over a frequency band.                         

FIG 6:T-Junction configuration: 

             Zo 

 

 

             

Λg/4 

                                                     Z1=Zo/√2 

 

 

                 FIG 6:T-Junction configuration. 

For designing two element antenna array,the 

spacing between the antennas with a distance 

of 7.4mm.The distance d was reduced to 
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achieve the maximum gain.The simulated 

gain,return losses,gain 2D pattern,fed by 

microstrip line feed were shown in the below 

figure. 

FIG 7:Geometry of the 2*1 rectangular patch 

array antenna. 

 

 

FIG 8:Simulated 3D gain plot of 2*1 patch 

array antenna. 

When the number of antenna elements is 

doubled then the gain is increased by 3db.The 

gain of two elements  is equal to 9.94db. 

 

FIG 9:Simulated return losses for the 2*1 

patch  array antenna . 

2)4*1 antenna array with microstrip line feed: 

The radiating elements are mounted on the 

surface of the substrate material with a 

thickness of 0.508mm and a relative 

permitivity of 2.22.We should consider the 

spacing between the elements of the 

array,because  it directly effects the gain and 

radiation pattern of the antenna.We can 

achieve the maximum gain when the spacing 

is  between  0.4𝜆o and 0.9 𝜆o.If the two 

elements are near to each other,coupling 

phenomena reduces the gain value and when 

they are too far apart,side lobes formed and 

automatically the gain parameter is  reduced.   

 

FIG 10:Geometry of the 4*1 rectangular patch 

array antenna. 

 

FIG 11: Simulted 3D gain plot of 4*1 

rectangular patch array antenna. 

 

FIG 12: Simulated return losses of 4*1 

rectangular patch array antenna. 
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FIG 13:Simulated VSWR of 4*1 rectangular 

patch array antenna. 

3)2*2  antenna array with co-axial feed: 

The design of 2*2 rectangular patch array 

antenna is shown in the fig14.The radiated 

element are feeding with microstrip line and 

the antenna array is feeding with co-axial 

line.The gap between the radiating elements 

are 7mm and 7.2mm. 

 

 

FIG 14: Geometry of 2*2 rectangular patch 

array antenna fed by coax. 

 

FIG 15: Simulated gain 3D plot of 2*2 

rectangular patch array antenna fed by coax 

 

FIG 16: Simulated return losses of 2*2  

rectangular patch array antenna fed by coax 

 

FIG 17: Simulated VSWR OF 2*2  rectangular 

patch array antenna fed by coax. 

When we compare among the 3 structures we 

conclude that  the gain is given by 2*2 

rectangular patch array 

antenna(gain=12.56db)compared with the 

gain of 2*1 and 4*1 rectangular patch array 

antenna which is equal to 9.94db and 

10.81db.By  comparing 3 structures of 

antenna array we noticed that the bandwidth 

is given by 4*1  rectangular patch array 

antenna(bandwidth=1GHZ) more efficient 

than the bandwidth of 2*1,2*2 rectangular 

patch array antenna. 

TABLE  III. 1*1,2*1,2*2 and 4*1 patch antenna 

array dimensions. 

Paramet
er 

Single 
patch 
anten

na 

2*1 
patch 
array 
anten

na 

4*1 
patch 
array 
anten

na 

2*2 
patch 
array 
anten

na 

h(mm) 0.508 0.508 0.508 0.508 

W(mm) 4.23 3.7 4.23 3.92 

L(mm) 3.28 3.4 3.28 3.26 

𝐿𝑠𝑢𝑏 (m
m) 

6.3 14 21.6 22.8 

𝑊𝑠𝑢𝑏 (m
m) 

7.28 10 31.6 19.2 
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d(mm) - 7.4 7.4 - 

d 2(mm) - - 5.5 - 

d’(mm) - - - 7 

d 1(mm) - - - 7.2 

 

TABLE IV:Comparision between 1*1,2*1,4*1 

and 2*2 rectangular patch array antenna 

simulation performances. 

Param
eter 

1*1 
rectan
gular 
patch 
array 

antenn
a 

2*1 
rectan
gular 
patch 
array 

antenn
a 

4*1 
rectan
gular 
patch 
array 

antenn
a 

2*2 
rectan
gular 
patch 
array 

antenn
a 

Minim
um 

return 
losses(

db) 

-20.19 -18.32 -12.52 -49.56 

Gain(d
b) 

7.07 9.94 10.81 12.56 

VSWR 1.2 1.25 3 1.03 

 

By observing the above results we conclude 

that 2*2 rectangular patch array antenna with 

co-axial feed  is better than the 4*1 

rectangular patch array antenna with 

microstrip line feed in terms of return  

losses,gain and VSWR. 

FABRICATED 4*1  RECTANGULAR PATCH 

ARRAY ANTENNA: 

 

 

FIG 17: Fabricated 4*1 rectangular patch array 

antenna. 

III. CONCLUSION: 

 

The design of 2*1 and 4*1 rectangular patch 

array antenna fed by micro strip line and 

coaxial feed were successfully designed and 

analyzed by using HFSS .The performance 

parameters for the 4*1 rectangular patch 

array antenna were optimized with return loss 

-12.52,gain 10.81db,bandwidth 1 GHz. For 2*2 

rectangular patch array antenna return losses 

-49.56db ,gain 12.56 db and bandwidth 

0.9GHz. 

In the further work, antenna array of n 

elements and reconfigurable antenna for the 

control of the radiation pattern by using the 

technique of hybrid beam forming will be 

investigated. 
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Abstract— In this paper we are discussing about 

implementation of FMCW Radar .The entire system is 

designed using MATLAB software with version 2016a. The 

FMCW Radar has several benefits and advantages over the 

continuous wave radar. Now a day’s FMCW Radar plays an 

important role. It is Radar which radiates continuous 

transmission power like continuous wave radar. This is an 

advanced version of CW radar where the delay is taken into 

consideration. If the delay is more the target is farer, if the 

delay is less the target is nearer to the radar. The difference 

between transmitted signal and the received signal is called 

beat note.This radar differs from pulsed radar which emits 

an RF signal that is usually swept linearly in frequency. In 

this project we are measuring the range between target and 

radar system, phase error correction, Doppler frequency 

range, and we are also designed Patch antenna array for 

FMCW radar applications. 

Keywords: FMCW Radar, CW Radar, Phase error 

correction, Doppler frequency range, Patch array antenna 
for FMCW radar, directivity 

 

I.INTRODUCTION 

Radar is an instrument that radiates 

electromagnetic wave in the space, which detects and 

locates of objects. Today, it is widely used for velocity 

estimation, imaging, and many other functions. The 

principle of radar operates likes to sound wave reflection. 

If any wave sound incident on the object (target) (like 

rocky canyon and cave), it will be reflected and heard, this 

sound wave reflecting is called echo. If sound speed is 

known, we can estimate the distance and direction of the 

objects. Radar systems are composed of a transmitter that 

radiates electromagnetic waves of a particular waveform 

and a receiver that detects the echo returned from the 

target. Only a small portion of the transmitted energy is 

re-radiated back to the radar. These echoes will processed 

by the radar receiver to extract target information such as 

(range, speed, direction, position and others).  

The range to the target is evaluated from the 

travelling time of the wave. The direction of the target is 

determined by the arrival angle of the echoed wave. The 

relative velocity of the target is determined from the 

Doppler shift of the returned signal. Radar can be 

classified in terms of ground based, air borne and ship 

based radar systems .Also can be classified into numerous 

categories based on the specific radar characteristics, such 

as the frequency band, antenna type, and waveforms 

utilized, also classified by the types of waveforms or 

operating frequency. The goal of this paper includes a 

discussion of several forms of the radar equations, and one 

of the equations of radar theory is the radar range 

equation, including those most often used in predicting 

radar performance.  In this paper, we use MATLAB 

simulation program to representing the radar range 

equation, and how to model a 77 GHz 2x4 antenna array 

for FMCW applications. The presence of antennas and 

antenna arrays in and around vehicles has become a 

commonplace with the introduction of wireless collision 

detection, collision avoidance, and lane departure warning 

systems. The two frequency bands considered for such 

systems are centered around 24 GHz and 77 GHz, 

respectively. In this paper, we will investigate the micro 

strip patch antenna as a phased array radiator. The di-

electric substrate is air. 

II. Existed Method 

Continuous-wave radar is a type of radar system 
where known stable frequency continuous wave radio 

energy is transmitted and then received from any 

reflecting objects. Continuous-wave (CW) radar 

uses Doppler, which renders the radar immune to 

interference from large stationary objects and slow 

moving clutter. CW radar can still provide ranging 

information. We have to use a frequency modulation on 

the CW signal, typically a linear FM. Then when we mix 

the returned signal with a reference signal, the difference 

in signals will tell us where in the linear sweep we are and 

we can use that to infer time which equates to radar 
distance. However, the primary drawback of CW is 

power. If we say we have a 10 kW transmitter, and you 

have CW radar, then that means that you are transmitting 

10 kW continuously.  

III. Proposed method 

FMCW Radar has traditionally been used in 
short range applications. Conventional FMCW radar 

requires the use of expensive microwave mixers and low 

noise amplifiers. A uniquely inexpensive solution was 

created, using inexpensive Gunn oscillator based 

microwave transceiver modules that consist of 3 diodes 

mailto:1roopakrishnassp@gmail.com
mailto:3sravaniloya77@gmail.com
https://en.wikipedia.org/wiki/Radar
https://en.wikipedia.org/wiki/Continuous_wave
https://en.wikipedia.org/wiki/Radio
https://en.wikipedia.org/wiki/Doppler_radar
https://en.wikipedia.org/wiki/Clutter_(radar)
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inside of a resonant cavity. However these transceiver 

modules have stability problems which cause them to be 

unsuitable for use in precise FMCW radar applications, 

when just one module is used. In order to overcome this 

problem, a unique radar solution was developed which 

uses a combination of 2 transceiver modules to create a 

precise FMCW radar system. This unique solution to 

FMCW radar power is proven to be capable of 
determining range target, and creating Synthetic Aperture 

Radar images, FMCW Gunn Oscillator, SAR, Linear 

SAR, Radar Imaging, and Measurement Systems FMCW 

radar has been around for ages. In this paper, a novel 

method to FMCW radar design is explored. In this paper a 

brief explanation of FMCW will be presented.  FMCW 

radar was first widely used in radio altimeters, starting in 

the mid 1930’s. FMCW has a number of design 

advantages, including a high average power and short 

range capabilities. FMCW is unique in its ability to range 

targets extremely close to the radar transmit and receive 
antennas. The major disadvantage It makes a contribution 

towards the understanding of these spurioussignals by 

analyzing and simulating the effects of digital phase errors 

on the beat spectrum of a FCMW-Doppler radar 

employing a direct digital chirp synthesizer.  

 

IV.BLOCK DIAGRAM 

 

 

 

Fig.1.FMCW Radar 

Principle of measurement : 

Characteristics of FMCW radar are:  

  The distance measurement is accomplished by 

comparing the frequency of the received signal to a 

reference (usually directly the transmission signal).  The 

duration of the transmitted waveform T is substantially 

greater than the required receiving time for the installed 
distance measuring range. If the change in frequency is 

linear over a wide range, then the radar range can be 

determined by a simple frequency comparison. The 

frequency difference is proportional to the distance R. 

Since only the absolute amount of the difference 

frequency can be measured (negative numbers for 

frequency doesn't exist), the results are at a linearly 

increasing frequency equal to a frequency decreasing (in a 

static scenario: without Doppler effects). If the reflecting 

object has a radial speed with respect to the receiving 

antenna, then the echo signal gets a Doppler frequency  

(caused by the speed) measurement is performed with a 

sawtooth then the received echo signal is moved not only 

by the run time to the right, but also by the Doppler 

frequency down. 

V.Theoretical Minimum Detection Range and 

Maximum SNR 

The radar range equation is not derived from first 

princ ple, but it has been developed from several steps. 
The total peak power (watts) developed by the radar 

transmitter(Pt) is applied to the antenna system. Consider 

the antenna had an isotropic or omnidirectional radiation 

pattern (one that radiates energy equally in directions), the 

power density ( P0) (Watt per square meter) at a 

distance(R)(meter) from the radiating antenna would be 

the total power divided by the surface area of a sphere of 

radiuds(R).  

 
The power density at range( R ) away from the radar: 

 

Where (Pt) is the peak transmitted power and (4ΠR2) is 

area of sphere of radius (R). Radar system uses a 

directional antenna pattern in order to concentrate the 

power density in a certain direction, which is usually 

characterized by the gain (G) and the antenna effective 

aperture (Ae ) they are related by: 

 

 
 

The antenna gain (G) is directly proportional to aperture, 

and the dimensions of an antenna depend on the gain (G) 

and wavelength (λ) . The higher the frequency, the smaller 

the antenna, or the higher is its gain by equal dimensions. 

 The relationship between the effective of antenna 

aperture ( Ae) and the physical aperture (A) is  
 

 
  

ρ is indicated to aperture efficiency, when ρ=1  gain in 

transmitting is equal to receipting. When using a directive 
antenna of gain (G), then the power density is given by 
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When the incident transmitted signal collide on the target, 

the signal will induce time varying currents on the target 

so that the target now becomes a source of radio waves, 

part of which will propagate return at the radar, the power 

reflected by the target toward the radar (Pr) is defined as 

the (RCS), which is symbolized (σ) of the target, and is 

given by  

 
 

By substituting above equation, we get 
 

 
When the signal reflected from the target toward the radar 

systems over a distance(R), the power density (PDr) return 

at the radar is: 

 
 

By substituting above equation, we get 

 

 

 
The total power received (S) by antenna receiving of 

effective area of (Ae) from a target at range(R): 

 

S= PDr×Ae 

 

From above equations, we get 

 

 

The received power (s), can be written in terms of signal-

to-noise ratio (SNR), and thermal noise power (BFkT0) 

where (k) is Boltzmann’s constant and is equal to1.38 × 

1023, (T0) is the noise temperature of the radar, (B) is the 

noise bandwidth of the radar receiver, and noise figure (F) 

 

 
From the above equations, we get 

 
Or, equivalently  

 

 
 

Where, (Smin) SNR is the minimum detectable 

SNR of the system. It is an important relationship for 

radar designers. If greater detection range is desired, then 

significant improvements to antenna gain or transmitted 

power must be realized, and the other parameters are often 

fixed. 

 

Doppler range: 
The radar measures not only the difference frequency to 

the current frequency (caused by the runtime), but 

additional a Doppler frequency (caused by the speed). The 

radar then measures depending on the movement direction 

and the direction of the linear modulation only the sum or 

the difference between the difference frequencies as the 

carrier of the distance information, and of the Doppler 

frequency as a carrier of the velocity information. If the 

measurement is made during a falling edge of a saw tooth, 
then the Doppler frequency is subtracted of by the runtime 

frequency change. If the reflecting object is moving away 

from the radar, then the frequency of the echo signal is 

reduced by the Doppler frequency additionally. 

 

 
 

Fig2: Doppler range 

 

Design Realistic Patch Antenna: 

The Antenna Toolbox has several antenna elements that 

could provide hemispherical coverage and resembles a 

pattern of cosine shape. Choose a patch antenna element 

with typical radiator dimensions. The patch length is 

approximately half-wavelength at 77 GHz and the width is 

1.5 times the length to improving the bandwidth. The 

ground plane is  on each side and the feed offset from 

centre in the direction of the patch length is about a 

quarter of the length. 
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Fig4:3D pattern of patch antenna 

 

 

 

Fig5: Impedance behaviour 

  

According to the figure, the patch antenna has its first 
resonance (parallel resonance) at 74 GHz. It is a common 
practice to shift this resonance to 77 GHz by scaling the 
length of the patch. 

Create Array from Isolated Radiators and Plot 
Pattern: 

 

Next, creates a uniform rectangular array (URA) with 

the patch antenna. The spacing is chosen to be , 
where  is the wavelength at the upper frequency of the 

band (77.6 GHz) 

The following figure shows the pattern of the resulting 
patch antenna array. The pattern is computed using a 5 
degree separation in both azimuth and elevation. 

         

  

Fig6:azimuth angle 

        

Fig7: Elevation angle 
 

   The figures show that both arrays have similar 

pattern behavior around the main beam in the elevation 

plane (azimuth = 0 deg). The patch-element array has a 
significant backlobe as compared to the cosine-element 

array. 

 
 

Fig8: Frequency Plot 

 

V.RESULTS AND DISCUSSION 

 

One of the main advantages of FMCW radars is 
their "homodyne" architecture and discussed Doppler 

radar, phase error correction. Hence, the design of antenna 
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array for FMCW radar with an ideal cosine antenna and 

then uses a patch antenna to form the real array. It 

compares the patterns from the two arrays to show the 

design tradeoff. From the comparison, it can be seen that 

using the isolated patch element is a useful first step in 

understanding the effect that a realistic antenna element 

would have on the array pattern. 

 

REFERENCES 

 
[1] Adamski, M. E., K. S. Kulpa, et al. (2000). Effects of 

Transmitter Phase Noise on Signal Processing in 
FMCW Radar. Proc. International Conf. on 
Microwaves, Radar & Wireless Communications 
MIKON2000, Wroclaw, Poland. 

[2]    Adler, E. D., E. A. Viveiros, et al. (1995). Direct 
digital synthesis applications for radar development. 
Radar Conference, 1995, Record of the IEEE 1995 
International.   

[3] Beasley, P. D. L. (2006). The Influence of 
Transmitter Phase Noise on FMCW Radar 
Performance. Microwave Conference, 2006. 36th 
European. 

[4] Boashash, B. (1992). "Estimating and interpreting the 
instantaneous frequency of a signal. I. 
Fundamentals." Proceedings of the IEEE 80(4): 520-
538.    

[5] ymans, A. J., Lait, J. (1960). "Analysis of a 
frequency-modulated continuous-wave ranging 
system." Proc. Inst. Elect. Eng. 107B: 365-372.    

 

 



 
 

120 

 

Design and Implementation of Circularly 
 

Polarized Dielectric Resonator Antenna 

 
Bujjibabu Nannepaga1 M.Tech  

Assistant professor  
ECE Department  

ALIET, VIJAYAWADA 
bujji.469@gmail.com 

                  Rajesh Gundapu2 (B.Tech)     Siva Kumar Yallanti3 (B.Tech) Raja Dinesh Reddy Badri4 (B.Tech) 

       Student     Student Student 

       ECE Department     ECE Department ECE Department 

       ALIET, VIJAYAWADA     ALIET, VIJAYAWADA ALIET, VIJAYAWADA 
gundapu.rajesh1998@gmail.com                 yallankisivakumar78@gmail.com               badridinesh1997@gmail.com 

 
 

Abstract - A cross-slot-coupled wide band dual band 

circularly polarized rectangular dielectric resonator 

antenna (DRA) is investigated. It makes use of the dominant 

and higher order modes of a rectangular DRA. The DRA 

has a square cross section.  It is excited by a single micro 

strip-feed rectangular slot feed. To generate the circularly 

polarized fields, two corners of the DRA are turn around for 

45
0
 in dominant and degenerate modes. In this paper we 

have to be measured the Gain, reflection coefficient, axial 

ratio, 3D polar plot, and radiation patterns are investigated 

by using ANSYS HFSS Version15.0. The simulation results 

are to be compared with the characterization results by 

using Network analyzer. Measurements were applied to 

verify the simulations and affordable agreement between the 

measured and simulated results is ascertained. 

Index Terms - Dielectric Resonator Antenna, Dominant 

mode, cross-slot, characterization, Network analyzer 

I.INTRODUCTION 

The last few decades have witness that a considerable 

growth in wireless communication systems, with a particular 

attention being given to high frequency ranges such as X-

band and mm-wave bands. Based on the attractive radiation 

characteristics such as high radiation efficiencies and gain, 

DRA‟s are more favorable for microwave frequency 

applications[1-5]. Along with DRA excitation at high 

frequencies can be achieved by a slot aperture coupling that 

has been demonstrated experimentally for the first time. In 

order to maintain the practical antenna dimensions and 
increasing the gain higher order mode DRA‟s needed to be 

considered at higher frequencies. The earlier mainly focus on 

linearly polarized radiation. The circularly polarized resonator 

antennas are less influenced by atmosphere conditions and 

insensitive to the transmitter and receiver orientations[6-7]. 

So the single feed circularly polarized DRA‟s that are operate 

at lower order modes with novel approaches such as 

employing a rotated-slot fed DRA[7]. 

The communication research centre is pursuing a program to 

investigate the capabilities of the DRA Technology as an 

alternative to conventional antenna. Initial work focused on 

characterizing the basic properties of DRA‟s for a variety of 

simple shapes and feed configurations to illustrate the 

potential advantages offered by DRA‟s. Recently the analysis 

has advanced with the event of the novel DRA elements. 

These DRAs were designed significantly enhance the certain 

parameters such as gain, return loss, VSWR, reflection 

coefficient, to develop active DRAs using ferrite materials, or 

to produce compact or low profile antennas. Several linear 

and planar arrays have been designed and fabricated, with 

emphasis placed on practical implementations to demonstrate 

the feasibility of DRAs in an array environment of novel 

DRA. 

The research at communication research Centre on the DRA 

has been divided into two categories: novel DRA elements 

and array configurations. The research on novel DRA s 

includes developments in the area of bandwidth improvement 

.size reduction, circular polarization, high gain and active 

antennas[8-11]. The figure below shows that the various types 

of the dielectric Resonator antennas are available for us and 

they are to be shown below. 

Various antenna technologies are currently being used for 

wireless communication applications, covering various 

frequencies from L-Band to Ka-Band. The figure below 

shows that the various types of Dielectric Resonator Antennas 

are used for Patch and the DRA materials. All these are made 
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with different shapes and different materials[12-14]. Mostly 

the Substrate used here is the FR4 and Having the Dielectric 

constant of 4.4, and the loss tangent of less than 0.002. 

 

 

Fig 1.Different Types of DRA‟s 

 

One of the attractive features of the dielectric resonator 

antenna is that it can assume no. of shapes. Moreover the 

mode of the mode of the operation and performance of a 

DRA can be varied by selecting a DR with desired structure. 

Hence a number of DRA geometries have already been tried 

experimentally[15-16]. The first systematic, theoretical, and 

experimental study was made on cylindrical disk DRA 

geometry. Later geometries such as split cylinder, sectored 

cylinder, cylindrical rings, metalized DRAs, triangular, 

rectangular, no touched rectangular DRA, chamfered DRA, 

conical, elliptical, spherical, hemispherical, spherical cap, 

tetrahedral, perforated DRA, stepped DRAs, and hybrid 

DRAs, have been reported. It was found that DRAs operating 

at their fundamental modes radiate like an electric or 

magnetic dipole, which depends on the mode of excitation 

and geometry of the bulk dielectric material. Geometries like 

conical, stair, stacked triangular etc emerged for dual band or 

wideband applications while those like cross, elliptical, 

hexagonal, cylindrical-comb etc emerged for circular 

polarization applications. Figure 1 shows the DR geometries, 

explained so far[17-20]. Though several geometries have 

been introduced, the most studied and common structures are 

still the cylindrical and rectangular DRAs because of the 

simplicity in their design, fabrication, and analysis. The above 

figure shows that the top view of the dielectric resonator 

antennas, all these are used for different applications. Based 

on the application Different types of the shapes are to be 

used.  

II. DRA FEATURES 

DRAs offer several attractive features including: 
 

✓ High radiation efficiency due to absence of conductor 

or surface wave losses. 

✓ Wide control over size and Bandwidth.  

✓ Design flexibility, by using various shapes of 

Resonators (rectangular, cylindrical, spherical, hemi 

spherical).  

✓     Ability to integrate with various existing 

technologies by using any one of the several feeding 

mechanisms (co-axial, micro strip line, slots, co-

planar, aperture coupling).  

✓ Radiation of broadside or conical shaped patterns for 

different coverage requirements.  

✓ Less susceptible to tolerance errors than the antenna‟s 

operate at higher frequencies. 

✓ Basically DRA is an electronic component that 

exhibits „resonance‟ for a wide range of frequencies, 

generally in the microwave band. 

✓ Basically DRA is an electronic component that 

exhibits „resonance‟ for a wide range of frequencies, 

generally in the microwave band.  
These features make the DRAs very versatile elements, 

adaptable to numerous wireless communication applications 

by appropriate choice of the design parameters. 

 

 

 

III. ANTENNA CONFIGURATION 
 
 
 
 

The figure below shows that Design configuration of the 

Dielectric Resonator Antenna design configuration. Here the 

Basic materials are used as Substrate, Ground plane, Patch, 

Radiation Box, Dielectric Resonators are to be used. 
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Fig 2.Configuration of the Micro strip line feed DRA 

 

Here the Geometry of the antenna are mainly Based on 

the operating frequencies or length and width of the patch of 

the antenna. 

From the above diagram L is the length of the patch and 

La and Wa are the Length and Width of the cross slot of the 

patch. „a‟ is the length of the DRA, „b‟ is the width of the 

DRA, „d‟ is the Height of the DRA. This is the   Basic 

configuration of the Dielectric Resonator Antenna. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.Top view of the feed network 

 

The figure is shows that the proposed DRA configuration and 

feed network, where cross slot has been employed to excite 

the antenna. The DRA has been fabricated by using FR4-

Epoxy with a dielectric constant of 4.4 and loss tangent of 

0.02.two configurations have been considered that utilize the 

same DRA element with and without a dielectric coat. The 

DRA dimensions have been chosen as l1=18mm and 

w1=2mm.Further another one is chosen as l2=30mm and 

w2=2mm.    

         A 50Ω micro strip-feed line has been etched on a FR4-

Epoxy substrate with a dielectric constant of 4.4. The 

respective length, width and thickness of the substrate are 

100mm, 100mm and 5mm.Futher in order to excite the DRA 

two slots have been itched on the copper ground plane. Each 

slot is tilted by an angle of 450 with respect to micro strip 

line.  
That has been printed on the backside of the substrate. 

Additionally unequal slot lengths have been chosen in order 

to excite two near-degenerate orthogonal modes of equal 

amplitude and 90o phase difference that are needed to 

generate the circularly polarized radiation. The coupling cross 

slots have lengths have the same width and unequal lengths. 

In addition, an open stub length has been utilized for optimum 

matching. Furthermore, a double sided adhesive copper tape 

has been employed to eliminate the potential air-gaps 

between DRA and ground plane. These parameters are also 

measured by using the vector network analyzer. 

 

 

 

IV. EVALUATION 
 

        In the study Finite Element Method (FEM) commercial 

software used is High Frequency Structured Simulation 

(HFSS) from Ansoft corporation .The Fig below shows the 

comparison of simulated reflection coefficient (s11) of the 

Dielectric Resonator Antenna, which are conventional 

Dielectric Resonator Antenna with a uniform feed-line one 

with Stub-protruded feed-line and the other with a protruded 

feed-line and two stubs at the slot edge. Due to the protruding 

element at the end of the feeding line, the coupling between 

the feed-line and the slot edge increases, resulting in 
frequency reduction of the lower resonance so that the 

impedance bandwidth effectively increases. To find the 

radiation characteristics, surfaces of the DRA are modeled as 

magnetic walls, either perfect or imperfect, as the case may 

be it should be noted here that DRA shows non-confined 

modes and does not satisfy the magnetic property on all 

surfaces. Hence the surfaces are modeled as Perfect Magnetic 

Conductor (PMC) planes.  
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V. HFSS Tool Procedure 

ANSYS HFSS is 3D software tool for designing and 

simulating high-frequency electronic devices such as 

antennas, antenna arrays, RF or microwave components, 

high-speed interconnects, filters, connectors, IC packages 

and printed circuit boards. Engineers worldwide use 

ANSYS HFSS to style high-frequency, high-

speed physics found in communications 

systems, microwave radar systems, advanced 

driver help systems (ADAS), satellites, internet-of-things 
(IoT) merchandise and different high-speed RF and digital 

devices. 

High Frequency Electromagnetic Field Simulation ANSYS 

HFSS software is the industry standard for simulating 3-D, 
electromagnetic fields.The ANSYS HFSS simulation suite 

consists of a comprehensive set of solvers to address diverse 

electromagnetic problems ranging in detail and scale from 

passive IC components to extremely large-scale EM analyses 

like automotive measuring device scenes for ADAS systems. 

Its reliable automatic adjustive mesh refinement permits you 

to specialize in the planning rather than disbursement time 

deciding and making the most effective mesh. This 

automation and secure accuracy differentiates HFSS from all 

alternative EM simulators, that need manual user 

management and multiple solutions to make sure that the 
generated mesh is appropriate and correct. With ANSYS 

HFSS, the physics defines the mesh instead of the mesh 

process the physics. The figure below shows that Procedure 

for the HFSS tool. 

 

Fig. 4.Flow Chart for the HFSS Procedure 

 

V. RESULTS AND DISCUSSIONS 

The figure below shows the s-parameters of the Dielectric 

Resonator Antenna. Here the Centre Frequency is 

5.06GHz.very good impedance match can be obtained at 

r=4mm, but a substantially wider bandwidth (|s11|<16.07dB) 

of 20% is found for r=4.5mm.This illustrates that the parasitic 

patch does not affect the broad-band feature of annular slot 

excitation which is 6% below the design frequency is still 

within the pass band of antenna. 

 

 
Fig. 5.Reflection Co-efficient of DRA 

Fig. 6 displays the radiation pattern as a function of frequency 

for different parasitic-patch locations, without change of the 

parameters. It is noted that good impedance match and 

radiation pattern are obtained for the ɸ=00, ɸ=900, 

ɸ=1800.This shows that the patch location is not critical, and 

thus, it is not difficult to design the Circularly Polarized 

Dielectric Resonator Antenna resulting that circular 

polarization is quite dependent on the patch length since 

essentially only one length around the patch produces the 

small axial ratio. Observe that the Circularly Polarized 

frequency only slightly changes with the length. 

      Whereas axial ratio changes with the length significantly. 

This is very favorable result, as one can tune the axial ratio 

with the Length of the patch without shifting the frequency 

too much. The effect of the patch width is also studied. It is 

found that the effect is weaker than for the patch length. 
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Fig. 6.Radiation Pattern of DRA for ɸ=0
0
, ɸ=90

0
, ɸ=180

0
 

 

 

 

Fig. 7.Radiation Pattern of DRA for ɸ=0
0
, ɸ=90

0
, ɸ=180

0
 

 

 

From the above parametric study, optimized DRA feed with 

the given dimensions is to be fabricated and tested with the 

Vector Network Analyzer and all Are tested to validate the 

simulation results. The Simulation results and measurement 

reflection Coefficient results are to be compared. The 

measured Results are comparatively less than the simulate 

Results. 
 

VI. SUMMARY AND CONCLUSION 
 
The dominant and degenerate modes of the Rectangular 

Dielectric Resonator antenna were used to produce radiation 

patterns with enhanced gain. Based on the field 

configurations within the Dielectric Resonator Antenna 

obtained from the dielectric waveguide model, the radiation 

patterns were predicted using an array of short magnetic 

poles, whose number depends on the mode being excited 

within the DRA .This model predicts the Rectangular 

Dielectric Resonator antenna operating in higher order mode 

will radiate a more directive pattern. In addition by adjusting 

the aspect ratio of the DRA, some degree of pattern control is 

possible for the case of higher order modes. By comparison of 

the predicted patterns to the normalized patterns showed good 

agreement, especially in the E-Plane, where the effect on the 

finite ground plane are negligible. Measured patterns from the 

fabricated prototypes shows the gain is same as the simulated 

gain with the little variation is achieved for the Dielectric 

Resonator Antenna operating in the dominant mode. The 

advantage of this approach for the enhancing gain is 

compared to some of the other cited techniques lies in the 

smaller area requirements, which is an important 

consideration for many applications. 

 

A 50Ω micro strip line fed cross-slot-coupled DRA with dual 

band Circularly Polarized Performances and that operates 

microwave spectrum bands is developed. The dominant 

modes that have been achieved the broadside radiation. A 

cross-slot is introduced to separate the modes into two pairs 

of dominant and degenerate modes of equal amplitudes and 

900 phase difference to determine the dual- band 

performances. 
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Abstract:  

            In this study we generate a multi 

broadband circularly polarized antenna 

which operates at 5.7G, 8.3G, 9G and 

12.3GHZ for Wireless Local Area 

Networks (WLAN) applications. To 

cover the X-band, the inner circular 

patch of the aforementioned design is 

modified as an inner ring patch loaded 

with a varying position of a narrow U-

shaped strip. A crescent parasitic 

element is embedding into the circular 

slot of the inner ring patch; the cp band 

is drastically broadened to 5.7G, 8.3G, 

9G and 12.3GHZ. This design shows two 

wide 3dB axial ratio bands of 44.64% 

(4.5-7GHZ) and 11.1% (8.5-9.5GHZ) and 

their corresponding 10dB impedance 

bandwidths are 17.5%(6.1-5.1GHZ) and 

8.43%(8-8.7GHZ). For WLAN 

applications this proposed designs having 

compact size, low cost, easy integration 

and multi-broad bands are more 

suitable. 

 

Keywords: 

Ring slot, lightning shaped slot, 

ARSA (Annular Ring Slot Antenna), 

Circular Polarization, U-shaped strip line, 

impedance matching. 

 

I. INTRODUCTION 

The   circularly polarized antennas are 

very useful for many wireless 

communication applications because they 

can overcome Faraday rotation effects and 

mitigate multipath interferences. From the 

reference antenna we observed that it  

 

 

 

Generates 2.4/5.2/5.8 GHz. With some 

modifications we generate the frequencies  

Such as 5.7/8.3/9/12.3 GHz which operates 

in X-band. By the use of high frequency 

bands in wireless applications   the existing 

designs are not satisfied.  

This design has the advantages of 

low cost, compact size; easy integration & 

the distance   communication are most 

suitable for wireless technologies. 

Therefore, it is a big challenge to realize a 

Multi band cp antenna to cover the entire 

WLAN band by using this structure.              

Most works are based on the stacked 

method. However, these antennas are more 

in use but this structure is slightly difficult. 

 Some printed designs for multi 

band are shown in Fig: 1 (a) and (b) these 

are based on patch antennas, slot antennas, 

monopole antennas. Even though these 

designs satisfies the requirements of 

WLAN (5.7/8.3)GHz but they are unable to 

cover the upper band in WLAN 9/12.3GHz. 

Unfortunately, these bands are not enough 

for WLAN. 

By loading a lightning shaped slot at 

the bottom of the ring slot we observed that 

it has the cp bandwidth of 44.64% (4.5-7) 

GHz and 11.1% (8.5-9.5) GHz. To achieve 

multi band operation, the inner circular 

patch of the annular ring structure is 

modified and an additional higher band to 

cover the WLAN 12.3GHz, this modified 
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multi band is referred as proposed antenna 

1(a). Crescent parasitic element is loaded 

into the circular slot of the inner ring patch, 

then the cp band is significantly broadened 

and their corresponding bandwidth. This 

band of frequencies can cover the entire X-

band.  

 

    
   a      b 

Fig.1: (a). Proposed Antenna (b). Micro Strip Feed  

By loading a lightning shaped slot at 

the bottom of the ring slot we observed that 

it has the cp bandwidth. To achieve multi 

band operation, the inner circular patch of 

the annular ring structure is modified and an 

additional higher band to cover the WLAN 

9GHz. This modified multi band is referred 

as proposed antenna 1(a) crescent parasitic 

element is loaded into the circular slot of the 

inner ring patch, then the cp band is 

significantly broadened to cover the 12.3 

and their Corresponding 10dB bandwidths 

are 17.5%(6.1-5.1GHZ) and 8.43%(8-

8.7GHZ). These bands of frequencies can 

cover the entire X-band. 

 

II. PRPOSED ANTENNA “WLAN” 

5.7/8.3/9/12.5 GHz: 

 2.1 Geometry of Proposed Antenna: 

Proposed antenna is a modified 

version of ARSA as mentioned in the  

 

 

Previous discussion. The geometry of 

proposed antenna shown in Fig 1. It is 

fabricated on a thin FR4 substrate with a 

relative permittivity of 4.4 and a loss tangent 

of 0.02 with a size of 60mm×50mm. The 

micro-strip feeding consists of two sections 

namely upper and lower sections. The 

length and width of upper and lower 

sections are 22×3mm and 3×1mm. The feed 

line works as an impedance transformer and 

connects directly to a 50Ω SMA connector. 

The radii of inner outer slots are 14.3and 

10.9mm respectively. The full inner circular 

patch in has been modified as a ring patch 

by inserting a circular slot with a radius of 

6.4mm in proposed antenna. A narrow U-

shaped strip line, composed of two 

horizontal strip lines (w=4.4mm) and a 

vertical strip line (2mm in length), is used to 

reconnect this open gap. Detailed 
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dimensions of the lightning slot (LS) is ¼ wavelength at 2.4GHz, and the connecting 

 

Fig.2: Simulated Results for Return Losses

Angle between the LS and angular slot is 

45ᵒ. The narrow protruded slot section 

extended from the bottom of the LS slot, 

with the size of tuning the cp frequency in 

the low band. The design process of 

proposed antenna is shown in Fig 1. The 

simulated return losses of both proposed has 

exhibited an additional resonant mode at 

5.7/8.3GHz, without affecting the 

performances in the low band.             

           An additional crescent parasitic 

element is loaded into the circular slot of 

proposed antenna to increase the cp 

bandwidth in the high band, and two 

symmetric stubs protruded from the bottom 

of the micro strip line with a length of ws 

and a width of 0.5mm are introduced for 

achieving good impedance matching. 

              The upper and lower sections of the 

micro strip line are altered to (22mm×3mm 

and (5mm×1mm), respectively, which are 

also for the impedance matching in the high 

band. The crescent parasitic element is 

designed by drawing a circle with a radius  

of 6.4mm centered at coordinate q(25 and -

25mm), followed by drawing another circle 

With a radius of 5.9mm centered at 

coordinate P (25,-22mm). Their interested 

area is the crescent parasitic element. This 

crescent parasitic element can introduce a  

Higher order slot mode at 12.3GHz 

which contributes to the cp radiation at 12.5 

GHz. With the crescent parasitic element, 

better cp performances can be achieved in 

the high band. Detailed parametric studies 

of Ws  will be given later. 

2.2. Parametric Studies Of Proposed 

Antenna 
The simulation conducted in this 

work is realized by commercial 

electromagnetic software- Ansys HFSS.  

The first parameter is the length w of the U-

shaped strip line. Since the value of w does 

not affect the return losses of the antenna, it 

is shown for brevity. Optimum w is chose as 

5.5*2mm. The geometry of proposed 

antenna is shown in Fig.1 (a) and (b). 

According to the aforementioned 

parametric analysis, the following 

conclusions are obtained. (i) Adjusting the 

position of lightning shape  can control the 

cp frequency in the low band and the cp 

bandwidth in the high band.(ii).tuning w can 

slightly control the cp frequencies in the low 

and high bands.(iii).By placing proper 
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radius to the crescent parasitic element we 

can control the CP frequencies in high band.  

 

 

II. RESULTS AND DISCUSSION 

OF PROPOSED ANTENNA 

Fig.2. shows the simulated and 

measured return losses of proposed antenna. 

The return losses are shown the band of 

frequencies which can generate by the 

proposed antenna. The simulation and 

measurement agree well with each other, 

and the slight difference is due to the 

fabrication tolerance. As shown in Fig.2, the 

measured 10 dB impedance bandwidths for 

5.7 and 8.3 in the low and high bands were 

(4.5-7) GHZ and (8.5-9.5) GHZ 

respectively. Fig 3 also shows the VSWR 

(Voltage Standing Wave Ratio) of the 

proposed antenna. As shown in Fig. 3, the 

measured peak gains in the low band across 

5.7 and 8.3GHz were between 0.37 and 

3.9dB, and its corresponding efficiencies for 

axial ratio are 44.64% and 11.1%. Notably, 

the Radiation pattern in 2D and 3D plots of 

proposed antenna was performed. Fig. 5.  

 

Shows the magnetic current distributions (at 

phases 0ᵒ, 90ᵒ, 180ᵒ and 270ᵒ) of proposed at 

5.7 and 8.3GHz respectively. As observed 

from these figures, the operating mode in 

the low band can be considered as the 

fundamental mode, and the mode in the high 

band can be considered as the higher order 

mode.  

Here the sense of rotation of 

proposed antenna (in the low and high 

bands) is left handed circular polarization 

(LHCP), because the magnetic current flows 

in a left hand orientation (counter clockwise 

direction) along the z-axis. The simulated 

and measured radiation patterns in two 

principle planes (x-z and y-z axis) shown in 

Figs 4 broadside radiation pattern (LHCP) 

were observed in both low and high bands at 

the z-axis direction. The magnetic current 

distributions of antenna are shown in fig.4. 

 

 

 
Fig.3: Simulated Results of VSWR (Voltage standing wave ratio) 
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Figs. 4 show the magnetic current 

distributions (at phases 0ᵒ, 90ᵒ, 180ᵒ and 

270ᵒ) of proposed antenna at 5.7 and 

8.3GHz respectively. As observed from 

these figures, the operating mode in the low 

band can be considered as the fundamental 

mode (TM11 mode), and the mode in the 

high band can be considered as the higher 

order mode (TM21). Here the sense of 

rotation of proposed antenna (in the low and 

high bands) is left handed circular 

polarization (LHCP), because the magnetic 

current flows in a left hand orientation 

(counter clockwise direction) along the z-

axis. Fig .5shows the magnetic current 

distributions 

 

 

 

   
   a      b    

     
   c       d 

Fig.4: Magnetic Current Distributions 

(a). at 0
0 
degrees (b). At 90

0 
degrees (c). At 90

0 
degrees (d). At 90

0 
degrees  
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   a     b 

Fig.5 (a): Radiation pattern in 3D Plot (b). 2D Plot 

 

 

III. FABRICATED RESULTS 

   
   a      b 

Fig.6 (a): Proposed Antenna Front View (b): Back View 
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Fig.7: Characterization Results for VSWR   Fig.8: Return Losses 

 

IV. CONCLUSTION 

This paper has successfully proposed 

two dual-band annular-slot antennas for 

WLAN operations. The first design 

(reference antenna) has successfully 

achieved CP operation over the WLAN 

2.4/5.2/5.8 GHz band. Unfortunately, it is 

Unable to cover the CP high bands in 

WLAN. Modified from the first design, 

the second design has been proposed to 

exhibit two broad CP bands to cover the 

whole WLAN 5.7/8.3/6/12.3 GHz band. 

Desirable gains and efficiencies across the 

entire WLAN band of interest are 

obtained. 

        In addition, the proposed designs are 

fabricated by only a low-cost single-layer 

substrate. With the advantages of compact 

size, low-cost, easy integration and dual-

broad CP bands, the proposed designs are 

very attractive for modern wireless 

communication systems, especially for 

WLAN applications. 
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ABSTRACT:A circular polarized patch antenna is presented for future fifth generation mobile phones.The 

miniaturization and improvement of the beam width of a patch antenna are the two main areas . Folding the edge of the 

radiant patch with the loading slots, the size of the patch antenna is 44.8% smaller than a conventional half-wavelength 

patch, which allows it to fit inside the phones easily. The width of the wide beam is obtained by surrounding the patch 

with a dielectric substrate and supporting the antenna from a block of metal. A beam width of half the measured power 

of 124◦.The impedance is realized the bandwidth of the antenna is greater than 10% and the bandwidth of the axial ratio 

of 3 dB is 3.05%. The proposed antenna covers a wide angle of elevation and a full range of azimuth. A parametric 

study on the effect of metallic block and the surrounding dielectric substrate in the gain at a low elevation angle and the 

axial ratio of the proposed antennas are presented. 

INDEX TERMS: Antenna radiation pattern,amplitude improvement, microstrip patch antennas, satellite antennas, size 

reduction. 

INTRODUCTION:    Since the 4G has been 

implemented and becomes mature, many interests are 

focusing on future 5G communication system. Most 

research efforts are paying on the ground 

communication and polarization of the related 

antennas they are linear However, 5G mobile phones 

can include the function of satellite communication. 

Land cell phone system has been well developed in 

the urban area to provide good coverage and high 

quality of the telecommunication service. Users can 

enjoy an instant two-way voice, message and also 

data communications for sharing photos or watch 

streaming videos. However, the existing terrestrial 

the network may not completely cover all the remote 

areas of the world. In order to achieve ubiquitous 

wireless coverage on earth, the mobile satellite 

communication service [1] is the 

complement.Offersservices that include security 

communications, accurate global transmission and 

positioning.It has been mentioned in [2] that the 

antenna designed for personal satellite 

communication. The net should be about 10-12 cm 

thick (mainly described on the helical antenna) and a 

width is less than 3 cm. Therefore the antenna must 

be compact to be easy installation. The field of view 

of the antenna can be done with a directional, 

omnidirectional or semi-directional model [3]. In 

general, directional antennas have beam tracking 

capability [3] - [5] in which a bundle of directives 

can steer automatically in the direction of the 

satellite. This document aims to design a CP 

handheld patch antenna with wide beam width and 

high gain at low altitude angles of using the phone in 

the future 5G mobile satellite communication. A 

sequential feed approach [6] for the the proposed 

antenna is used, as a broad axial ratio bandwidth.It 

can be obtained. A normal half-wavelength patch is 
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not small, then some reduction techniques are applied 

our design. Most of the miniature patch antennas 

were proposed. Include the use of dielectric substrate 

[7], [9], patch with slot loading [10] - [12], patch with 

slot loading [13], [14], folded patch [15], [16], 

deserted terrain [17], addition of shorted portions 

[18]. In fact, some beam width techniques have 

proposed in [7] and [19] - [23], for example three-

dimensional ground structure [7], [19] - [21], folding 

conductive wall [22] and filling the antenna with 

dielectric [19], [23]. However, parametric study of 

antenna gain at low elevation angles can to be found 

in [19] - [23]. 

ANTENNA CONFIGURATION:

.

FIGURE1. Geometry of the proposed antenna. 

Fig. 1 shows the geometry of the proposed CP 

patchantenna The antenna consists of a slit-hat 

shapepatch, a double-sided printed circuit board 

(PCB), a metalblock and a dielectric substrate 

surround. The patch at the upper part and the double 

side of the printed circuit board (PCB)they are shown 

separately for clarity in Fig. 1 (b) and (c). 

ANTENNA PERFORMANCE :All proposed 

antenna simulations are performed by using a 

commercial EM software, or HFSS (version 15). 

VSWR: :Figure 6 shows the VSWR  and selected by 

design. It can be observed that there are two 

resonances. These are the resonance modes from the 

patch the cracks on the ground floor and was 

discussed in [6]. The bandwidth of the measured 

impedance is 11.08% (VSWR <2), with a bandwidth 

from 3.58 to 4.00 GHz. The simulated VSWR is less 

than 2 from 3.53 to 4.01 GHz with an impedance 

bandwidth 12.73%. 

AXIAL RATIO :

 

FIGURE 2.  Simulated  and   measured axial ratio 

against theta.

FIGURE 3. Simulated and measured gain against 

theta. 

RADIATION CHARACTERISTICS:Fig. 4 shows 

the verse of the simulated and measured gain 

frequency of the proposed antenna. Within the 
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frequency bandwidth interval of the axial ratio of 3 

dB, the measured gain is 5 dB with a variation of 0.2 

dB, which is less than 0.5 dB compared to the 

simulation The loss of antenna gain may be due to 

cable and loss of polarization. The simulated and 

measured radiation models of the antenna in its 

resonance in the elevation cutting plane (phi = 0◦and 

phi = 90◦) have been illustrated in Fig. 5. Because the 

circular polarization of the right hand is less than 

circular polarization on the left, the proposed antenna 

works with circular polarization on the left. In the 

measurement, the half of the power beam width at 

3.77 GHz is 124◦ in phi = 0◦ airplane and 123◦ in phi 

= 90◦ plane. The gain variation is only 0.2 dB at theta 

= 30◦ , 0.47 dB at theta = 50◦ and 1 dBat theta = 70◦. 

. So, the proposedPatch antenna possesses both half 

power and axial ratiobeam width, which can cover 

much of the upper hemispherearea. 

 

 

(a) 

 

 

                                             (b) 

 

                                      (c) 

FIGURE 4.(a) Normalized radiation pattern at 

3.64GHz simulated. (b) Normalized radiation pattern 

at 4.02GHz simulated. (c) Normalized radiation 

pattern at 4.33GHz simulated. 

PROCEDURE of ANTENNA DESIGN AND 

PARAMETRIC STUDIES: 

MINIMIZATION:The proposed antenna design 

starts with the simulation ofa simple circular patch 

fed by a microstrip line couplingthrough four slots in 

the form of 0. If a half-length circular wavethe patch 

is used, the antenna size is too large and it is 

notapplicable to portable devices and therefore to 

miniature techniquesare required. At the beginning, a 
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circular patch with an initial onea diameter of 24 mm 

is used, and is shown in Figure 5 (a). Thethe patch is 

4 mm above the ground level. Folding the edge 

ofpatch with 3 mm downwards as shown in Fig. 5 (b) 

is nextstep. A hat-shaped patch is created. After this, 

four and eightthe slots are subsequently loaded onto 

the patch. The structuresthey are shown in Fig.5 (c) 

and5(d),respectively.

FIGURE 5. Different patch shape (a) circular patch 

(b) Folded patch (c) Folded patch with 4 slots and 

 (d)Folded patch with 8 slots.

 

FIGURE 6.VSWR 

 

FIGURE 7.Return loss 

BEAMWIDTH ENHANCEMENT:In our design, 

two beamwidth enhancement techniques are 

implemented. One is surrounding the radiating patch 

with adielectric substrate and the other one is added 

to metallic blockat the back of the antenna. 1)change 

the thickness of the surrounded dielectric substrate2) 

change the height of the metallic block..

 

SUMMARY:In actual application, antenna 

performance is often in particular, deteriorated from 

the casing of portable devices metal casings. The 

study of the metal block on the back of the antenna 

can not only investigate the influence of the 

optimization of the beamwidth but also imitates the 

true wrappingof phones. From the parametric study, 

it is found that the axial ratio of the proposed antenna 

is very stable with different ones height (H2) of the 

metal block. Furthermore, the height of the metal 

block can help improve half the power beam width 

and gain at low elevation angles. The result implies 

this antenna performance can be improved by use of 

a metal casing in the product design. Even if it seems 

that the metal block increases the height of the 

antenna, the improved height can be considered as a 

portion wrap. In our design, a metal casing has a 

contribution the antenna performance, in particular 

the low elevation gain and half width of power beam. 

The comparison between the dimensions of the 

antenna, the width of the beam of 3dB, the gain and 

the bandwidth of the axial ratio between the proposed 

antenna and some small CP antennas [7]? [18] are 

summarized in Table I. Show that the lengths of the 
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antenna patches range from 0.1 to 0.34? 0. Even if 

the patch the dimensions of the antennas are compact, 

does not mean this the antenna dimensions are small 

due to the relatively large terrain the aircraft are used 

The data in Table I also indicate that 3dB bandwidth 

of the axial ratio of most small CP patch antennas are 

less than 2%, except the antenna in [16]. however, 

the antenna shown in [16] has a large ground plane 

and the beam width of 3dB is not wide enough. The 

proposed antenna has a very wide beam width of 3 

dB and a high gain in terms of its small size and wide 

bandwidth of the axial ratio 3dB, which it is 

comparable to other compact patch antennas. 

CONCLUSION:A compact polarized circular patch 

antenna with widebeam width for handheld devices 

for future 5G applications has been presented in order 

to adapt to use in the phone and respecting the 

requirements of the application model, a care of 

miniaturization and improvement of the beam width 

for the proposed CP antenna has been shown in 

detail. The optimized design was created and tested. 

The measured results show that the CP antenna is 

able to cover widely elevation angles and full 

azimuth range (0 360). Get an average gain of 5 dBic 

and the measured 3dB. The bandwidth of the axial 

ratio is 3.05%. Promising results allow the proposed 

CP patch antenna will be used in the future 5G 

Mobile phones for satellite communication 

applications. 
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Abstract— A novel compact four band hybrid filtering antenna composed of a hybrid radiator and a four band bandpass filter 

is presented. The hybrid radiator is constructed using the micro-strip line fed, the square-ring and the T-stub near the ground 

plane. The proposed four band bandpass filter is composed of two parts, one is two-step impedance resonators (SIRs) and the other 

is the tuning stub transition structure. With tuning stub transition structure, two SIRs effectively match to 50 Ω hybrid radiator. 

Furthermore, the geometry of the proposed filter is U-shaped with the micro-strip fed around the hybrid radiator. The evolution of 

the hybrid radiator and the construction of the four band bandpass filter using the two SIRs and the transitions are discussed in 

detail. The proposed filtering antenna not only possesses numerous operation band with good band edge gain selectivity but also 

reduces the occupied size in the modern communication device. The overall size of the proposed filtering antenna is 33 mm × 36.4 

mm × 0.508 mm, and the operation frequencies are 1.8/2.45/4.2/5.2 GHz band for GSM1800/WLAN/ WiMAX applications. The 
measured results agree with simulated outcomes. 

 

I. INTRODUCTION  

As developing of wireless communication systems in the 
last few decades, the capability of operating in multiband and 
the conditions of compact, low cost and low profile antennas 
are required. In traditional design, both of the filters and 
antennas are designed individually and connected to each 
other with the matching networks or the transition circuits. 
However, the section of matching networks may not only 
degrade the performance of system but also occupy the large 
circuit area. Therefore, the filtering antenna that integrates 
both of the band pass filter and the antenna minimizes the 
traditional radio-frequency (RF) size intensively in recent 
years. 

 The approaches of integrating the last stage of the band 
pass filter network into an antenna structure had been 
proposed for size reduction by saving the matching network. 
In these approaches, the antenna not only regarded as a 
traditional radiator but also a part of RF filter. Unfortunately, 
the design method requires a precise equivalent circuit model 
with complex mathematical analysis and faces challenges. 
Therefore, the methods of the dual-band cases using the 
multi-layer structure had been proposed . In this approach, a 
patch antenna is integrated using the dual-band resonators 
through electromagnetic coupling to produce a dual-band 
filtering phenomenon. However, the implementation of the 
patch antenna and the resonators are located in the different 
layer with the common defect ground that is complex and 

time consuming. Moreover, in , the gain is only −4 dBi at 
lower band and the size is large. In , although the size had 
been reduced by using the aperture coupled feed techniques, 
its gains were only −1.8 and 1.1 dBi at the two band. 
Another approach to building up the filtering antenna for the 
multiband operation had been utilised. In these approaches, 
an antenna and a filter are developed separately. Then the  

filter is utilised instead of a feeding line of the antenna to 
simplify the integration process. Meanwhile, the antenna is 
able to design in accordance with different requirements, so 
the multiband operation becomes easy. However, the method 
does not achieve a full synthesis process and just connects 
the filter and the antenna without matching networks. Hence 
the area utilisation is relatively inefficiency. 

 In this paper, a novel compact four band hybrid filtering 
antenna using the step impedance resonators and the tuning 
stub transitions is presented. The proposed structure is 
composed of the hybrid radiator and the four band bandpass 
filter. In our design processes, these elements are designed 
individually and then modified their outline to share the 
limited space. Finally, the detailed structure is adjusted to 
meet the RF performance requirement. The proposed 
filtering antenna shows good RF performance in the notched 
band, especially the radiated gain, the band-edge selectivity 
and the gain suppression.  

       Differing from other literature, the tuning stub 
transition structure of the proposed antenna provides an 
effective method of impedance matching between antenna 
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and microstrip line. The tuning stub transition, which 
compactly combines wideband antenna and RF front-end 
components, is quite useful for implementation in other 
similar impedance matching design, especially for band-pass 
or band-stop filters with narrow bandwidth. With above 
mentioned components and transition methods, the proposed 
four band filtering antenna operates at 1.8/2.45/4.2/5.2 GHz 
band for GSM1800/WLAN/WiMAX applications with good 
antenna performance and sharp frequency selectivity. 

         

 

 

                         

                        II.   STRUCTURE OF ANTENNA 

     
                          Fig. 1: Structure of Antenna 

 

The structure dimensions of the filtering antenna 

are given as the following (in millimetres): W1 = 33, 

W2 = 20, W3 = 18, W4 = 1.88, W5 = 2.7, L1 = 36.4, L2 =  

19.1, L3 = 11, L4 = 7, L5 = 14.35, L6 = 3.4, L7 = 12.7, 

L8 = 11.7, L9 = 11.2, L10 = 12.6, L11 = 15.1, L12 = 4.8, 

L13 = 11.7, L14 = 3.4 

         The proposed antenna composed of the hybrid radiator 

which is placed near the ground plane and the four band 

bandpass filter with the U-shaped is around the hybrid 
radiator. The filtering antenna is printed on a 0.508 mm 

thick Rogers RO4003 substrate with the permittivity 4.25 

and loss tangent 0.0027, and its overall size is 33 × 36.4 

mm2. The structure parameters are simulated by Ansoft's 

HFSS version 15.0 are shown in Figure 1.  

 

III.  DESIGN OF THE FILTERING ANTENNA 

The geometry of the proposed filtering antenna is 

shown in Fig. 1. The hybrid radiator is constructed using the 

micro-strip line fed, square-ring as the radiator near the 

ground plane and an extended T-stub to enhance the 

operation bandwidths. Consequently, the four band 

bandpass filter composed of two-SIR with the different  
resonant frequencies, which are simply named SIR1 and 

SIR2 in Fig.1.  SIR1 has the 1.8 and 4.2 GHz resonant 

frequencies by a viahole and the necessary section of high 

and low impedance metals. SIR2 has 2.45 and 5.2 GHz 

resonant frequencies and the external perturbing element is a 

section of the high impedance meander line between two 

low impedance sections. The perturbing element produces 

the proper capacitive and inductive coupling to adjust the 

resonant frequencies of SIR2. In order to connect the 

antenna, the SIR1 and SIR2, the tuning-stub transition 

structures are developed to replace the traditional 50 Ω 

matching network. To achieve a compact size, the tuning-
stub transition of output side is rotated in the opposite 

direction so that the proposed antenna can be constructed on 

the not used space between two tuning-stub transitions. For 

optimising, the impedance matching, the length of tuning-

stubs transitions, L5 and L6 are coordinated with the 

property of the proposed antenna. On the other hand, the 

asymmetry effect caused by rotation of tuning stub 

transition can be eliminated by fine tuning lengths L5 and 

L6. 

 

 1)  Design of   Hybrid Radiator 
                   The evolution of the proposed hybrid radiator is 

depicted in  the fundamental radiator is a monopole antenna 

near the groundplane as shown in Fig.3. Consequently, 

according to the electronic current simulation, both of the 

central metal of the patch and two slits of ground plate are 

etched as shown in Fig. 3. The etched plate of radiator not 

only provides lots of freedom in design but also not 

degrades the antenna bandwidth. Because  the electronic 

current travels along the edges of the patch. Meanwhile, two 

slits of ground plate are used, simply named slit1 and slit2. 

One is used for improving the antenna impedance and the 
other is used for increasing the length of the travelling 

current path and bring the inductive effect. Furthermore, to 

meet the requirements of the multi-band operation, the T-

stub is added to the central of the square-ring structure as 

shown in Fig. 3. The design concept of the T-stub is creating 

the notched property in the unwanted band which usually 

leads the impedance enhancement in the both of upper and 

lower sides of the unwanted band.  
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Fig.  2:  Hybrid Radiator and  SIR of Antenna 

 

   
                    Fig. 3: Ground Plane of the Antenna 

 

2) Design of  Step Impedance Resonators(SIRs) 

                      There are two different structures between 

SIR1 and SIR2, one is the bended high impendence line of 

SIR1 and the other is the perturbing element of SIR2. The 

perturbing element consists of the meander line and the via-

hole in the middle of SIR2. These differences lead the 
different resonant frequencies, 1.8/4.2 GHz for SIR1 and 

2.45/5.2 GHz for SIR2. Furthermore, the tuning stub 

transition structure is used to provide the properly 

impedance transferred from SIRs to 50 Ω . The via-hole and 

the meander line are considered as the inductor and the high 

impedance transmission section, respectively . The 

equivalent circuit model approach  is applied to determine 

the resonant frequencies of SIR1 with 1.8 and 4.2 GHz to 

achieve the dual-band characteristic. With a K inverter, 

which is also known as impedance inverter, the proposed 

structure can transform series-connected elements to shunt 
connected elements and successfully match SIRs and 50 Ω 

hybrid radiator. 

          The reason for the pairs of S11 peaks pair may be the 

parasitic coupling between the tuning stub transition and the 

SIR filters, leading the two similar frequencies of 

resonances in the frequency band of concern. 

                   .                     IV.  RESULTS  

   1) Simulation Results 

 

 
                                         

                              Fig. 4:  Return Losses 

 

   The S11 of the Simulated antenna is shown in 

Fig. 4. It is seen that the antenna has four operation band. 

The bandwidths of four pass band are 1.8 GHz, 2.45 GHz , 

4.2 GHz ,  5.2  GHz at the condition of S11 below −6 dB, 

respectively. The proposed filtering antenna also shows 

sharp frequency selectivity in the operation band. 
 

  

 Fig. 5: VSWR 
      

Fig.5 illustrates the VSWR versus operation 

frequency of the proposed antenna. In VSWR diagram, the 

smaller the reflection, the lower the voltage standing wave 

ratio. Compared with an S11 diagram of Fig. 4, it can be 

seen that the filtering antenna has the same result in 

frequency response with sharp frequency selectivity. 

 

2)  Simulation Results without perturbing element 

(Fabricated) 
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(a) 
                     

   

(b) 

 

Fig. 6: (a) S11 of simulated antenna without perturbing 

element (b) S11 of Fabricated Antenna 

 

When compared with the Simulated results of the 

antenna the Fabricated results of the antenna has  multiple 

frequency selectivity at different frequencies in the S11 as 
shown in the Fig. 6 

 

 

Fig. 7 : VSWR 

 

   The VSWR of the Fabricated antenna also shows 

the same frequency selectivity at multiple frequencies as 

shown in Fig. 7. 

 

                              

                                     V . CONCLUSION 

 The Comparison between the Simulation and 
Fabricated antenna concludes that  there is high S11 with 

sharp sweep  which is greater than  -10 db in each band   

and very  low  voltage  standing  wave  ratio (VSWR) with 

respect  to  Return Losses (S11) . 

 

Table  1.   Comparison   of  Results of  Return Losses 

 

S.No Frequency 

     (GHz) 

Return Losses (S11) of simulation 

With perturbing 

element 

Without 

perturbing 

element 

1      1.8    -17.50 db       -6db 

2     2.45    -11.0 db       -4 db 

3 3.5 & 4.2     -10 db at     

(4.2GHz) 

-20 db     at   

(3.5 GHz) 

4      5.2     -17.0 db        -10 db 

    
 

The filtering antenna is composed of the hybrid radiator and 

the four band bandpass filter, both of which have been 

developed independently and discussed in detail. 
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Abstract:-Harvesting electrical energy 

fromthe mechanical energy using piezo 

electric sensor by embedding the piezo 

electric sensor in the insole of shoe. Suppose 

a person suppose walk or run wearing a shoe 

the mechanical stress from the that person 

placed on the piezo electric plate and that 

stress is converted to electric energy and 

stored in the battery, this is called 

harvesting. The harvested energy is 

wirelessly transmitted to the receiver 

through an inductive resonant method. The 

resonance nature ensures the strong 

interaction among the transmission unit and 

receiver unit, when the interaction among 

the rest of the environment is weak. The 

transmitted energy is used to charge the 

electronic devices at the receiver side. 

 

KeyWords:-PiezoElectric, 

ResonantInductive Coupling , Wirelessly 

Energy Transmission 

(WET),Transmission unit, Reception 

unit. 

 

I. Introduction 

 
An embedded system combines 

mechanical, electrical, and chemical 
components along with a computer, hidden 
inside, to perform a single dedicated 
purpose. There are more computers on this 

 
 
 
 
Planet than there are people, and most of 

these computer single-chip microcontrollers 

that are the brains of an embedded system. 

Embedded systems are an ubiquitous 

component of our everyday lifes. We 

interact with hundreds of tiny computers 

every day that are embedded into houses, 

cars, bridges, toys, and our work. Therefore 

the world needs a trained workforce to 

develop and manage products based on 

embedded microcontrollers. 

 
An embedded system is one kind of a 

computer system that is mainly designed to 
perform several tasks like to access, process, 
store and also control the data in various  
electronics-based systems . Embedded 

systems are a combination of hardware and 
software where software is usually known as 

firmware that is embedded into the 
hardware. One of its most important 

characteristics of these systems is, it gives 
the o/p within the time limits. Embedded 

systems support to make the work more 
perfect and convenient. So, we frequently 

use embedded systems in simple and 

complex devices too. The applications of 
embedded systems mainly involve in our 

real life for several devices like microwave, 
calculators, TV remote control, home 

security and traffic control systems, etc. 

 
The progress of micro-electronics 

technology and wireless communication 
made more people to rely heavily on 
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portable devices like smart phones, laptops, 

smart watch’s etc., for business and as well 
as entertainment purposes. Especially, smart 

phones became very important part in our 
daily life. As the number of smart devices 

users are increasing more day by day. 
Especially, the smart phone users are 

increasing rapidly. However maintaining a 
smart phone continuing operation consumes 

lots of battery energy. It is reported that 62% 

of smart phones have less than 20% of 
residual power, 33% of smart phones go 

below 10% of power, 12% of smart phones 
run out of their power completely at the 

day’s end. 
 

II. Overview 

 

The inadequate energy capacities of 

smart phones bring their users some 

troubles. To exploit the features provided by 
smart phone without turning off the energy 

consuming functionalities in the phone, it is 

necessary to charge whenever needed. 

Carrying the charging device all the time is 
inconvenient for the users. In addition, it is 

hard to identify a plug in places in forest, 

desert and so on. In those circumstances, 

using conventional energy resource is a 

feasible way. The energy is harvested from 
the available renewable resource. Charging 

the mobile battery by the energy produced 

from renewable source through wireless 

method is the best possible way to address 
the above mentioned issue. The goal of this 

technique is WET from piezo-electric 

crystal as its source. 

 

Some of the mobile devices used 
finite power sources for military application 
are personal role radio[1] and 
active(batterypowered) radio frequency 
identification(RFID)tags[2] 

 

The wireless energy transfer is the 
method transmitting the energy from power 
source to an electrical load over an air gap. 

  
Wireless power transmission is an 
interesting technological endeavor that will 

put an end to the searching of plug-ins all 
the time. It is thus envisioned that mobile 
phones supporting WET will be common in 

the future. Not only the power transmission 
also the healthy of the battery in terms of 
percentage and number of Foot steps that a 

person can walks also be transferred by 
using a mobile Application by switching 
Bluetooth frequency of 2.4Ghz ISM band. 
 

III. Proposed Work 

 

The work is harvesting energy by 

using the piezo electric materials. These 
piezo electric materials are used as a 

pressure sensors to generate the electricity 
by applying the mechanical stress on that . 

When stress is applied the piezo electric 
sensor will convert the mechanical pressure 

into a electrical energy and that energy is 

stored in the battery for future use when 
needed and sharing battery information and 

foot steps count when a person walks. By 
using the Bluetooth and Arduino Nano and 

transferring the energy for charging by 
inductive coupling principle 

 

Starner and Paradiso[3][4] explained 
that electrical power can be generated by 
human walking motion using piezoelectric 
materials. This is one of the possible 

techniques in replacing battery application 
for mobile electronics. The main objective 
of this research is to study and develop a 
prototype of piezoelectric energy harvesting 
device as power supply for low voltage 
mobile electronics. 

 

Nilotpal manna [5] observed that the 
piezoelectric elements deliver good amount 
of power. This is highly preferable for low 
power devices like mobile electronics or 
smart watch’s etc., An electric charger will 
be induced across the piezoelectric material 
if force is applied on the material. There are 
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two types of piezoelectric materials which 

are piezoceramics and piezopolymers. The 
important material for piezo electric energy 

harvesting are Lead ZirconateTitanate (PZT) 
is an example of piezoceramics while 

Polyvinylidene Fluoride (PVDF) is 
piezopolymers. The great characteristics are 

large electromechanical coupling constant, 
PZT is rigid, heavy, flexibility, good 

stability, high energy conversion rate and 

easy to handle[6]. On the other hand, piezo 
polymers features smaller electromechanical 

coupling constant. 

 

The piezoelectric material used in this 
research was PZT-5H type. The 
piezoelectric sensor is a disk type sensor. 
The total thickness and diameter of the 
sensor are 4 mm and 35 mm, respectively. 

 

The designed prototype of energy 
harvesting circuit that mainly consists of 
components are  
3.1. Piezo electric plates PZT-5H. 

3.2. Current booster SW2808S. 

3.3. Battery 1500mAh. 

3.4. MEMS-ADXL345. 

3.5. Arduino Nano. 

3.6. Bluetooth HC-05. 

3.7. Wireless Transmitter and Receiver.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 1: Proposed System 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 2: System Design  

 

IV. Experimentation 

 

3.1. Piezo electric plates PZT-5H: 
 

A piezoelectric sensor is a device that 

uses the piezoelectric effect, to measure 

change in pressure, acceleration, 

temperature, strain, or force by converting 

them to an electrical charge. The prefix 

piezo is Greek for 'press' or 'squeeze'. Here 

six piezoelectric sensor are used as a input to 

the booster convertor the current from the 

each piezoelectric sensor is maximum 

voltage of 7.4V and maximum current of 

40mA when a person of 59kg walks  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3 :Piezo Electric Sensor 
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3.2. Current booster SW2808S: 
 

This is booster or regulator for current 
convert the low current in mill Amperes to 
Amperes. This is used because we get the 
very less current from the piezoelectric 
sensor so, this booster will converts the low 
rated current to high rated current as well as 
voltage up to DC 5V-2A.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 4 : Current Booster SW2808s 

 

3.3. Battery 1500mAh: 
 

This is the energy storage device for 
storing the power that is generated and 
boosted from the current booster .The 
battery has 3.7V and 1500mAh rating 

 

3.4. MEMS-ADXL345: 
 

This is aanalog input and produce the 
digital output. Which is used as a 
accelerometer this is used to know the count 
of foot steps when a person walk it is 
interfaced to Arduino Nano.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 5 :MEMS 

 
3.5. Arduino Nano: 
 

The Arduino Nano is a small, complete, 
and breadboard-friendly board based on the 

ATmega328 (Arduino Nano 3.0) or 
ATmega168 (Arduino Nano 2.x). It has 

more or less the same functionality of the 

Arduino, but in a different package. It lacks 
only a DC power jack, and works with a 

Mini-B USB cable instead of a standard one. 
The Nano was designed and is being 

produced by Gravitech. This used to transfer 
or receive the information. The main 

purpose of using this is to share the 
information of battery health and to know 

for count.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 6 : Arduino Nano 

 

3.6. Bluetooth HC-05: 
 

HC-05 module is an easy to use 

Bluetooth SPP (Serial Port Protocol) 
module, designed for transparent wireless 

serial connection setup. Serial port 
Bluetooth module is fully qualified 

Bluetooth V2.0+EDR (Enhanced Data Rate) 

3Mbps Modulation with complete 2.4GHz 

radio transceiver . It uses CSR Blue core 04-
External single chip Bluetooth system with 
CMOS technology and with AFH (Adaptive 

Frequency Hopping Feature). It has the 
footprint as small as 12.7mmx27mm. This 

will simplify the over all 
design/development cycle. This is used to 

share the information via Bluetooth to 

mobile and monitor the information in the 
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mobile application called Seria l Bluetooth 
terminal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 7 : Bluetooth HC- 05 

 

3.7. Wireless Transmitter and Receiver: 
 

Wireless charging is based on the 
principle of magnetic resonance, or 
Inductive Power Transfer(IPT). This process 
of transporting an electrical current between 
two objects can be achieved through the use 
of coils to induce an electromagnetic field 
on both sides of transmitter and receiver.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 8 : Wireless Transmitter 

 
V. Flow Chart  

 

 

VI. Result 

Experiment is conducted to reveal the wireless 
energy transmission which charges the mobile 

phone that is connected at receiverSide with the 
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information in the mobile Application via 
Bluetooth. 
 

 

 
 
 

Fig 9 : screenshots of mobile phone 
charging and information in application. 
 

 

 
So when the receiver coil is moved beyond 
2cm, resonance didnot occur. Energy 
transmission failed. To match the resonance. 
 

 
  

Table :Weight and Height of Officer cadets 
 

 

Weight(kg) Height(cm) 

48 160 

59 170 

62 173 

71 173 

86 182 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 10 : Model Graph 

 

VII. Conclusion and Future Work 

 

WET is successfully carried out with 
the designed transmitter and the receiver 

module. Both the module almost performs 
the same operation such as rectification, 
regulation and boost conversion. In addition, 
transmitter and receiver coils are used for 

transmission and reception of the energy. 
This system covers the maximum distance 
of about 2cm within which, the resonance is 

matched and hence, the received energy is 
used in mobile phone charging. 

 

The future work includes the 
generation of energy from piezoelectric 
crystal a renewable source of energy. This
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ensures the sustainable and clean energy 

with the uninterrupted way of mobile 

charging for greater distance. 
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Abstract— 

 Antennas act as the driving force behind the recent 

advances in wireless communication technology. Since 

technology has never been static its trends goes on 

changing with the advent of microstrip patch antennas 

the size, weight and fabrication cost has been minimized. 

In this paper a unique miniaturized structure element is 

developed to achieve the dual band behavior of 

antennas. When no additional structures are added, 

traditional patch antenna array resonates at 2.4GHz 

with gain of 5.6dBi and bandwidth of 290MHz. when the 

same structure is incorporated with split ring resonator 

(SRR) which constitutes the properties of Metamaterial 

then an additional frequency is added up which 

resonates at 8.4GHz.All in all this proposed microstrip 

patch antenna array possess considerable gain and 

bandwidth. 

 
 

Keywords— Antenna, SRR, Metamaterial 

I. INTRODUCTION 

       A multiband microstrip patch antenna is preferred in 

most of the wireless applications because it squeezes the 

resonant dimensions of the antenna, and having an 

advantage of low profile, less weight, low fabrication cost , 

portability, integrability with millimeter and microwave 

circuits multiband operation[1]. Not only this, but also it 

replaces the usage of multiple antennas for different 

resonant frequencies. In the literature several traditional 

approaches have been reported to achieve multiband 

operation. The techniques include-by truncating the ground 

plane of conventional patch antenna, introduction of 

perturbation by cutting slots into the radiator etc. But, most 
of the techniques results in the increase of size of antennas 

thus making them bulky[2]. So in order to overcome the 

drawbacks faced by these conventional techniques a novel 

structure  is proposed. 

This proposed microstrip patch antenna resonates 

simultaneously at the frequencies of 2.45GHz and 8.4GHz 

respectively. This novel method of dual band microstrip 

patch antenna is obtained by incorporating some additional 

design structures to the conventional patch antenna array. 

The dual band operation is achieved by placing vias and 

inserting split ring resonator (SRR) to each of the 

rectangular microstrip patches of the array. 

 

These split ring resonators (SRR) are artificially engineered 

single or double negative metamaterials which are also 

called zero index materials. These artificial materials are 

characterized by either dispersion relations or by 

constitutive electromagnetic parameters. In 1968, Veselago 

first time in his paper gave the theoretical explanation on 
materials with negative permittivity and permeability, 

simultaneously and also predicted some peculiar phenomena 

obtained from them. Smith et al. were the first to 

experimentally demonstrate the negative materials.[3] 

Antenna designs incorporating metamaterials can setup the 

radiated power of an antenna. The newest metamaterial 

antennas radiate as much as 95% of an input radio signal. In 

general, standard antennas need to be at least half the size of 
the signal wavelength to operate efficiently[4]. Therefore in 

metamaterial loaded conventional antennas, matching of 

impedence occurs at frequency which is lower than the 

initial resonant frequency of their conventional counterparts. 

These interesting anomalous electromagnetic features result 

in size reduction and performance improvement of 

conventional antennas at no extra hardware cost and size.[5] 

The proposed structure is analyzed using ansoft HFSS.V.14. 

 

II. PAST RESEARCH 

 
In the literature, various techniques are used to load the 

microstrip patch antennas with metamaterials have been 

reported [6–14]. In [6], Chen and Alu combined two 

resonances to enhance the antenna bandwidth by loading the 

elliptical patch antenna with mu-negative metamaterial. In 

[8], Andrea Alu et al. enhanced the radiation performance of 

the circular patch antenna by using metamaterial inclusions 

that fit in the dielectric region between the patch and the 

ground plane. Joshi et al.  [9], embedded the SRR into the 

slot of a slotted patch antenna to match the impedance at the 

desired frequency band. In [10], Arora et al. loaded  the feed 

line of the conventional patch antenna array with a pair of 
split ring resonators to enhance its bandwidth. The same 

group [12],designed a metamaterial superstrate to improve 
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the gain of patch antenna array. These artificially engineered 

materials can also be directly connected to the antenna for  

reduction in size and enhancement of gain and bandwidth, 

like [13], where Palandoken et al. directly connected the 

unit cell of left handed metamaterial to a dipole antenna for 

obtaining the broadband performance and  [13], where Du et 

al. connected the modified S-shaped resonator directly to the 

monopole antenna to achieve the multiband operation. 

However, most of these researches were associated with the 

performance enhancement of single patch antennas only. 

Therefore, a method is required, which should not only 

improve the performance of the antenna, but should also be 
capable to reduce its dimensions by lowering the existing 

resonant frequency or by generating an additional lower 

resonant frequency band. 

 

Organization of the article: 

 

This paper is organized into eight different sections. 

Introduction and past research has been discussed in first 

two sections of the paper. Design of metamaterial is 

discussed in third section. Fourth section presents the 

physical parameters of the antenna. The detailed design of 
conventional and proposed antenna array is presented in 

section five. Simulation results as well as the fabrication 

process are discussed in sixth and seventh sections of the 

paper. Finally, the communication is concluded in section 

eight. 

 

III. DESIGN OF METAMATERIAL UNIT CELL: 

 

The structure of the split ring resonator unit cell is shown in 

fig 1. The dimensions of this split ring resonator unit cell 

are; length of outer split ring (Ls) =11.95mm, ring width (w) 

=0.2mm, split gap (g) =0.3mm and the gap between inner 
and outer split rings(s) =1mm.The dimensions of the split 

ring resonator unit cell are chosen in such a way that the 

overall size of the proposed antenna array does not increase 

at all.   

       
              Fig.1.  Metamaterial unit cell 

IV. THEORITICAL ANALYSIS FOR DESIGN OF BASIC ANTENNA: 

 
Microstrip patch antennas are characterized by a large 

number of physical parameters than conventional 

microwave antennas.[14] 

The basic antenna is designed for a resonating frequency of 
2.45GHz. 

 

Selection of substrate: 

 

 The dielectric materials play important role in antenna 

designing process. The thick substrate with low dielectric 

constant gives good performance and provides better 

efficiency, larger bandwidth, but large antenna element. 

While thin substrate with higher dielectric constant provides 

smaller element size however because of their greater losses 

they are less efficient and have relatively smaller bandwidth. 
The performance of antenna improves when the value of 

dielectric constant reduces The antenna is designed on a 

fibre reinforced (FR-4) epoxy and its dielectric constants 

ranges within  

2.2 12.  
The antenna which we are using should have minimum 

power losses. FR-4 epoxy has the possibility dielectric 

constant of  . The material for the patch is 
copper and material for radiation box is air 

 

Selection of patch dimensions: 
 
   The patch dimensions also place a crucial role on defining 

the performance of the microstrip patch antenna. The 

following dimensions using reference equations   for the 

proposed microstrip patch antenna are 

 

1. Calculation of Width (W) of patch: 
 

    W= ( ) 

    Where   w=width of the patch 

    c=velocity of light 
    f0=resonant frequency 

     =dielectric constant 
 

2. Actual length of the patch (L): 

 

 L=  

 

  Where  =  

                =change in length 

 
3. Calculation of Length Extension: 

 

   

       Where h=1.4mm 
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 =change in length 

 

 
4. Effective dielectric constant of rectangular patch antenna: 

 

     

     Where =effective dielectric constant            

=effective length                                

  L=length of the patch 

  h=height of the substrate     

       =change in length 
 

5. Feed location design: 

  The coaxial cable position  can be obtained by using  

 
Where  

             is the  desire input impedance to match the     
coaxial cable  

          is the effective dielectric constant. 

=  

6. Ground dimensions: 

 

It is essential to have a finite ground plane in practical 

conditions ,if the size of the ground plane is greater than the 

patch dimensions by approximately six times the substrate 
thickness all around the periphery. Therefore the ground 

plane dimensions would be given as   
    Lg=6h+L 

    Wg=6h+w 

 

V. DESIGN OF BASIC ANTENNA: 

A basic microstrip patch antenna is designed by using 

copper as aconducting material and FR-4 Epoxy as a 

substrate i.e, dielectric material.the feeding that is used here 

is coaxial feeding technique. 

 

Table 1 

Dimensions of basic rectangular patch antenna: 

 

PARAMETERS VALUE 

Length of patch(L) 40 

Width of patch(W) 30 

Height of substrate(h) 1.4 

Length of substrate 100 

Width of substrate 90 

 

 

 
 

Fig.2. Basic rectangular patch antenna 

 

Simulated results of basic antenna: 
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Fig.3. S11 Parameter 

 
 

Fig..4.Radiation pattern 
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Fig..5. 3D Polar plot 

 

VI. DESIGN OF THE CONVENTIONAL AND PROPOSED 

MICROSTRIP PATCH ANTENNA: 

 

The first part of this section deals with the design of a 
conventional microstrip patch antenna array. To improve 

this performance to achieve dual band behavior for its 

miniaturization, each patch of it is directly connected to an 

SRR. The design of this proposed metamaterial loaded 

shorted pin dual band patch antenna array is presented in the 

later part of this section. 

  

The length of the quarter wave transformer and fifty ohm 

line is calculated as a=7.55mm, b =8.00mm also their 

widths are determined as c=0.5237mm and d=2.8758mm 

respectively. 

 

Table 2 

Dimensions of a conventional microstrip patch antenna 

aarray: 

 

 

 

 
Fig .6. Conventional microstrip patch antenna array 

 

Fig.7. Conventional microstrip patch antenna array            
with SRR and vias. 

VII. SIMULATION AND RESULTS: 

The three  analytical parameters S11,VSWR and radiation 
pattern were observed and compared for both simulation 
results and laboratory measurements.  

The return loss(S11) was simulated for proposed patch over 
a frequency range from(0 to 10GHz). As in figure , 

 

Fig.8.S11 parameter 

The voltage standing wave ratio(VSWR) is a measure of 
how efficiently radio frequency power is transmitted from a 

PARAMETERS VALUE 

Length of patch(L) 11.95mm 

Width of patch(W) 15.88mm 

Height of substrate(H) 1.48mm 

Length of substrate 63.88mm 

Width of substrate 63.88mm 
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power source ,through a transmission line into a load. The 
VSWR for the proposed antenna as shown in figure.5 

 

Fig.9.VSWR Measurement 

 

 

VIII. CONCLUSION: 

In this paper, a novel approach of a dual band microstrip 
patch antenna array is designed with metamaterial and via 
holes to reduce the cost, size and enhancement of gain. For 
this, a coaxial feeding is provided to the proposed antenna 
array to match the impedence. The designed antenna array 
has been fabricated and tested to validate the design and it is 
observed that the simulated and measured results quite well 
agree with each other. 
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Abstract - Over the years,owing to the 

internet,downloading data from world wide 

web  is now at tips. Eventually,data 

copying,theft and backup of digital content 

is not a big deal in the world of 

multimedia.Therefore, authentication of 

data, copyright and ownership of the 

content is diminishing.So, security of digital 

data is the basic requirement  in  today’s  

digital world.A lot of concerns have been 

brought up in maintaining the security for 

the information transmitted or put away 

over open channels particularly at the level 

of text and picture information. The novel 

method start by  encrypting the secret 

medical data by using hybrid encryption 

scheme,built by using a combination of 

Rivest, Shamir and Adlemann(RSA)  and 

Advanced Encryption Standard(AES) and 

then hide the results in a cover image by 

using Integer Wavelet Transform(IWT) 

technique and later on receiver will decrypt 

the data.So,no one apart from authorized 

sender and receiver will be aware of the 

secret data that is being existed.The 

performance of the proposed system was 

evaluated based on the statistical 

parameters such as peak signal-to-noise 

ratio (PSNR)  and Mean square error 

(MSE).Compared to the state-of-art 

methods,the proposed model proved its 

ability to hide confidential patients health 

data in an image. 
Keywords: AES, IWT, Mean square error, 
RSA,Steganography,Peak Signal  to Noise 

Ratio. 

                 I.INTRODUCTION 

Innovation of technology and  fast internet 

make information to distribute all over the 

world very easily and economically [1]. With 
the rapid development, in use of data 

communication in the mobile networks and in  

the internet  realized the need of secure data 

transfer,which in turn  present the new 
challenges for protecting the information from 

the unauthorized access[2].So the art of hiding 

data have an importance due to the ever 
increasing need of prevention methods against 

illegal copyright,tampering,optimal use of 

available bandwidth for data transmission and 

reception,authentication etc.,.Data hiding has 
been used for the purpose of concealing 

information and communication from one 

place to another. While sending or storaging a 
data,it may be under threat because any 

unauthorized user can access it,modify it,so 

there is need to provide security for the data.A 
data is secure, if it fulfills conditions such as  

Availability,Accuracy,Authenticity,Confidenti

-ality,Integrity [3]. Steganography is derived 

from the greek origin means “concealed 
writing” where “stegano” means “secret or 

hidden”, and “graphy” means “writing”. 

Steganography is a method of hiding secret 
messages into an cover media known as 

stegogramme such that an unintended observer 

will not be aware of  existence of the hidden 
messages [4][5]. Therefore,it is necessary to 

develop an efficient model to ensure the 

security and integrity of medical data 

transmitted and received. 
This paper aims to improve the security for the  

medical data based on the integration between 
hybrid encryption scheme and steganography 

technique.  

This paper is organized into Seven sections 

including this section.Section 2 illustrates the 
related works,Section 3 explains the proposed 

model,Section 4 explains the proposed model 

algorithms ,Section 5 provides the evaluation 
parameters,Section 6 provides results and 

Section 7 summarizes the main conclusions.                    

                 

              II.RELATED WORKS 

M.Elhoseny et al.[6],developed a secure 

medical data transmission model for IoT –
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based healthcare systems and able to hide the 

confidential patient’s data into a transmitted 
cover image by integrating DWT technique 

with a proposed hybrid(RSA and AES) 

encryption scheme. 
Jain et al. [7], proposed a  technique for 

transferring patient’s  information into the 

medical cover image by hiding the data using 

decision tree concept. Insert the data by the 
mapping mechanism based on breadth-first 

search.RSA algorithm was used to encipher 

the data before embedding. 
Prerna and Girish [8],made a comparative 

study of there digital image watermarking 

techniques(DWT,DWT-SVD,IWT-SVD) have 

been elaborated .The comparative study is 
based on the values of PSNR and NCC. At 

last,it has been observed that IWT-SVD gives 

comparable results faster than the DWT and 
DWT-SVD. 

Sreekurty and Baiju [9],proposed a medical 

integrity verification system to improve the 
security of medical image using 2D Haar 

DWT. Through the verification stage,the 

extraction algorithm is applied to retrieve the 

original cover image and secret data. 
         

           III.PROPOSED SYSTEM 
This paper proposes a security model for 
securing a medical data transmission over the 

media.The proposed model comprises of four 

phases.So here,in our proposed model the 
continuous process is as follows: 

(a)Data Encryption Phase:   
Confidential patient’s data(medical text) is 
divided into even and odd characters.Even 

characters are given to the RSA algorithm and 

odd characters are given to the AES 
algorithm.So the data is encrypted using a 

hybrid encryption scheme(RSA & AES) and 

generate the cipher text as an output in the data 

encryption phase.  

(b)Embedding Phase: 
The encrypted data nothing but the cipher text 

is being concealed in a cover image using a  
steganography technique IWT and produces a 
stego-image as the output of the embedding 

phase.Stego-image physically visibles like 
cover image but they both are different. 

(c)Transmission Phase: 
The transmission phase is one of the important 
section for sending the data to the destination 

securely.The encryption section generates the 

stego-image which defines that the data is 

embedded or hidden in an cover image.This 
image is secured using the secret key.Usually, 

we are using e-mail for transferring the data.If 

the person hacks the e-mail and obtain the 
image,the secret key helps from unauthorized 

notification. 

(d)Extraction phase: 
The embedded data inside the stego-image 

which is transferred using the e-mail is 

retrieved using a secret key and extracts the 
data hidden using inverse IWT and produces 

the cipher text as an output. 

(e)Data Decryption Phase: 
The decryption phase is reverse operation of  

the encryption phase. The extracted data 

nothing but the cipher data is decrypted to  
retrieve the original medical data that is 

transmitted. 

            

  
Fig1: The proposed frame work for securing 
the medical data transmission  
               

                  IV.ALGORITHMS 

(a)RSA Algorithm:  
RSA stands for  Rivest, Shamir, Adleman 

developed in the year 1977.The RSA 

algorithm is used in the public key or 

asymmetric encryption as well as in digital 
signature[7].It is the most widely used public 
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key algorithm in the world,used to encrypt a 

message without need to exchange a secret key 
separately.It allows the sender to encrypt the 

message using public key and decrypt the 

message using private key by the 
receiver.So,the security will be high if we use 

RSA in public key encryption.It’s security is 

based on the difficulty of factoring large 

integers.It provides confidentiality, integrity 
and authentication for our data.RSA function 

depend upon the large prime numbers of 

public and private keys.  

 

                                           

 
            Fig 2: Flowchart of RSA                                                                             

(b)AES Algorithm: 
AES stands for Advanced Encryption Standard 

algorithm developed in the year 1997 and also 
known as Rijndael algorithm.It is an 

encryption standard choosen by Joan Daemon 

and Vincent Rijment. AES is a symmetric key 

encryption where same key is used for both 
encryption and decryption. AES takes a 

block of size 128 bits as input and produces 
the output block of same size.Plain text is 

processed in number of rounds(10 rounds) to 

get a cipher text.AES supports different key 

sizes like 128,192 and 256-bit keys.Each and 
every round we have to use separate sub-

key.Each encryption key size will change the 

number of bit and also the complexity of the 
cipher text[6].It consists of 4 Transformations: 

(i)Add Round Key: 
In this step,each byte of the state is XOR-ed 
with the corresponding element of the key 

matrix. 

(ii)Sub-bytes: 
A non-linear substitution step where each byte 

is replaced with another element according to 

the look up table(s-box matrix) written in 
hexa-decimal system.The generating function 

used in this is GF(2^8) means 256 values are 

possible. 

(iii)Shift Rows: 
A transposition step where rows of the blocks 

are cylindrically shift in left direction.The first 
row is untouched,the second by one shift,third 

by two and fourth by three. 

(iv)Mix Columns: 
A linear mixing operation which operates on 

the columns of the state,combining four bytes 

in each column.It causes flips of bits spread all 
over the block. 
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                        Fig 3: Flowchart of AES 

(c)Integer Wavelet Transform(IWT):  
The IWT maps the integers to integers having 

importance in lossless coding applications and 
are derived from the linear wavelet functions 

which support invertibilty in finite precision 

arithmetic with less computational.The 
problem of encoding the original signal can 

therefore be transferred to encode wavelet 

coefficients,which provide a time-frequency 
description of the original signal.Makes the 

implementation considerations very attractive 

and easy regarding the size of the variables to 
be used .It is utilized to solve rounded error 

problem.IWT is generated using an efficient 

algorithm known as Lifting Scheme[8].The 

main advantage of this approach is reduction 
in the number of operations needed to perform 

the wavelet transform.An additional advantage 

is that it don’t require an extra memory to 

store the resulting coefficients and also 

intoduces the feasibility of a reversible 
integer-to-integer wavelet transform with 

slight modification of the usual floating-point 

representation. Lifting scheme is an effective 
way of implementation of the wavelet filtering 

operation and it is divided into three 

stages:Split,Predict and Update. 
(i)Split:At this stage,main signal is divided 
into two samples even and odd sets. 
(ii)Predict:In this phase,odd samples are 

predicted from the even samples.This step is 
also called as Dual Lifting. 

(iii)Update:In this step,new even samples are 

generated by adding the original even samples 

to the predicted odd samples.This is also 
known as primal lifting. 

Inverse Lifting Transform is also carried out 

with the difference that its signs are reversed. 

  V.EVALUATION PARAMETERS  

(a)Peak Signal-to-Noise Ratio(PSNR): 
 It calculates the imperceptibility of the stego-

image.The higher the value of the PSNR of the 
stego-image reveals a higher quality of the 

stego-image or a higher imperceptibility of 

hidden message.The PSNR is calculated 
accotding to the following equation-

 
Where K represent the maximum possible 

value of the pixel in an image (e.g:for a gray-
scale image the maximum value is 255) and 

MSE is the mean square error. 

(b)Mean Square Error(MSE):  
It calculates the magnitude of the average error 

between the original image and the stego-

image.The MSE is computed below: 

 
 Where,R and C are the number of rows and 

columns in the cover image, X(i,j) is the 

intensity of X(i,j) the pixel in the cover image 

and Y(i,j) is the intensity of Y(i,j) the pixel in 
the stego-image. 

                   

                         VI.RESULTS 
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The performance of our model was compared 

with another technique developed by 

M.Elhoseny et. al.[6] on 256*256 pixel 

medical gray-scale image using 15-byte text 

size.        

 

           Fig 4:Gray Format of the Data Set 

 

 

 Fig 5:Histograms of the cover image and 

stego-image for the proposed model with text 
size of 15 bytes. 

 

 

Table 1: Results of PSNR and MSE values for the gray-scale images for M.Elhoseny et.al Model and 

ProposedModel.

   

                VII.CONCLUSION                 
Information Security is greatly essential over 

the unsecured shared medium.So,the image 
transforms are essential for achieving efficient 

compression of the image to successfully 

transmit accurate medical data.A secure 
medical data transmission model using gray-

scale images as a cover image based on the 

steganography technique has been proposed. 

Here the selection of a specific transform thus 
become vital,to maximize performance and 

results.We use different metrics such as PSNR 

and MSE to evaluate an error between the 
original image and the stego-image.From the 

results it is observed that,IWT gives efficient 

results when compared with the DWT-2L and 

DWT-1L.Thus,IWT is mostly recommended 
for critical medical applications because of its 

perfect reconstruction of the data without any 

loss of information along with low complexity 

and generates minimum error too.Unlike 

DWT,IWT increases the speed, regularity, 

stability and  robustness with respect to the 

DWT.Further more,the execution time and 
computational complexity is 25% less as 

compared with DWT,which is suitable for the 

need of telemedicine. 
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ABSTRACT 

Emotion recognition Analysis is an interesting and 

challenging problem, and impacts important 

applications in many areas such as human-computer 

interaction and data- driven. Deriving an effective 

facial expressions from the original images is plays a 

vital step for successful facial emotion 

recognition.An emotion recognition system should be 

in real time and highly accurate. In this paper, we 

propose an emotion recognition system with high 

performance from the original face images. Face 

detection can be done by viola-jones algorithm to 

extract the face regions in the frames. The Bandlet 

transform is realized on the face regions, and the 

resultant sub-band is divided into non-overlapping 

blocks.For an emotion recognition system svm 

algorithm is used,The Kruskal-Wallis feature 

selection is applied to select the most dominant bins 

of the concatenated histograms.The dominant bins 

are then fed into a Gaussian mixture model based 

classifier to classify the emotion. 

INDEX TERMS 

Emotion Recognition, Feature selection, Classifier, 

Bandlet Transform. 

 

1.INTRODUCTION  

Due to the ongoing growth along with the 

extensive use of smart phones, services and 

applications, emotion recognition is becoming an 

essential part of providing emotional care to people.  

 

 

 

Provisioning emotional care can greatly enhance 

users‟ experience to improve the quality of life. The 

conventional method of emotion recognition may not 

cater to the need of mobile application users for their 

valueadded emergent services. Moreover, because of 

the dynamicity and heterogeneity of mobile 

applications and services, it is a challenge to provide 

an emotion recognition [1] system that can collect, 

analyze, and process emotional communications in 

real time and highly accurate [2]manner with a 

minimal computation time.  There exist a number of 

emotion recognition [5] systems in the literature. The 

emotion can be recognized from speech, image, 

video, or text. There are many applications of the 

emotion recognition in mobile platforms. In mobile 

applications, for example, the text of the SMS can be 

analyzed to detect the mood or the emotion [6] of the 

users. Once the emotion is detected, the system can 

automatically put a corresponding „emoji‟ in the 

SMS. By analyzing a video in the context of emotion 

[8], a smart phone can automatically change the 

wallpaper, or play some favourite songs to coop with 

the emotion of the user. The same can be applied 

using oral conversation through a smart phone; an 

emotion can be detected from the conversational 

speech [12], and an appropriate filtering can be 

applied to the speech.  To realize an emotion 
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recognition engine must be in real-time, should be 

computationally less expensive, and givehigh 

recognition accuracy[15] with the experimental 

result.

2.PROPOSED SYSTEM 

FIGURE:1 shows a block diagram of the proposed 

emotion recognition system in matlab. In 

thefollowing subsections, we describe the 

components of the proposed system. 

 

In the below section we have to explain the each and 

every process of this emotion recognition system in 

matlab by using a flowchart preprocessing steps 

involved. Flow chart contains the two steps those are 

real time process and training process [13] through 

the steps  the whole paper should be done.we explain 

the processes of face detection, facial feature 

extraction, and the classification method, all of which 

are important for recognizing emotions from facial 

expressions.  

 

 

 

 

3.FLOW CHART 

 

 

 

Emotion detection by facial expressions 

recognizes and interprets human emotions 

from facial textures, and the movement of 

facial muscles, eyes, mouth or eyebrows. 

The workflow of real-time emotion 

detection by facial expressions proceeds as 

follows (FIGURE. 2). 

  • The emotion detection finds a user‟s face 

from the video frames (input).  

 • The detection extracts the facial features 

[4] and normalizes them to form feature 

vectors.  

 • It then classifies the user emotions into 

one of seven classes (neutral, happiness, 

sadness, anger, disgust,fear and surprise) 

using a classifier that is generated from a 

training process. 

  • Finally, it calculates the percentage of 

each emotion for further analysis. 
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4.RELATEDWORKS

a) Face detection 

Once we select the frames, the face areas in 

the frames are detected by the Viola-Jones algorithm 

[16]. This algorithm works fast, and is suitable for a 

real-time implementation.Now a day, many smart 

phones have the face detection functionality 

embedded into the mobile system.  

b) Bandlet transform 

 The Bandlet transform is applied to the 

detected face area. A face image has many geometric 

structures that carry valuable information about the 

identity[3], the gender, the age, and the emotion of 

the face. A traditional wavelet transform does not 

take care much about the geometric structure of an 

image, especially in sharp transitions; however, 

represent sharp transitions using geometrical 

structures can improve the representation of image. 

One of the major obstacles of using geometrical 

structure is a high computation complexity. The 

Bandlet transform overcomes the obstacle to 

represent geaometric structure of an image by 

calculating the geometric flow in the form of Bandlet 

bases. 

 c) KW feature selection 

 The number of features for the image is 

very huge; many features slow down the process, and 

they also bring the „curse of dimensionality‟. 

Therefore, a feature selection technique can be 

applied to reduce the dimension of the feature vector. 

There are many feature selection techniques [7], each 

of which has its own advantage and disadvantage. In 

our proposed system, we adopt the KW technique for 

its simplicity and low computational complexity, 

keeping in mind that the system is to deploy in 

mobile applications.  

d)GMM based classifier 

The selected features are fed into a GMM 

based classifier. During training, models of different 

emotions [9] are created from the feature set. During 

testing, log-likelihood scores are obtained for each 

emotion using the feature set and the models of the 

emotion. The emotion corresponding to the 

maximum score is the output of the system. In the 

experiments, different numbers of Gaussian mixtures 

are investigated. We choose the GMM based 

classifier [14] because it can operate in real-time, it is 

more stable than the neural network based classifiers.  

5.EXPERIMENTAL RESULTS AND ANALYSIS 

To validate the proposed system, we used a 

number of experiments using two publicly available 

databases, namely CanadeKohn(CK) and the 

Japanese female facial expression (JAFFE) databases. 

In the following subsections, we briefly describe the 

databases, and present the experimental results and 

discussion. 

a) Databases in our experiments 

 we used two databases. The JAFFE database 

consists of emotional face images of Japanese 

actresses. There are total 213 face images of 10 

female Japanese. All the images are gray, and have a 

resolution of 256×256. The original images were 

printed, scanned, and digitized. The faces are frontal. 

There are sevenemotion classes, which are anger, 

happiness, sadness, disgust, afraid, and surprise, in 

addition to neural. The CK database was created by 

the faces of 100 university-level students. After 

careful observations, the faces of four students were 

discarded because they were not properly showing 

the emotions. 

b) Experimental results  

 we used the JAFFE database in our 

experiments to set up different parameters of the 

proposed system. We chose this because it a smaller 

size database than the CK database. Once we fix the 

parameters using the JAFFE database, we used the 

CK database. During classification, we adopted a 5-

fold approach, where the database was divided into 

five equal groups. In each iteration, four groups were 

trained and the rest was tested. After five iterations, 

all the five groups were tested.    
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6. CONCLUSION 

An emotion recognition system for mobile 

applications has been proposed. The emotions are 

recognized by face images. The Bandlet transform  

which are then selected by the KW feature selection 

method. The GMM based classifier is applied to 

recognize the emotions. Two publicly available 

databases are used to validate the system. The 

proposed system achieved 99.8% accuracy using the 

JAFFE database, and 99.7% accuracy using the CK 

database. It takes less than 1.4 seconds to recognize 

one instance of emotion. The high performance and 

the less time requirement of the system make it 

suitable to any emotion-aware mobile applications. In 

a future study,we want to extend this work to 

incorporate different input modalities of emotion. 

7.FUTURE SCOPE 

The use of spherical canonical images 

allows us to perform matching in the spherical 

harmonictransform domain, which does not require 

preliminary alignment of the images. The errors 

introduced by embedding into an expressional space 

with some predefined geometry are avoided. In this 

facial expression recognition setup, end-to-end 

processing comprises the face surface acquisition and 

reconstruction, smoothening, sub sampling to 

approximately 2500 points. Facial surface cropping 

measurement of large positions of distances between 

all the points using a parallelized parametric version 

is utilized. The general experimental evaluation of 

face expressional system guarantees better face 

recognition rates. Having examined techniques to 

cope with expression variation, in future it may be 

investigated in more depth about the face 

classification problem and optimal fusion of color 

and depth information. Further study can be laid 

down in the direction of allele of gene matching to 

the geometric factors of the facial expressions. The 

genetic property evolution framework for facial 

expressional system can be studied to suit the 

requirement of different security models such as 

criminal detection, governmental confidential 

security breaches etc 
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Abstract—Today, there is a number of applications based 

on image processing and video processing. For instance, in 

surveillance systems, in security systems, etc., Object detection 

and tracking in real time is a complex area of research in 

computer vision. Object tracking definition is to track the 

required object over a sequence of images. There are mainly 

three steps in video analysis, detection of the required object, 

tracking of that object from frame to frame, and analysis of the 

tracked object to recognize their behavior. In this paper, we 

are trying to track the required object continuously in a video 

sequence. To track the object we selected TLD(Tracking-

Learning-Detection)framework which is used for long term 

tracking. For feature extraction of the object, which we want to 

track, we apply SIFT(Shift Invariance Feature Transform). By 

using both TLD and SIFT algorithms we tracked the object. 

After feature extraction of the object the tracker follows the 

object from frame to frame. The detector will corrects the 

error if any error occurred in the tracker. The learning can 
identify the detector’s errors. 

Keywords
—video processing, computer vision, TLD, SIFT. 

1. INTRODUCTION  

Object tracking in a video sequence, is one of the 

important research areas due to its commercial applications 

such as surveillance systems, security systems, mobile 
robots. The problem and difficulty to track the object 

depend on several factors such as the amount of important 

knowledge about the target and the number of type of 

parameters being tracked (scale, area, weight, rotation angle, 

shape). 

 Based on the classification of object tracking, video 

tracking can be divided into single target video tracking and 

multi-target video tracking. In this paper, we are going to 

track a single target. The single target tracking mainly 

consists of three steps, detection of required moving object, 

tracking of that object from frame to frame, and analysis of 

the tracked object to observe their behavior. 
 To get the long term tracking, there are a number 

of problems which need to be rectified. The main problem is 

the detection of the object when it reappears in the video, 

next a successful long-term tracker should handle the scale 

and illumination changes, background clutter, occlusions. 

The long-term tracking can be achieved either from tracking 

or from detection perspectives. Tracking algorithms identify 

object motion. Trackers require initialization, are fast and it 

produces smooth trajectories. On the other hand, trackers 
accumulate error during run-time and it fails if the object 

disappears from the video. Detection algorithms estimate the 

object location in every frame independently. Detectors do 

not mound and do not fail if the object disappears from the 

video. 

 The first contribution of this paper is the design of 

a TLD framework that divides the long-term tracking task 

into three sub-tasks: tracking, learning and detection. Each 

sub-task is addressed by a single component and these 

components operate simultaneously. In the TLD framework 

tracker follows the object from frame to frame. The detector 

detects the object and corrects the tracker if necessary. The 
learning expects the detector’s error and updates it to avoid 

these errors in the future.  

  

2. RELATED WORK 

This section reviews the related approaches for each of the 

component of our system. Section 2.1 reviews object 

tracking.  Section 2.2   reviews object  detection. 

 

2.1 OBJECT TRACKING 

Object tracking is the task of estimation of the 

object motion. Trackers assume that object is visible 
throughout the sequence. Various representations of the 

object are used in practice, for example: points [1], [2], 

articulated models [3], contours [4], or optical flow [5]. 

In this paper we focus on the methods that represent the 

objects by geometric shapes and their motion is 

estimated between consecutive frames, i.e. so called 

frame-to-frame tracking. Template tracking is the most 

straightforward approach in frame-to-frame tracking. 

The object will be described by a target template. 

2.2 OBJECT  DETECTION 

Object detection is the task of localization of 
objects in an input image. The object may be human, 

vehicle, missiles, etc. The definition of an object varies 

based on our requirement. It can be a single instance or 

a whole class of objects. The feature based approaches 
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usually follow the pipeline of: (i) feature detection, (ii) 

feature recognition. 

 
3. TLD FRAMEWORK 

 TLD is designed for long-term tracking of an 
unknown object in a video. TLD block diagram is 
shown in the below figure. Tracker expects objects 
motion between consecutive frames under the 
assumption that the object is visible. The trackers never 
recover if object moves out of video. Detector treats 
every frame as independent. 

 

 

                              

FIG 1: Block diagram of TLD framework 

 While a wide range of trackers and detectors exist 
but we are not aware of any learning method that would 
be suitable for the TLD framework.. The learning 
method[6] should: (i) deal with arbitrarily complex 
video streams where the tracking failures are frequent, 
(ii) never degrade the detector if the video does not 
contain relevant information and (iii) operate in real 
time. 

 

Fig: Flow chart of proposed algorithm 

 

 

4.  SIFT ALGORITHM 

 SIFT stands for Scale Invariance Feature Transform. By 
using this algorithm we can extract the required features. 
Matching features across different images is a common 
problem in object tracking. When we have images of 
different scales and rotations, we need to use the Scale 
Invariant Feature Transform. SIFT is feature extraction 
algorithm in computer vision. 

  In this paper we selected scale, rotation angle and 
weights as the main features to detect the object.   

The steps to extract the main features are as follows: 

1. Let us consider   

     L- Original image  

I- Gaussian filtered image 

And take the difference between the L and I that should be 
considered as Difference of Gaussian. 

           DOG=L-I 

2. Now apply the convolution between the original 
image and DOG 

K= DOG * I 

By using this we can extract some key points 

3. After that do the localization of key points 

X= (DOG)⸆  

If I * X > 0.5 then that point should be considered 
as main key point 

4. Now find out the magnitude and rotation angle 

 this 
formula is used to calculate the magnitude and it is 
denoted as m(x,y). 

 

this formula is used to calculate the rotation angle. 
 

5. If number matched features are greater than three 
then the bounding box formed. 

6. Based on the matched features the object will be 
tracked and if more feature are matched then 
accuracy will be more. 
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FIG 2: Flow chart for SIFT algorithm 

 

5 RESULTS 

The results for the object tracking in video sequence using 
TLD (Tracking-Learning-Detection) framework are as 
follows. Initially we have to select the interest object and by 
using SIFT algorithm features are calculated. After that the 
object is tracked.  

 

FIG 3: OBJECT SELECTION 

 

 

 

                            

                         

FIG 4: TRACKING RESULTS 

6. CONCLUSION 

  In this paper, we studied the problem of tracking of an 
unknown object in a video stream. We designed a framework 
that divides the task into tracking, learning and detection. 

First we have to select the required object from one 
frame. By using SIFT algorithm for feature extraction we 
extracted the required object features from reference image 
and by using that features of reference image we compare all 
frames with reference image. Based on the results of 
matched features the object will be tracked. 
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Abstract -- BRAIN TUMOR extraction and its analysis 

are challenging tasks for medical image processing 

because brain image is complicated. Segmentation plays a 

very important role in the medical image processing. So it 

becomes difficult for doctors to identify tumor and their 

causes. In this project, first we present a comparative 

study of different methods implemented for tumor 

detection. After a brief review different segmentation 

methods used for detection of tumor from Magnetic 

Resonance Imaging (MRI) of brain has been discussed. 

Finally we will propose a technique for detection of tumor 

using image segmentation. The brain is the most 

important part of the central nervous system. The main 

task of the doctors is to detect the tumor which is a very 

time consuming task for which they feel burden. The only 

optimal solution for this problem is the use of image 

segmentation. Extraction and classification of brain 

tumor from MRI scan images of brain which incorporates 

segmentation and morphological function which are the 

basic functions of image processing. Here we detect the 

tumor, segment the tumor and we calculate the area of 

the tumor and also the Severity of the disease can be 

known, through classes of brain tumor. 

Keywords: Brain Tumor, Image Segmentation, 

Magnetic Resonance Imaging 
 

I. INTRODUCTION 

Tumor is an uncontrolled growth of cancer 

cells in any part of the body. Brain tumor 

segmentation is one of the crucial procedures in 

surgical and treatment planning. Brain tumor 

segmentation using MRI has been an intense- 

research area. Brain tumors can have various sizes 

and shapes and may appear at different locations. 

Varying intensity of tumors in brain magnetic 

resonance images (MRI) makes the automatic 

segmentation of tumors extremely challenging. 

There are various intensity based techniques which 

have been proposed to segment tumors on 

magnetic resonance images. A texture based image 

segmentation using GLCM (Gray-Level Co-

occurrence Matrix) combined with classifier is 

proposed here. From the MRI images of brain, the 

optimal texture features of brain tumor are 

extracted by utilizing GLCM. This method 

provides more efficient brain tumor segmentation 

compared to the segmentation technique will 

provide more accurate result. Tumor is the 

abnormal growth of the tissues. A brain tumor is a 

mass of unnecessary cells growing in the brain. 

Brain cancer can be counted among the most 

deadly and intractable diseases.Today, tools and 

methods to analyses tumors and their behavior are 

becoming more prevalent. Magnetic Resonance 

Imaging (MRI) has become a widely-used method 

of high-quality medical imaging, especially in 

brain imaging where MRI’s soft tissue contrast and 

non-invasiveness are clear advantages. An 

important use of MRI data is tracking the size of 

brain tumor as it responds treatment.The MRI-scan 

images an ideal source for detecting, identifying 

and classifying the right infected regions of the 

brain.Applying digital image processing ensures 

the quick and precise detection of the tumor. One 

of the most effective techniques to extract 

information from complex medical images that has 

wide application in medical field is the 

segmentation process. The main objective of the 
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image segmentation is to partition an image into 

mutually exclusive and exhausted regions such that 

each region of interest is spatially contiguous and 

the pixels within the region are homogenous with 

respect to a predefined criteria.In this thesis, the 

major novel approaches for analyzing tumor-

bearing brain images in an accurate way are 

presented as convolution neural network 

classification.The method has been evaluated with 

good results on a large number of clinical and 

synthetic images. 

 

II. LITERATURE SURVEY 

1. Manoj K Kowar and SourabhYadav 

presented aaper on detection& segmentation 

using histogram thresholding. This paper 

presents a technique for the detection of tumor in 

the brain using segmentation and histogram 

thresholding. The proposed method can be 

successfully applied to detect the contour of the 

tumor and its geometrical dimension this gave an 

idea of segmentation and thresholding on brain 

tumor image. 

2. JawadHaiderKazmi, KalimQureshi, and 

Haroon Rashid presented a paper on Enhanced 

MRA images quality using structure adaptive 

noise filter and edge sharpening methods This 

paper presented a new enhancement technique 

namely SAN filter. The ordinary image filters blur 

the image and also remove important structural 

information like lines and edges. This loss of 

structural information could be dangerous in a 

clinical environment and could leads to incorrect 

diagnosis. To address this problem, a structure 

preserving noise filter is designed. 

III. BRAIN TUMOR SEGMENTATION 

In this paper, we segmented the tumor 

structure into three intra-tumoral regions: 

peritumoral edema, necrotic and non enhancing 

tumor core, and enhancing tumor region. Each of 

these regions has different radiological properties 

[4], which facilitates recognition by image 

processing techniques. Different biological 

structures that have similar radiological properties 

may be identified as one region. Thus, all brain 

biological structures are categorized into four 

broad regions -the three tumor regions and the 

healthy tissues region, each region contains similar 

looking structures. These regions are labeled into 

four classes for the segmentation task: class 0 for 

the healthy tissues and background, class 1 for the 

necrotic and non-enhancing region, class 2 for the 

edema, and class 4 for the enhancing tumor region.  

IV. NEURAL NETWORKS 

Neural networks are powerful machine 

learning tools that try to mimic the way the brain 

processes data. A typical neural network aims to 

represent a mapping between its input and output, 

deep neural networks have a multilayerstructure 

where data are processed in each layer. 

Convolution  neural network is a variant of the 

deep forward neural network, it is highly inspired 

by the way the human visual cortex work, it has 

multiple receptive fields that capture data and then 

it detects features in the data at multiple scales. 

Patch-wise convolution neural networkscan be 

used for segmentation, in which the image t\4 be 

segmented is divided into small patches and each 

patch is used to classify the pixel at the center to 

determine the region to which it belongs. Neural 

networks were used extensively for brain tumor 

segmentation,although they had achieved high 

accuracies we believe there is still a room for 

improvements. In this paper, we focus on patch-

wise CNN models to segment brain tumor in MRI 

images and point out some decisions that can help 

in improving existing models, and designing-and-

training of new patch-wise CNNs for Brain tumor 

segmentation.  

V.  PROPOSED METHODOLOGY 

The implementation of brain tumor detection 

involves following steps: 
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A.  INPUT IMAGE: 

 An image is a rectangular array of values 

(pixels). Each pixel represents the measurement of 

some property of a scene measured over a finite 

area. The property could be many things, but we 

usually measure either the average brightness (one 

value) or the bright nesses of the image filtered 

through red, green and blue filters (three values). 

The values are normally represented by an eight bit 

integer, giving a range of 256 levels of brightness. 

We talk about the resolution of an image: this is 

defined by the number of pixels and number of 

brightness values 

B. IMAGE PRE-PROCESSING: 

 In photography, computing, and colorimetric, 

a grayscale or greyscale image is one in which the 

value of each pixel is a single sample representing 

only an amount of light, that is, it carries only 

intensity information. Images of this sort, also 

known as black-and-white or monochrome, are 

composed exclusively of shades of gray, varying 

from black at the weakest intensity to white at the 

strongest. 

C.  SEGMENTATION: 

In computer vision, image segmentation is 

the process of partitioning a digital image into 

multiple segments (sets of pixels, also known as 

super-pixels). The goal of segmentation is to 

simplify and/or change the representation of an 

image into something that is more meaningful and 

easier to analyze. Image segmentation is typically 

used to locate objects and boundaries (lines, 

curves, etc.) in images. More precisely, image 

segmentation is the process of assigning a label to 

every pixel in an image such that pixels with the 

same label share certain characteristics 

 

Fig. 1: Flow Chart for Proposed Methodology 
 

 D. FEATURE EXTRACTION: 
 

The GLCM is a well-established statistical 

device for extracting second order texture 

information from images. A GLCM is a matrix 

where the number of rows and columns is equal to 

the number of distinct gray levels or pixel values in 

the image of that surface. GLCM is a matrix that 

describes the frequency of one gray level appearing 

in a specified spatial linear relationship with 

another gray level within the area of investigation. 

Given an image, each with an intensity, the GLCM 

is a tabulation of how often different combinations 

of gray levels co-occur in an image or image 

section. Texture feature calculations use the 

contents of the GLCM to give a measure of the 

variation in intensity at the pixel of interest. 

E. CNN CLASSIFICATION: 

In pattern recognition, the k-nearest neighbors 

algorithm (k-NN) is a non-parametric method used 

for classification and regression. In both cases, the 

input consists of the k closest training examples in 

the feature space. The output depends on whether 

k-NN is used for classification or regression. In k-

NN classification, the output is a class 

membership. An object is classified by a majority 

vote of its neighbors, with the object being 

assigned to the class most common among its k 
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nearest neighbors (k is a positive integer, typically 

small). If k = 1, then the object is simply assigned 

to the class of that single nearest neighbor. 

F: ESTIMATION: 

• True positive (TP) = the number of cases 

correctly identified as patient.  

• False positive (FP) = the number of cases 

incorrectly identified as patient.  

• True negative (TN) = the number of cases 

correctly identified as healthy.  

• False negative (FN) = the number of cases 

incorrectly identified as healthy.  

VI.RESULTS AND DISCUSSIONS 
 

A. INPUT IMAGE: 
 

The MRI Images are collected from database. 

 

 

 

 

 

 

 
 

                     Fig. 2: Input image 1 
 

B. PRE-PROCESSING: 
 

It performs high degree of noise reduction in 

an image and equalizes all the intensity of the pixel 

values in the image without any loss. 

 

 

 

 

 

 

 

Fig. 3: Filtered and DWT images 
 

C. SEGMENTED IMAGE: 
 

The process of dividing an image into 

multiple parts.This is typically used to identify 

objects in digital image. 

 

 

 

 

 

 

 

 

 

 
 

Fig. 4:Segmented image 
D. FEATURE EXTRACTION: 

 

It is used to transforming the input data  

into set of features like  shape, size and area 

etc., 

 

 

 

 

 

 

 

 

 
 

Fig.5: Histogram Features AndShape Extraction 
 

E. CNN CLASSIFICATION: 
 

It is a type of artificial neural network 

used in image recognition and processing, that 

is specifically designed to process a pixel data. 

 

 

 

 

 

 

Fig. 6: Classification image 
 

F. ESTIMATION: 
 

In this process we calculate the 

accuracy, sensitivity and specificity of the 

output image. 
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Fig. 7: Estimated Histogram image 
 

 

 

 

 

 

 

G. INPUT IMAGE: 
 

The anotherMRI Images are collected 

from database. 

 

 

 

 

 

 

Fig. 8: Input image 2 
 

H. PRE-PROCESSING: 
 

It performs high degree of noise 

reduction in an image and equalizes all the 

intensity of the pixel values in the image 

without any loss. 

 

 

 

 

 

 

Fig. 9: Filtered and DWT images 2 
 

I. SEGMENTED IMAGE: 
 

The process of dividing an image into 

multiple parts. This is typically used to 

identify objects in digital image. 

 

 

 

 

 

 

 

 

 

Fig. 10: Segmented image 2 
 

J. FEATURE EXTRACTION: 
 

It is used to transforming the input data  

into set of features like  shape, size and area 

etc., 

 

 

 

 

 

 

 

 
 

Fig. 11: Histogram Features and Shape Extraction 

 
K. CNN CLASSIFICATION: 

 

It is a type of artificial neural network 

used in image recognition and processing, that 

is specifically designed to process a pixel data. 

 

 

 

 

 

 

Fig. 12: Classified Output 2 
 

L. ESTIMATION: 
 

In this process we calculate the 

accuracy, sensitivity and specificity of the 

output image 
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Fig. 13: Estimated image 2 
 

V. CONCLUSION 
 

This paper has provided a comprehensive 

overview of the state of the art MRI-based brain 

tumor segmentation methods. Although most of 

brain tumor segmentation algorithms have 

relatively good results in the field of medical image 

analysis, there is a certain distance in clinical 

applications. Due to a lack of interaction between 

researchers and clinicians, clinicians still rely on 

manual segmentation for brain tumor in many 

cases. The existence of many tools aims to do pure 

research and is hardly useful for surgeons.In 

summary, we propose a novel CNN-based method 

for segmentation of brain tumors in MRI images. 

In this project various existing segmentation 

methods for brain MR image have been discussed. 

Using the knowledge from the above discussions 

our project proposes a Tumour Detection from 

MRI Images using Image Segmentation. 

 

 

 

VI.FUTURE SCOPE 
 

We have worked on gray images in this 

project. We can also work on color images directly. 

We can implement a training set and classify the 

tumor according to its grades. In this project we have 

detected the location of the tumor in the MRI scanned 

image. The next step will be classifying the tumor 

according to its features. We can also predict the 

tumor growth by using this method.  
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Abstract: 

 In olden days Face Recognition is 

very popular for security applications. But 

security against face spoofing attacks 

requires the increased attention, such attacks 

can be easily done by printed photos, video 

replays and 3D mask of a face. To avoid 

such things the proposed paper is an “Eye 

Blink Detection using MATLAB”. The 

proposed method has a low computational 

complexity and high accuracy such that it is 

an efficient and effective to run not only on 

mobile device but also on other platforms. 

The proposed method detects the movement 

of an eye ball and the number of eye blinks 

to improve face recognition. To reduce the 

risk of securing personal information an eye 

blinking detection is associated into the 

system. Using the front camera of the phone 

and different machine learning algorithms, 

user’s eye movements are being tracked and 

detected by the mobile phones.  Eye Blink 

detection plays a very important role in the 

field of human computer interaction. The 

proposed method has a wide range of 

application such as object selection, driver 

drowsiness detection, financial transactions, 

border and airport control, home or building 

security military applications, persons with 

disabilities and so on. Eye blinking detection 

is hand free interfacing system that removes 

the gap between the real and electronic 

world. It is great importance in today’s 

world where implicit commands become 

more useful and attractive that the explicit 

on. 

Keywords: MATLAB2013, Face Detection, 

Eye Detection, Eye Blinking Detection.  

1. Introduction: 

According to the statistics of Seong 

won Han [1], As new applied services 

related to smart mobile devices associated 

with social network are emerging constantly, 

in order to prevent non-owner from being 

able to operate directly the built-in system of 

mobile device, screen unlock function is 

gradually applied. However, due to today’s 

social network popularity, some interested 

people might be able to steal personal data 

from the network, and this function became 

easier to be broken. Therefore, in this study, 

“eye blink” function is associated into the 

system to make sure that the user in front of 

the mobile device is the right person instead 

of a photo so as to protect personal data 

within the mobile device and to reduce 

cheating issue from human face.  

2. Literature Review: 

The aim of this paper [1] is to help 

people for improvement of the door security 

of sensitive locations by using face detection 

and recognition. Face is a complex 

multidimensional structure and needs 

enhanced computing techniques for 

detection and recognition. If a face is 

recognized, it is authenticated. The door will 

open automatically for the authenticated 

person due to the command of the 

microcontroller. 

The paper[2] presents a methodology 

for recognizing the human face based on the 
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features derived from the image. The 

proposed methodology is implemented in 

two stages. Better accuracy in recognition is 

realized with the proposed method. 

The work in [3] is consisting of web 

camera which placed in a way that it records 

driver’s head movements in order to detect 

drowsiness. As drowsiness is detected, a 

signal is issued to alert the driver. The 

system is implemented using cascade object 

identifier from vision toolbox of MAT lab, 

which detects face, eyes, nose and mouth 

from the image which is captured from web 

camera.  

The work in [4] claims that the face 

recognition systems in applications from de-

duplication to mobile device unlocking, 

security against face spoofing attacks 

requires increased attention; such attacks can 

be easily launched via printed photos, video 

replays and 3D masks of a face. We address 

the problem of facial spoof detection against 

print (photo) and replay (photo or video) 

attacks based on the analysis of image 

aliasing (e.g., surface reflection, more 

pattern, color distortion, ´and shape 

deformation) in spoof face images (or video 

frames). 

3. Proposed Method: 

3.1 System Architecture:  

In this section, an eye blink 

technique in association with face 

recognition is proposed to improve the 

application of cheating of screen unlocking 

by a human face. For that eye blink 

technique is associated into the system. 

Blinking method [7] did not need any 

complicated procedure to user identity and 

the user just blinks his/her eyes to fast 

unlock the screen on mobile devices. Eye 

blink detection help in future purpose to 

store some important information in the 

mobile phone such as bank information, 

customer data and photos, etc., Human eyes 

will complete eye [8] blink action 

unconsciously or autonomously within a 

second. The system architecture can be 

divided into five blocks, which are 

respectively face detection, face recognition, 

face database, eye detection, eye blink 

detection. The function of each function is 

described as follows: 

 

Fig 1: Block Diagram of Proposed                   

method 

3.2 Face Detection: 

The viola-Jones object detection algorithm is 

the first object detection to provide 

competitive object detection rates in real 

time proposed in 2001 by Paul viola and 

Michael Jones [2]. Although it can be 

trained to detect a variety of object classes, it 

was motivated primarily by the problem of 

face detection. The Viola-Jones algorithm 

has four stages: They are 

A. Haar feature selection. 

B. Creating an integral image. 

C. Ada boost training. 

D. Cascading classifiers. 
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      Face Detection [3] is the process of 

locating a face region in an image. The face 

detection does not care who the person is, 

just that it is a human face. Face detection 

[4] is a computer technology used to identify 

human faces in digital images by 

determining the location of the faces in the 

image and extract sub images for each face. 

It will find a face from the face image with 

face samples on a face database to achieve 

user’ identification. If she/he is identified, 

the eye detection will start.        

  

 

Fig 2: Detection of face 

3.3 Eye Detection: 

Given an arbitrary face image, the 

goal of eye detection is to determine the 

location of the eyes. Simply in eye detection, 

the areas where both eyes are located are 

found. As a result of this process usually eye 

areas [6] are indicated by a rectangle. For 

detecting of eyes from a face we used viola-

Jones algorithm.  

 

            Fig 3: Face and Eye Detection 

3.4 Eye Blink Detection: 

Our Eye blink [5] algorithm 

comprises of, Taking eye blink video as a 

input, converting video into frames. Here we 

are taking 8sec video as input. Now the 

video obtains a 290 frames. The obtained 

frames based on the time consumed by the 

video. Based on these frames select the three 

different states (i.e..open state ,closed state 

and half blink state)  i.e.. frame1,frame79, 

frame192. From the above selected states, it 

plots the graphs respectively. Based on the 

plotted graphs determine the threshold 

values, to show authentication differences 

between the persons.  

 

 

Fig 4: Flow chart for proposed method 

Eye blinking can be detected with 

high reliability. Eye blink detection, which 

finds eyes through the human face. Eye 

blink detects the number of eye blinking to 

improve face recognition for screen unlock 

on mobile devices.  

Blinking method did not need any 

complicated procedure to user identity and 

the user just blinks his/her eyes to fast 

unlock the screen on mobile devices. In a 

video, we detect an eye blink if several 

consecutive frames capture the quick motion 

of closing and opening the eyelids. 
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3.4.1 Closed and open eye detection: 

 

Based on the obtained frames we 

selected the different states of the eye. The 

respective frames and graphs are shown 

below:  

 

 
(a) 

(  

 

(b) 

 
(c) 

Fig 5: (a) closed eye image (b) open eye 

image (c) half blink image 

 

 
(a) 

 
(b) 

 

 
(c) 

Fig 6: Results for eye blink detection (a) 

Graph for closed eye (b) Graph for open eye 

(c) Graph for half blink 

 

If consider three threshold values 

based on above graphs i.e. y1, y2, y3. If 

y1>120, y2>54 and y3>74 then it shows as 

authenticated, otherwise it is 

unauthenticated. When we give eye blink 

video as an input it converts into frames and 

then based on the obtained graphs it 

compares the graph values with the 

threshold values given. If the obtained graph 

values are matched with the threshold values 

then only it is authenticated, otherwise it is 
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unauthenticated. 

 
 

Fig: 7 Result for Authentication 

 

 

 
 

Fig: 8 Result for unauthentication 

 

4. Conclusion: 

 

Due to the popularity of smart phone, 

people tend to store some important 

information in the mobile phone such as 

bank information, photos, customer data, 

and subscription information, and so on. 

However, when the information was stored 

in the mobile phone; it will need strong 

protection methods to avoid the theft of 

related information by others. Face 

Recognition can be easily cheated by using 

the color photos of the users on the mobile 

devices. Therefore, in this paper, the eye 

blink was proposed to improve the face 

recognition on mobile screen unlocking. Our 

method did not need any complicated 

procedure to authenticate user identity, and 

the user just blinks his/her eyes to fast 

unlock the screen on mobile devices. 

 

5. Future scope: 

 

Eye blink detection help in future 

purpose to store some important information 

in the mobile phone such as bank 

information, customer data and photos, etc., 

by implementing a screen unlock as well as 

app unlock. The proposed algorithm will 

also detect eye blink with wearing glasses. 
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Abstract—Road accidents are the main reason for high 

mortality worldwide. Observation and following the 

road signs meticulously reduces the potential accidents. 

Driving in unknown territories, fatigue, atmospheric 

conditions reduce the effective observation and 

recognition of traffic signs. This paper builds an 

automatic cruise control and guidance system for 

recognition of a subset of Traffic signs and alerts the 

driver with potential road sign and a voice output. A 

robot prototype is built to take necessary action 

corresponding to the sign recognized. A neural network 

based classification consists of two modules, viz., 

Detection and Recognition.  A feed forward perceptron 

is built to recognize seven most important signs like stop, 

right turn, left turn, no U turn, yield etc.,. The results 

demonstrate good accuracy of recognition low false 

positives.  
Keywords—Automatic detection, Neural Network, feed 

forward perceptron, Performance, Accuracy, Error Histogram 

I. INTRODUCTION  

One of the reasons for high mortality in India is 

due to road accidents. Road Traffic Accident (RTA) can be 

defined as, ‘An event that occurs on a way or street open to 

public traffic; results in one or more persons being injured 

or died, where at least one moving vehicle is involved. Thus 

RTA is a collision between two vehicles; between vehicles 

and pedestrians; between vehicles and animals; or between 

vehicles and geographical or architectural obstacles.’ Road 

traffic accidents are a human tragedy. They involve high 

human suffering and socio-economic costs in terms of 

premature deaths, injuries, loss of productivity, and so 

on.[1] Road Traffic Injuries (RTI) ranked fourth among the leading 

causes of death in the world.[2] Nearly 1.3 million people die every 

year on the world’s  roads and 20 to 50 million people suffer non-fatal 

juries, with many sustaining a disability as a result of their 

injury.[3]Road traffic injuries are the leading cause of death among 

young people aged 15-29 years and cost countries 1-3% of the gross 

domestic product (GDP).[3-4] By 2020 road traffic crashes are 

predicted to result in the deaths of around 1.9 million people 

annually.[4] Most of the accidents and fatalities occur due to 

limitations  of the driver in observing and following the most 

important Traffic signs. Driving is a task based almost entirely 

on visual information. for successful navigation. 

Identification, recognition and following of traffic signs is 

very important. Traffic signs provide information about the 

current state of road, restrictions, prohibitions, warnings and 

other helpful information for navigation. For an ordinary 

observer due to fatigue, unknown terrains, atmospheric 

conditions like fog and mist decrease the efficiency of driver 

in recognizing and following the traffic signs. An automatic 

cruise control and driver guidance system may of great help 

to reduce the accidents. 

This paper discusses recognition of a subset (7) of 

most important traffic signs and alert the driver with a voice 

output, display the traffic sign detected on the driver’s video 

console and a corresponding action will be initiated. 

 This paper is organized into six sections, Section I 

discusses introduction and motivation, section II discusses 

survey of literature, section III discusses classifications of 

the road signs, section IV speaks about methodology, 

section V illustrates results and section VI  discusses 

conclusions and Future scope. 

II. LITERATURE SURVEY 

 A lot of research has been carried out for design a robust 

traffic sign recognition system and it is difficult to compare 

between those approaches since they are based on different 

data. J. Miura et al [5] proposes YUV plane decomposition 

of the scene to detect blue rectangular signs. J. Lillo-

Castellano et al [6] uses L-a-b and HSI colour space to 

extract the candidate blobs for chromatic signs. White signs 

are detected with the help of an achromatic decomposition. 

Post-processing is performed to discard non interest regions, 

and to connect fragmented signs. Maltonado et al [7-8] used 

a signature defined as the distance from the mass centre to 

the edge of blob as a function of angle to classify blobs as 
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triangles, squares or circles. Gabrilla.et al. [9] used distance 

transform (DT) and template matching to detect circular and 

triangular signs.  Ruta et al [10] used the colour distance 

transform, where a DT is computed for every colour channel 

separately. Larsson et al [11] used locally segmented 

contours combined     with an implicit star shaped object 

model as photo types for different sign classes. The contours 

are described by Fourier descriptors. 

III. CLASSIFICATIONS OF ROAD SIGNS 

 Traffic signs have been designed so that they are easily 

recognizable. The colour for traffic sign is assigned such that 

it serves purpose of easy detection and interpretation. These 

signs are represented by fixed shapes like triangle, circle, 

octagon and rectangle. The combined features of colour and 

shape are used by driver to distinguish a traffic sign. Traffic 

signs are located at well-defined locations so that the drivers 

can more or less expect the position of the sign. The road 

sign may contain text as a string of characters or pictogram 

of both to represent to meaning of the sign. They are 

characterized by using fixed text fonts and character heights. 

The traffic signs in India are categorized as WARNING (40), 

COMPULSARY (27), REGULATORY (10) and  

INFORMATORY (15).  Figure.1 demonstrates different 

categories of road signs. 

 

 

 

 

 

 

 

 

Fig. 1 Classification of road signs 

A Warning sign consists of a triangle with red coloured 

border and white background. Different pictograms in black 

are used to represent the various warnings. This signs alert 

the driver with hazard ahead. 

A Compulsory sign uses a circle with red border and white 

background. These signs restrict the action of drivers 

depending on the pictogram represented on the sign. Signs 

with a cross prohibit the driver from certain decision such as 

no left turn  or no ’U’ turn etc.., Speed limit signs are also 

included in this category, with speed limit as the pictogram.. 

A Regularity sign is a mandatory sign to control the action of 

the drivers. They are used to regulate the traffic flow and 

vehicles moving on a road. Blue circle with white border 

represents a regulatory sign. While the arrows within it 

represent the movement of the vehicle on road. 

An Informatory sign gives information like nearby hospitals, 

telephone booth, first-aid, petrol pumps etc.., which help the 

driver in emergency. White rectangular with thick blue 

border and the necessary pictogram represents this category 

of signs. Parking information is also included in this 

category. 

IV. METHODOLOGY 

Automatic Cruise Guidance and Control System for 

Detection and Identification of Indian Road Signs using 

Artificial Neural Network consider seven most important 

Indian road signs obtained from Chandigarh Traffic Police 

Dataset. The data set is divided into 7 classes with a class 

label for each symbol. The colour and shape features are 

extracted from the dataset. A total of 1200 features from 

HSV (Hue, Saturation and Value) plane are extracted.The 

approach is described in the block diagram shown in Fig. 2.  

The proposed System mainly consists of two main 

phases: Detection Phase (where the region of interest is 

extracted from an image of traffic sign) and  Recognition 

Phase(where the detected traffic sign  is recognized using 

neural network). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Block diagram 
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The symbols used for training the system are shown in 
Fig. 3.  

 

 

 

 

 

 

 

 

       Fig 3. Symbols Used for Training 

In image acquisition phase the real time image is acquired 

by using a mounted camera on vehicle. For simplicity 30 

numbers of pre acquired real time images are used. The 

captured image is subjected to noise, blur etc.. Image 

enhancement operations such as Histogram Equalization, 

Illumination correction and Noise removal is applied to 

enhance the recognition of the image. Median Filtering is 

applied to remove the noise present. A data set consisting of 

7 classes of signs are used for training. The identification 

phase consists of two main phases. 

The detection phase region of interest is recognised based 

on the colour in given image and the recognition phase 

extracted feature vector of the real time scene is fed for 

further classification. The Algorithm detection and 

classification is mentioned shown as below 

 

1. Convert the image to HSV Plane 

2. Perform max. Thresholding on S plane 

3. Perform max. Thresholding on H plane 

4. Segment the traffic sign 

5. Obtain the feature vector for the above step 

6. Feed feature vector to a neural Network for 

classification into one of 7 symbols 

 

Calculation of Feature vectors is described as below  

1. Resize the image to 100*100 

2. Divide it into 5*5 blocks 

3. Take the mean of  R,G,B planes for these blocks 

4. Concatenate it to form the feature vector 

 

 

A prototype has been built to simulate the actions of the 

cruise whose block diagram is as shown in the fig 4. 

 

 

 

 

 

 

 

 

 

 

Fig 4: Block diagram of the prototype module  

 

V. RESULTS 

The training and testing results of the system are depicted in 

this section. A Pattern classification neural network 

cosnsiting 1200 input and 63 hidden nodes and 8 output 

nodes  has been built.  

 

   

   

Fig. 5 Training Sample 

 

   

   
Fig. 6 Testing Sample 

 

 
 

Fig 7:Block Diagram of neural net 
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Fig 8: Performance curve 

 
Fig. 9 Error Histogram  

 
Fig. 10 Confusion Matrix 

 

 

 
 

  
 

Fig. 11 Sample outputs 

. 

VI. CONCLUSISIONS AND FUTURESCOPE 

The system built around this model provides an accuracy of 

80% for a dataset of 70 images. If multiple traffic signs are 

present or occlusions are present or occasionally 

misclassifies the symbol.  Deep Neural networks may work 

well in this scenario which demands huge dataset. 

Availability of a standard Dataset for Indian conditions is an 

issue. 
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Abstract— In order to measure the distance of an object from 

a point, a measurement technique using a single camera is 

proposed in this paper. The main aim is to find the distance of 

an object that is placed in front of the camera. In this method 

the first step is to capture the image of the object. Then the 

captured image undergoes filtering to remove noise. After 

removing noise a bounding box is created based on the size of 

the object. By considering the parameters of the bounding box 

and the dimensions of the object the distance calculation is 

performed. The proposed model is  applicable for the objects 

that are moving. Experimental results are carried out by using 

MATLAB to estimate the measured distance by the proposed 

method. 
Keywords— Distance measurement, Camera , Bounding box, 

Object, Noise. 

I. INTRODUCTION  

  Distance measurement is a major role for an 

intelligent robot or an agent to understand its 
workspace. This feature has been embedded in many 

of Driver Assistance Systems [1, 2] and mobile robot 

applications [3]. There are many  methods used to find 

the distance to objects or obstacles for various 
operating environments. Some tools send signals to 

object such as laser or ultrasonic rangefinder. 

However, some methods only get information about 
the object position such as measurements based on 

vision algorithms.  

Vision algorithms have been used to extract 
lines and points to determine the location of robots  

[3]. In vision methods, the standard form is to use the 

stereo systems which require at least two cameras or 

changing camera position and parameters. Moreover, 
this requirement increases system cost and power 

consumption. Therefore,  effective methods can be 

provided that can be used in single-camera systems are 
required. Holzmann and Hochgatterer built a mobile 

phone for indoor and outdoor distance measurement 

[4]. Lamza, Wrobel and Dziech measured distance 
with different focus settings [5]. However, they need  

modification in  camera or the lens parameters . Di, 

Shang and Wang measured distance with a single 

rotating camera by using Perspective Projection Model 
with a relative accuracy about 3% [6]. Sugimoto, 

Kanie, Nakamura and Hashizume used single camera 

and ultrasound for 3D localization [7]. Ali,Kurokawa 
and Uesugi used a method that is having a single 

camera in order to improve the precision measurement 

in machining technology [8]. Zhang, Stahle, Gaschler, 
Buckl and Knoll presented an approach based on 

Random Finite Set (RFS) Statistics to estimate a 

vehicle's trajectory in complex urban environments by 

using a fixed single camera [9]. Dong offered a vision 
measurement method for estimating the distance of the 

object in static scene, which requires single camera 

with 3-axis accelerometer sensor and rotated around a 
fixed axis [10]. 

 In this paper, a method based on a single-

camera is proposed where vision techniques is used to 
measure the distance of objects by assuming camera is 

stationary. The proposed method can be employed 

especially for object that are not stationary.  

A filter could be applied to reduce noise from 
the imaging system  [11]. In this study, Median filter 

has been employed to improve the image quality. To 

obtain a binary image, an optimal automatic threshold 
detection method based on the image histogram is used 

(the Otsu’s method [12]). Also, the morphological 

operations, which are useful for the separation and 

characterization of shapes [13], have been applied to 
the extracted components from binary images. 

However, using edge detection here the objects are 

identified and the distances are measured. 

mailto:krishnamohan24@gmail.com
mailto:krishnamohan24@gmail.com
mailto:kesava1922@gmail.com
mailto:nanikarthik12311@gmail.com
mailto:ashish.kongala12@gmail.com
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Experiments are carried out in MATLAB 

platform to observe how much the measured distance 
by the proposed method converges to the actual 

distance of the object. 

The rest of this paper is  as follow. In the next 
section, a distance measurement system based on the 

proposed method is presented. In the third section, the 

results of the experiments are demonstrated and 
discussed. The last section is the conclusion. 

II. DISTANCE MEASUREMENT IMPLEMENTATION 

The overview of the proposed distance 

measurement system is shown in Fig. 1. The 
implementation of this system can be divided into 

three main stages: pre-processing, establishment of 

correspondence, and calculating the distance.   

A. Pre-processing Stage 

At this stage, the required features of each image 
are extracted in order to use in subsequent processes. 

Firstly, the snapshots that taken from the camera are 

considered in both color and grayscale forms in order 
to perform next operations in parallel on the both 

image forms. The color image is used for detection and 

extraction of the objects, while the grayscale one is 

used to extract edges of the object. To detect the object 
from the background, the color characteristic is used. 

Here, the object's color is red. In this stage, the color 

image is subtracted from the corresponding grayscale 
one. Then, the object is detected and extracted from 

the background. Detection of the object with red color 

is shown in Fig. 2. 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Flow diagram of the system implementation 

 

Afterwards, Median filtering operation is used to 

reduce noise in color and grayscale images so that the 

objects and floor lines can be detectable better. In this 
filter, the noisy values are replaced with the median 

value of the neighborhood by the mask.  

After filtering operation, the next step is to convert 

the color and grayscale images to binary images. This 
method assumes that the pixels are the components of 

foreground or background. The threshold value is 

found as so it minimizes the sum of the foreground and 
the background distribution. Details are mentioned as 

follow.  
 

 
 

        (a) 

 

 

 
 

          (b) 

Fig. 2. (a) Color snapshot, (b) subtracting color 
image from corresponding grayscale to detect the red object. 

 

The next step operates on binary images. Binary 

morphology consists of basic operations: dilation and 
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erosion, and several combinations of them. This 

operation uses structural elements as 4- or 8- neighbor. 
However, the structural element values can be 1 or 0.  

Here, these values are considered as 1.  

Dilation causes to expand the connected sets of 1 in 
a binary image. It can be used for expanding the 

shapes and filling small holes, gaps and empty spaces. 

Assuming the mask B is the 3x3 matrix whose all cells 
are 1, the area of A under B becomes 1 if any cell of B 

intersects with 1-valued pixel of A. Erosion causes to 

shrink the connected sets of 1 in a binary image. If all 

cells of B intersect with 1-valued pixel of A, the area 
of A under B becomes 1, else all pixels become 0. 

Thus, erosion can be used for shrinking shapes and 

removing small protrusions. 
Opening and closing operations are useful 

combination of dilation and erosion. Either closing or 

conditional dilation operations are used to fill small 
holes on a binary image. Opening operation can be 

used to remove the slim connections. In the proposed 

system, noise has been partially reduced by using the 

combination of the above operators. The result of these 
operations is shown in Fig. 3 for an example image. 

  

 

Fig. 3. Color snapshot after getting binary form. 

B. Creating Bounding Box 

In order to extract the edges, the binary form of the 

grayscale image is sent to the Edge detection 

algorithm. Edge detection consists of  a variety of 
mathematical methods. They aim at detecting points in 

a digital image at which the image brightness changes 

sharply, has discontinuities. The points at which image 

brightness changes sharply are  termed edges. The 
problem of finding discontinuities in 1-D signals is 

known as step detection. Also the problem of 

finding discontinuities over time is known as 
amendment detection. Edge detection is a basic tool 

in image processing, machine vision and computer 

vision, particularly in the areas of feature detection and 
feature extraction. 

Based on the edges of the object the Bounding Box 

is created. The object that we need to detect is 

identified by drawing a bounding box around that 
object. The creation of bounding box can be observed 

in the following Fig.4 

  
 

Fig. 4. After creating Bounding Box. 
 

C. Distance Calculation 

As shown in the Fig.1 i.e, from the flow chart. After 
the creation of the bounding box the pixels are to be 
determined. The pixels can be determined by 
considering the starting value and ending value of the 
bounding box in the x-axis. To know the width of the 
box we need to subtract the ending value from the 
starting value of the bounding  box. Then we get the 
width of the bounding box in terms of pixels. 

Since to calculate the distance of an object from 
camera, the size of the object will vary as the object 
moves from the camera. i.e. as the object comes closer, 
then the size of the object will be increased and when 
the object moves away from the camera then the size of 
the object will be decreased. So based on this, the 
bounding box is created so that the size of the bounding 
box also varies along with the size of the object.  

By considering the parameters such as, Length of 
the object(cm), Focal length of the camera and Width 
of the bounding box(in pixels) we can calculate the 
distance of the object as, 

D= (L x F)/ W 

https://en.wikipedia.org/wiki/Image_processing
https://en.wikipedia.org/wiki/Machine_vision
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Feature_detection_(computer_vision)
https://en.wikipedia.org/wiki/Feature_extraction
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 Where, D is the distance of the object from camera 

       L is the known length of the object 

       F is the focal length of the camera  

       W is the width of bounding box in pixels. 

 By using the above formula the distance can be 
measured and is shown as in the  Fig.5(a,b). The 
Fig.5(a)  shows the measured distance and Fig.5(b) 
shows the varying distances with respect to time. 

 

Fig.5(a). Measured distance 

 

 

Fig.5(b). Varying distances with respect to time 

III. CONCLUSION 

This paper presents a successful implementation of a 

distance measurement method based on edge detection 

algorithm. The main idea is quite new and it can be 

implemented with simple image processing 
techniques. The proposed method is designed for a 

single-camera condition. However, edge extraction 

and pixel identification is the main stage of the 
method. The distance is calculated in pixels. 

Experimental results are carried out to observe the 

relationship between real and measured distances. 
Results of experiments prove that the proposed method 

has a good performance and it can be applied to real 

time applications. 
 

IV. FUTURE SCOPE 

This distance measurement technique can be used in the 
automotive industry. This is also helpful in the robotics for 

the better understanding of the distances for robots. As this 

model is limited only for the detection of red object this 

method can be further implemented for different colored 

objects with different dimensions. 
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Abstract — Ceramic tiles come in a wide variety of colours, 

textures, and sizes. The process of crack detection and 

rejection is very laborious, costly and time consuming and is 

less efficient due to harsh industrial environment and human 

errors.The quality control plays major role in delivering a 

quality tile and yet it is done manually. Manual inspection is 

labor intensive, costly and less efficient.Hence, some fast, 

efficient and reliable automated process is required to perform 

tile crack detection and rejection. Many methods are used viz., 

simple visual image analysis, infrared visionand ultrasonic 

characterizations. This paper proposes an automated defect 

detection and rejection system for ceramic tile using machine 

learning approach. A dataset containing 80 images with crack 

of different sizes and different orientations, 60 images with 

different textures, and 60 images without crack for training a 

neural network and Support vector Machine (SVM) classifiers 

are used. A set of 50 independent test images are used to test 

the results and found to be promising. A comparative study 

among different methods i. e Threshold based detection, neural 

network based and SVM based classifier is carried out. SVM 

classifier works faster in comparison with neural network 

based method. The efficiency of these methods is compared. 

Keywords—Image processing, Feature extraction, Defect 

detection, classifiers, neural networks. 

I. INTRODUCTION 

The main compounds used to make the ceramic tiles are 

clay and other natural materials such as sand, quartz and 

water. Proper mixtures of all these compounds are then 

pressed under very high pressure into squares, rectangles, or 

even ovals then these blocks are baked for particular time at 

controlled temperature[]. 

On large scale preparation  there may always be a possibility 

of non-uniformity. Hence, not all the tiles get the required 

treatment which causes the development of flaws and the 

type of Flaws varies depending on the factors that have been 

compromised. Quality control in ceramic tile manufacturing 

is hard, labour intensive and it is performed in a harsh 

industrial environment with noise, extreme temperature and 

humidity and inspection contains variety measurements such 

as colour analysis, dimension verification, and surface 

defect detection.In this paper  an efficient defect detection 

technique has been proposed. The  second section explains 

about the Literature Survey. The third section proposes 

robust detection of defective ceramic tiles,the fourth section 

describes the hardware setup. The fifth section presents the 

results and the sixth section presents the conclusions and 

future scope.. 

II. LITERATURE SURVEY 

G.M. Atiqurrahamanet. al[1]proposed a defect detection 

method which uses pre-processing followed bysobel edge 

detection. After the edge detection method the number of 

white pixels of reference image and the number of white 

pixels of test image are counted. If the count of white pixels 

is greater than the reference image, a defect is detected. 

Yasantha c. samrachakrawam et.al [2]proposed that after  

pre-processing, a canny edge detection is performed and 

then counted the number of white pixels of reference and 

test images. If the count is greater than in reference image, it 

will predict it as defective otherwise non-defective. 

These methods fail to differentiate between the defective 

tiles and textured tiles and require a reference image to 

supplied every time, which may not be possible. 

Baig et.al [3] proposes  image pre-processing steps such as 

resizing. The RGB image is converted into a grey scale 

Contrast of the image is is to be enhanced and a  median 

filter is applied  to remove noise. Morphological operations 

like dilation and skeletenizition is done. A canny edge 

detector is used to identify holes (cracks).These  holes are 

filled e. The number of these white pixels is counted and 

stored in variable count. If the count is greater than a 

threshold, a defective tile is detected.The main fault in this 

method is it is not possible to calculate an adaptable 

threshold value for all kinds of tiles. Threshold value varies 

for different kinds of tiles. Selection of threshold itself is a 

difficult problem 

III. PROPOSED METHOD: 

Machine learning plays a very important role in detection 

and classification problems. In this section two methods are 

proposed to detect the defective tile. They are: 

1) Using SVM classifier   

2) Using Neural network (feed forward probabilistic 

neural network) 

Method 1- Using SVM Classifier 

Support Vector Machine (SVM) is a classification 

technique. It uses a supervised learning algorithm. It is 

mainly used for classification problems. The steps involved 

in classification are as mentioned below 
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a) Image pre-processing:Image processing is a 

method to perform some operations on an image, in 

order to get an enhanced image. 

b) Featureextraction:Contrast,Mean,Variance,Entropy

, Homogeneity,Energy,RMS,IDM,smoothness of 

these are the features extracted from the image. 

c) Training: The SVM classifier is trained with these 

9 features for 200 images. A dataset is generated by 

the classifier with these inputs. 

d) Testing:During testing an image is chosen from test 

set, same 9 features are extracted, which are fed to 

the SVM classifier for classification. 

When this method has been tested with textured images 

some of the textured ceramic tile images resulted to be 

defective even though they are non-defective. This shows 

that SVM classifier does not do well with textured tiles.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table.1 Statistical Features 

Method 2- Using Neural networks 

A feed forward perceptron neural network is used for 

classification. Various steps involved are as described 

a) Image pre-processing: Image Pre-processing is a 

method to perform some operations on an image, in 

order to get an enhanced image. 

b) Featureextraction:Statistical features like 

Contrast,Mean,Variance,Entropy, 

Homogeneity,Energy,RMS,IDM,smoothness are 

being extracted from the image. 

c) Training: The Neural network (NN) classifier is 

trained with these nine features for 200 images. 

d) Testing: A random image from test set is picked 

up, all the nine features are extracted and fed as 

input to neural-network classifier for classification  

METHODOLOGY: 

Data-set plays an important role in efficiency of a neural 

network. A dataset of 200 images consisting of 

cracked,textured and plain images has been collected. The 

process is explained with the help of a block diagram has 

been shown in Fig.1. 

 

 

 

 

 

 

 

Figure 1: system block diagram 

The flow of process for training is as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2 SVM classifier flowchart 

As in fig. 2, the images from dataset are resized after 

reading. Resizing means the scaling down of the image. Due 
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to this the execution is reduced considerably. Images are 

converted from RGB to grey scale. This is important 

because calculation of features becomes simpler for grey 

scale values compared to RGB because of its complexity. 

The next step is to extract the features. Here statistical 

features are extracted to train neural network with the 

characteristics of tile images. Contrast, mean, variance, 

RMS, IDM, smoothness, homogeneity, entropy and energy 

are calculated for every image. The mathematical reference 

to these features is given in table 1. A matrix of size 9x200 

is created to store 9 features of 200 images. This matrix is 

used as the data by neural network during its testing. During 

training of the neural network the images in dataset are 

allotted with a label, i. e, images from 1-70 (defective 

ceramic tile images) are labeled as 1 and the rest (non-

defective) as 2.   

A) Testing phase: 

The flow of process for testing is as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Figure: 3 Neural Network classifier flowchart 

As shown in fig. 2, the image that is to be tested is 

read and resized to same size as the training images are 

sized to. RGB image is converted into grey scale as 

features have to be extracted here also. To increase the 

efficiency of the system, pre-processing operations are 

done during testing. Contrast stretching is done to 

improve an image by stretching the range of intensity 

values it contains to make full use of possible values. 

This image is passed through a median filter; it is used 

to remove noise from images. This preserves the edges 

and removes the noise from image. Canny edge 

detector is used on image to detect the cracks on a test 

image. This is done by identifying the discontinuities 

in the image. Next, image is skeletonized, 

Skeletonization is the process for reducing the fore-

ground regions in a binary image. After pre-processing 

operations are done same features as of training are 

extracted. These features again form a matrix of order 

1/9. The two matrices generated are fed to neural 

network and a result is obtained.  

IV. RESULTS 

   

   

   

 

Figure: 4 Training Sample 
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Figure: 5 Testing Sample 

 

Figure: 5 Testing Sample 

 

 

 

 

 

 

Figure: 6 SVM result 

 

 

 

 

 

 

 

 

 

  Figure: 7NN result 

COMPARISION 

A confusion matrix is drawn to analyze the performance of 

the classifiers. The accuracy is calculated. 

𝑨𝒄𝒄𝒖𝒓𝒂𝒄𝒚 =
𝑻𝑷+𝑻𝑵

𝑻𝑷+𝑻𝑵+𝑭𝑷+𝑭𝑵
*100 

Recall is the ratio between the total number of correctly 

classified positive inputs to total number of positive inputs. 

Recall = 
𝐓𝐏

𝐓𝐏+𝐅𝐍
 

Precision is the ration between the total number of correctly 

classified positive inputs to total number of predicted 

positive inputs. 

Precision = 
𝑻𝑷

𝑻𝑷+𝑭𝑷
 

 

 

 

 

Table: 2 performance chart 

HARDWARE: 

The hardware is used to capture the test image and also to 

reject/allow the tested tile. The image is chosen while 

testing the ceramic tile. A servo motor is connected via 

arduino to a computer. When result is 0(non-defective tile) 

the servo stands still and allows the tile to move forward and 

when the result is 1(defective tile) the tile is rejected by 

rotating servo by 180 degrees. 

 

 

 

 

 

Figure: 7 Hardware setup 

The time taken for the complete process to be done is 

8seconds. MATLAB software is used to interface hardware 

to software programme.  

 

 

 

 

Table: 3 Hardware specifications 

V. CONCLUSION AND FUTURE WORK : 

In conclusion, this system has fulfilled the main aim of 

detecting a defective ceramic tile. The main aim was 

achieved by this automated inspection system for ceramic 

tile industry solving drawbacks of the existing methods. 

Further enhanced accuracy and efficiency, ability to detect 

 

s.no components specifications 

1  Arduino  UNO 

2 Servo motor MG995 

 

classifiers Accuracy  Recall  Precision  

SVM 89% 0.89 0.89 

NN 95% 0.95 0.95 
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surface defections such as middle cracks, edge damages and 

corner damages are achieved significantly. 

As a continuation to this work, it is recommended to 

categorize the defects. This system can just segregate 

between defective and non defective but as an enhancement 

the number of categorizations can be increased. Categories 

like middle cracked tiles, edge defected tile, tiles consisting 

of blobs etc can be done. 
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ABSTRACT 

This is aimed at designing a density 

based dynamic traffic signal system where the 

timing of signal will change automatically on 

sensing the traffic density at any junction.  

Traffic congestion is a severe problem in most 

cities across the world and therefore it is time to 

shift more manual mode or fixed timer mode to 

an automated system with decision making 

capabilities. Present day traffic signalling system 

is fixed time based which may render inefficient 

if one lane is operational than the others. To 

optimize this problem, we have made a 

framework for an intelligent traffic control 

system. Sometimes higher traffic density at one 

side of the junction demands longer green time 

as compared to standard allotted time We, 

therefore propose here a mechanism in which 

the time period of green light and red light is 

assigned on the basis of the density of the traffic 

present at that time.  This is achieved by using 

PIR (proximity Infrared sensors).  Once the 

density is calculated, the glowing time of green 

light is assigned by the help of the 

microcontroller (Arduino).  The sensors which 

are present on sides of the road will detect the 

presence of the vehicles and sends the  

 

 

 

 

 

 

Information to the microcontroller where it will 

decide how long a flank will be open or when to 

change over the signal lights.  In subsequent 

sections, we have elaborated the procedure of 

this framework.  

 

Fig 1 Traffic signal 

[1] INTRODUCTION 

In today’s high speed life, traffic 

congestion becomes a serious issue in our day to 

day activities. It brings down the productivity of 

Individual and thereby the society as lots of 
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work hour is wasted in the signals. High volume 

of vehicles, the inadequate infrastructure and the 

irrational distribution of the signalling system 

are main reasons for this chaotic congestion. 

Therefore, in order to get rid of these problems 

or at least reduce them to significant level, 

newer schemes need to be implemented by 

bringing in sensor based automation technique 

in this field of traffic signalling system.  

 

[2]  DENSITY BASED TRAFFIC         

CONTROL SYSTEM 

 
Fig 2 : BLOCK DIAFRAM OF TRAFFIC CONTROL 

SYSTEM 

A microcontroller is a general purpose 

device, but that is meant to read data, perform 

limited calculations on that data and control its 

environment based on those calculations. The 

prime use of a microcontroller is to control the 

operation of a machine using a fixed program 

that is stored in ROM and that does not change 

over the lifetime of the system. 

 The AT89C51 is a low-power, high-

performance CMOS 8-bit microcontroller with 

4k bytes of Flash Programmable and erasable 

read only memory (EROM). The device is 

manufactured using Atmel’s high-density non-

volatile memory technology and is functionally 

compatible with the industry-standard 80C51 

microcontroller instruction set and pin out. By 

combining versatile 8-bit CPU with Flash on a 

monolithic chip, the Atmel’s AT89C51 is a 

powerful microcomputer, which provides a high 

flexible and cost- effective solution to many 

embedded control applications.  

Intel Corporation is first company who 

presented 8051 microcontrollers in market. It is 

8-bit microcontroller.  It has on chip 128 bytes 

of RAM, 4K bytes ROM, two timers, one serial 

port and four general purpose input/output ports. 

Each port has 8-bit register. It also knows as 

single on chip. It has 8-bit processing unit. Its 

mean it can process 8 bit of data at a time. Large 

data must be divided into 8-bit information for 

processing. It can have maximum of 64k bytes 

ROM. It has gain many popularities after Intel 

allows other manufacturers to make it.  After 

that its many versions with different speed, on 

chip RAM and ROM sizes were introduced in 

market by many manufacturers.  But all these 

versions have same instruction set and program 

written for one will run on any other version 

without any change. 8052, 8031 are another 

version of its family. 

[3] POWER SUPPLY 

We have power supplies with +5V & -

5V option normally +5V is enough for total 

circuit. Another (-5V) supply is used in case of 

OP amp circuit. .Transformer primary side has 

230/50HZ AC voltage whereas at the secondary 

winding the voltage is step downed to 12/50hz 

and this voltage is rectified using two full wave 

rectifiers .the rectified output is given to a filter 

circuit to filter the unwanted ac in the signal 

After that the output is again applied to a 

regulator LM7805(to provide +5v) regulator. 

Whereas LM7905 isforproviding–5V regulation. 

(+12V circuit is used for stepper motors, Fan 

and Relay by using LM7812 regulator same 

process like above supplies.).  
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[4] ADVANTAGES 

 Avoids wastage of time due to the 

traffic. 

 Low cost to design the circuit, 

maintenance the circuit is good. 

 Low power consumption. 

 By using this controller IC we can create 

many more control to the appliances. 

 Light efficient light can be achieved 

with high intensity high power LED. 

 It mainly to make the traffic 

management system a smart and 

intelligent one. 

 It save the precious time of the 

commuters on road. 

 [5] APPLICATIONS 

 Control traffic in metro Politian cities. 

 Controlling signals like emergency. 

 Edge detection 

 First order edge detection. 

 Robot operator. 

[6] CONCLUSION 

Thus form above theory, we can 

conclude the using the method of density based 

control of traffic lights we can save a 

considerable amount of time and also we can 

prevent excessive traffic jams thus leading to 

smooth traffic flow. 

In practise presently in India wearer 

following time based control of traffic signals 

and we are experiencing a heavy traffic a jam all 

over which in turn consumes lot of time and 

fuel. We hope these methods will be adopted as 

soon as possible so that the limitations we are 

experiencing with present method of can be 

overcome.[6] 
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ABSTRACT 

Nowadays grass cutter machines are 

becoming very popular today. Pollution is 

manmade, which we can be see in our daily 

life. In old model of grass cutter IC engine 

was used and hence because of its 

environmental impact pollution level rises 

IC engine driven cutter is more costly. 

Maintenance of such conventional machine 

is more. To avoid these drawbacks we plan 

to built new type of grass cutter which runs 

on solar energy and this model is also 

economical. The aim of our project is to 

make the grass cutter which operates on 

solar energy hence save the electricity and 

reduces manpower. In our project we use 

microcontroller for controlling various 

operation of grass cutter. Also the grass 

cutter has obstacle sensor for obstacle 

detection. Grass cutter operates 

automatically hence it does not require skill 

person to operate. 

A Solar grass cutter is a machine that 

uses sliding blades to cut a lawn at an even 

length. Even more sophisticated 

devices are there in every field. Power 

consumption becomes essential for 

future. Solar grass cutter is a very useful 

device which is very simple in construction. 

It issued to maintain and upkeep lawns 

in gardens, schools, college’s etc. We  

have made some changes in the 

existing machine to make its 

application easier at reduced cost.  

Application easier at reduced cost.  

The main aim in pollution 

control is attained through this. 

Unskilled operation can operate easily 

and maintain the lawn very fine and 

uniform surface look. In our project,  

solar grass cutter is used to cut the different 

grasses for the different application. 
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Fig1: Real time Grass cutter using 

solar energy  

[1] INTRODUCTION 

[1.1] Problem Identification 

 

 The past technology of grass cutting is 

manually operated by the use of hand 

devices like scissor, these results into more 

human effort and more time required 

accomplishing the work. Also in old 

methods lack of uniformity of the remaining 

grass. Also due to the use of engine powered 

machines increases the air and noise 

pollution also this grass cutter require 

maintenance.  

 

[1.2] PURPOSE 

 

 The objective of our project is to 

design and automatic lawn mower which 

operates on solar energy and avoids the 

drawback of old lawn mowers. The purpose 

is to avoid energy crisis in India and reduces 

the human efforts, operating cost and 

maintenance cost. Also solar based grass 

cutter keeps the environment clean and 

healthy. It is used for cutting different types 

of grasses for various applications.  

The whole machine operates on the 

solar energy stored in battery. The IR sensor 

is used for the obstacle detection to avoid 

any damage of the human, object and 

animal. Also we are using relay to control 

the motor connected to blades as a switch. 

The prototype is charged from sun by using 

solar panel. 

  

Moving the grass cutters with 

standard motor powered grass cutters is an 

inconvenience, and no one take pleasure in 

it. Cutting grass cannot be easily accomplish 

by elderly, younger, grass cutter  moving 

with engine create noise pollution due to the 

loud engine, and local air pollution due to 

the combustion in the engine. Also, a motor 

powered engine requires periodic 

maintenance such as changing the engine 

oil. Even though electric solar grass is 

environmentally friendly , they too can be an 

inconvenience. Along with motor powered 

grass cutter, electric grass cutter is corded, 

moving could prove to be problematic and 

dangerous. The prototype will also be will 

be charged from sun by using solar panels. 

 

[2] WHAT IS SOLAR ENERGY? 

Solar energy is radiant energy that is 

produced by sun. Every day the sun radiates, 

or sends out, an enormous amount of 

energy. The sun radiates more energy in one 

second than people have used since the 

beginning of time! 
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[3] BLOCK DIAGRAM AND ITS 

EXPLAINATION 

 

Fig2: Block diagram of Grass Cutter 

using Solar Energy 

[4] COMPONENTS REQUIRED 

1. Power Supply 

2. 8051 

3. LCD 

4. Motor 

5. Solar Panel 

6. Ultrasonic Sensor 

7. Relay 

8. Grass cutter motor 

9. L293D 

[5] SOFTWARE REQUIRED 

               Keil micro vision   

[6] ADVANTAGES 

 Non-skilled person can also 

operate this machine. 

 No fuel consumption is less. 

 Number of reciprocating parts is 

less. 

 Compact size and portable. 

 Easy to move from one place to 

another place. 

 Operating principle is simple. 

[7] APPLICATIONS 

 For small farms. 

 For nurseries. 

 For house gardens. 

 For playgrounds (cricket 

grounds, football grounds, etc).  

[8] CONCLUSION 

 This entitled solar based grass cutter 

is successfully completed. It will be easier 

for the people who are going to use project 

for further modification. This grass cutter 

occupy less space and light in weight and as 

it uses nonconventional source of energy 
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hence running cost is zero. It has facility of 

charging battery while grass cutter is in the 

working condition. The cost of solar based 

grass cutter is less than the market grass 

cutter. Grass cutter is used to keep the lawn 

clean and uniform in schools, gardens and 

playgrounds. 

This completed successfully with the 

available sources. But the results and 

modifications are not up to the expectations. 

This can be further improved by 

incorporating the following modifications to 

obtain better results. The mechanism which 

we used i.e., scotch yoke mechanism does 

not given expected efficiency. This 

efficiency can be increased by using some 

other mechanism and speed of motor is 

reduce because we have used heavy material 

and this material can be replaced by using 

light weight material and design  of blade 

should be done based on types of grass 

issued to cut. This project which we have 

done surly reaches the averages families 

because the grass can be trimmed with 

minimum cost and minimum time. Finally 

this project gives an inspiration to the people 

who can modify and can obtain better 

results. 
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An Efficient Automated IOT Based 

Agricultural Monitoring System 
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Abstract - The main objective of this 

concept is to design an efficient and 

enhanced agricultural monitoring and 

controlling system using EMBEDDED 

IOT technology. Agriculture is the primary 

occupation in our country for ages. But 

now due to migration of people from rural 

to urban there is hindrance in agriculture. 

So to overcome this problem we go for 

smart agriculture techniques using IOT. 

This project includes various features like 

crop filed parameters. Monitoring and 

partial controlling is done automatically 

using embedded system. Internet based 

data transfer takes place in this model. IOT 

is used to communicate with the former. 

Temperature, Moisture, Ph, and Nitrate 

sensors are connected to ardunio for 

calibrations and controlling. 

KEYWORDS:EMBEDDED IOT, Arduino, 

Node MCU, WIFI, Nitrate sensor, Soil 

moisture sensor. 

I. INTRODUCTION: 

As the world is trending towards 

new technologies and implementations it is 

a necessary goal to trend up in agriculture 

too. Many researches are done in the field 

of agriculture and most of them signify the 

use of wireless sensor network that collect 

data from different sensors deployed at 

various nodes and send it through the 

wireless protocol.  

Monitoring the environmental factors is 

not the complete solution to increase the 

yield of crops. Real-Time Automation of 

Agricultural Environment for Social 

Modernization of Indian Agricultural 

System attracts great attention these days. 

Efficient water management is a major 

concern in many cropping systems in 

semi-arid and arid areas. 

Internet of things (IOT) is allowing 

controls the systems from remote area over 

an internet.IOT is the emerging area that 

penetrates other area and made them so 

efficient. 

II.LITERATURE SURVEY: 

1
The new scenario of decreasing water, 

drying up of rivers and tanks, 

unpredictable environment, present an 

urgent need of proper utilization of water. 

To cope up with this use of temperature 

and moisture, sensors are placed at suitable 

locations for monitoring the crops. 
2
After 
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research in the agricultural field, 

researchers found that the yield of 

agriculture is decreasing day by day. 

However, use of technology in the field of 

agriculture plays an important role in 

increasing the production as well as in 

reducing the man power. 
3
Some of the 

research attempts are done for betterment 

of farmers that provide systems which use 

technologies helpful for increasing the 

agricultural yield. 
4
It focuses on 

developing devices and tools to manage, 

display and alert the users using the 

advantages of a wireless sensor network 

system.
5
It aims at making agriculture 

smart using automation and IOT 

technologies. The highlighting features are 

smart GPS based remote controlled robot 

to perform tasks like weeding, spraying, 

moisture sensing, human detection and 

keeping vigilance. The cloud computing 

devices that can create a whole computing 

system from sensors to tools that observe 

data from agricultural field images and 

from human actors on the ground and 

accurately feed the data into the 

repositories along with the location as GPS 

coordinates. 
6
This idea proposes a novel 

methodology for smart farming by linking 

a smart sensing system and smart irrigator 

system through wireless communication 

technology. It proposes a low cost and 

efficient wireless sensor network technique 

to acquire the soil moisture and 

temperature from various location of farm 

and as per the need of crop controller to 

take the decision whether the irrigation is 

enabled or not. It proposes an idea about 

how automated irrigation system was 

developed to optimize water use for 

agricultural crops. In addition, a gateway 

unit handles sensor information. The 

atmospheric conditions are monitored and 

controlled online by using Ethernet IEEE 

802.3.The partial root zone drying process 

can be implemented to a maximum extent. 

III.PROPOSEDSYSTEM: 

The proposed hardware of this 

system includes Arduino Uno ,temperature 

nitrate ,pH, Moisture Sensors, a power 

supply unit,LCD Display, Node MCU. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HARDWARE COMPONENTS: 

1. ARDUINO
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The Arduino Uno is a microcontroller 

board based on the ATmega328. It has 14 

digital input/output pins (of which 6 can be 

used as PWM outputs), 6 Analog inputs, a 

16 MHz ceramic resonator, a USB 

connection, a power jack, an ICSP header, 

and a reset button. It contains everything 

needed to support the microcontroller; 

simply connect it to a computer with a 

USB cable or power it with a AC-to-DC 

adapter or battery to get started. 

2. LCD  

 

 The LCD display consists of two 

lines, 20 characters per line that is 

interfaced with the PIC16F73.The protocol 

(handshaking) for the display is as shown 

in Fig. The display contains two internal 

byte-wide registers, one for commands 

(RS=0) and the second for characters to be 

displayed (RS=1). It also contains a user-

programmed RAM area (the character 

RAM) that can be programmed to generate 

any desired character that can be formed 

using a dot matrix. To distinguish between 

these two data areas, the hex command 

byte 80 will be used to signify that the 

display RAM address 00h will be chosen 

Port1 is used to furnish the command or 

data type, and ports 3.2 to 3.4 furnish 

register select and read/write levels. 

3.Temperature sensor  

 

LM35 is a precision IC temperature 

sensor with its output proportional to the 

temperature (in °C). The sensor circuitry is 

sealed and therefore it is not subjected to 

oxidation and other processes. With 

LM35, temperature can be measured 

moreaccurately than with a thermistor. It 

also possess low self-heating and does not 

cause more than 0.1 °C temperature rise in 

still air. 

4. pH Sensor  

A pH meter is a scientific 

instrument that measures the hydrogen-ion 

activity in water-based solutions, 

indicating its acidity or alkalinity 

expressed as pH. The pH meter measures 

the difference in electrical potential 

between a pH electrode and a reference 

electrode, and so the pH meter is 

sometimes referred to as a "potentiometric 

pH meter". The difference in electrical 

potential relates to the acidity or pH of the 

solution. They comprise a simple 

electronic amplifier and a pair of 

electrodes, or alternatively a combination 

electrode, and some form of display 

calibrated in pH units 

5.Moisture sensor 
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 The soil Moisture sensor FC-28 has 

four pins The Module also contains a 

potentiometer which will set the threshold 

value and then this threshold value will be 

compared by the LM393 comparator. The 

output LED will light up and down 

according to this threshold value. 

6. Nitrate Sensor: 

Nitrates are an important source of 

nitrogen necessary for plants and animals 

to synthesize amino acids and proteins. 

Nitrates are measured in units of 

concentration, which are the number of 

nitrate molecules in a given volume of 

water. Typical concentrations are usually 

between 10 and 500 parts per 

million(ppm). 

 

7. ESP8266: 
The ESP8266 series, or family, of 

Wi-Fi chips is produced by Espressif 

Systems, a fables semiconductor company 

operating out of Shanghai, China. The 

ESP8266 series presently includes the 

ESP8266EX and ESP8285 chips. 

The ESP8266 WiFi Module is a 

self contained SOC with integrated TCP/IP 

protocol stack that can give any 

microcontroller access to your WiFi 

network. The ESP8266 is capable of either 

hosting an application or offloading all 

Wi-Fi networking functions from another 

application processor.  
 

 
 

 

 

 

 

 

CIRCUIT  DIAGRAM: 

 
FLOW CHART: 

http://www.circuitstoday.com/arduino-soil-moisture-sensor/pin-out
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 The flow chart looks into the step 

by step procedure  

 

RESULT: 

 

 
 
Fig1: Electronic Setup for Agriculture 

monitoring system 

 

 

Fig2: Indicating farmer through blynk 

app 

 

IV.CONCLUSION: 
 Here, we are developing a user 

friendly smart farming system which will 

liberate agricultural productive force 

greatly, change mode of production, and 

realize a qualitative leap in agricultural 

activity. The threshold voltages are chosen 

for calibration of the sensors by 

considering past months of temperature 

and soil moisture values. Threshold values 

may be varying depends on the crop and 

plantation.All observations and 

experimental tests prove that this project is 

a complete solution to the field activities 

irrigation problems. Implementation of 

such a system in the field can definitely 

help to improve the yield of the crops and 

aids to manage the water resources 

effectively reducing the wastage. 

 

V.FUTURE SCOPE: 

In future by introduce the machine 

learning algorithm to be used to process 

the data and reduce the complexity of the 

hardware. Hardware resources in 

agricultural information network are 

integrated into resource pool by using 

vitalization technology, achieving dynamic 

distribution of resource and balance of 

load, significantly improve efficiency. Our 

project can be improvised by using a 

sensor to note the soil ph value such that 

usage of unnecessary Fertilizers can be 

reduced. A water meter can be installed to 

estimate the amount of water used for 

irrigation and thus giving a cost 

estimation. Further, it also reduces the 

investment of farmers. 
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ABSTRACT: Water is one of the important natural 

resource in the world, which is used for different 

purposes like for irrigation, for drinking, in hydro 

plant, etc. so it is necessary to save wastage of water in 

field, in nuclear plant and hydro plant also. Decreasing 

water level is one of the key concerns now-a-days. Due 

to increasing population many water related problems 

like water pollution, wastage of water, water scarcity, 

etc., is arising day by day. So there is a need of 

sustainable utilisation of water resources in order to 

use them efficiently by present generation as well as 

conserving it for the future generation. Traditional 

methods of conservation have been implemented to 

conserve water. Smart devices leveraging IoT 

technology is the answer to taking water conservation 

to a new level. IoT technology will enable smart water 

meters, sensors, and irrigation systems to be deployed 

in homes and businesses with ease. Thus this project 

introduces a simple wireless monitoring. This IoT 

project helps in conserving the water by indicating the 

water level in the overhead water tanks. For this 

indicator Ultrasonic Sensor, GSM Module and 

Arduino Nano are used. Ultrasonic Sensor is to detect 

water level, Arduino Nano receives the information 

from the sensor and sends it to the GSM Module, 

which transmit real-time information to a Smart 

Phone via Cloud. Since the real-time measuring data 

could be transmitted via GSM Network, the person 

can check on the water level anytime.....in real-time 

using internet anywhere. An Andriod App “Blynk” 

can be used to check the water level at our convenient 

time using our Android Smart Phones.  

KEYWORDS: Smart Water Management, 

Internet of things, Wireless Sensor 

networks, Sensors, Water Monitoring, 

BLYNK. 

 

1. INTRODUCTION 

We need modern method to protect and 

preserve as much water. The wastage of 

water through storage tanks not only 

waste water but also waste electrical 

and mechanical energy required to 

utilize the pumps.  

This problem motivated us to design an 

IoT enable architecture that can help 

anyone with an Internet connection to 

administer water storage level easily 

without even a click of a button. 

Looking at the ability to offer various 

features we decided to target this 

platform for those who do not own an 

Android device.  

The web platform is mobile friendly 

which will make it easy to run on any 

device available today ranging from old 

phones to the current generation 

flagship devices such as iPhones and 

Windows 10 Phones. This product may 

reduce cost associated with water usage 

in large societies or industries.  
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We get motivation from our 

Honourable Prime Minister Sri 

Narendra Modi’s Smart City vision 

which concerns to an urban 

development vision which concerns to 

an urban development vision to 

integrate multiple information and 

Communication Technology (ICT) and 

Internet of Things (IoT) solutions. 

 

2. LITERATURE SURVEY 

This study discusses the design and 

current development of system having 

low cost to monitor real time values and 

also to control the system using IoT. To 

measure the various parameters of the 

water, array of sensors are included in 

the system. The parameters which can 

be measured are like temperature, PH, 

turbidity of the water. Core controller 

can process the value measured from 

the sensors. The Arduino Uno model 

can be used to control the system. 

Lastly, to access the sensor data on 

internet, cloud computing can be used.  

In 2016, Divya Kaur presented a paper 

on “IOT based Water Tank Control 

system “for prevent the water wastage. 

Making a control system to 

automatically control the water pump 

requires[1] careful observation of what 

people do as their daily activity to make 

sure that the tank is full. In almost all 

over India every state has a State Water 

Supply body which is responsible for 

development and[1] regulation of water 

supply in state. Due to scarcity of water 

the release of water is controlled and 

done at certain time(s) in a day. So this 

paper is aimed at presenting the project 

in embedding a control system into an 

automatic control system into an 

automatic water level controller using 

wi-fi module.  

In 2015,N Vijayakumar and R 

Ramya[2] present a ”Design and 

development of a low cost system for 

real time monitoring of the water 

quality in IoT (internet of things)”.The 

system consists different sensors like 

pH, turbility, water level sensors etc. 

All the parameters are measured and 

that measured value which is stored 

from sensors can be processed by 

Raspberry PI B+.The sensor data can be 

shown on internet by using cloud 

computing and this devices are more 

efficient, low cost, and capable of 

processing, sending operation thorugh 

Wi-Fi module to mobile phones. This 

can implement for environment 

[2]monitoring and the data can be 

viewed anywhere in the world.  

In 2013 Saima Maqbool , Nidhi 

Chandra presented a paper on “Real 

Time Wireless Monitoring and Control 
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of Water Systems using Zigbee 

802.15.4” in which the architecture 

which comprises a number of elements 

likes water quality sensor water level 

sensor, GSM modem , PC, XBee, and a 

database. Sensor nodes are performing 

the particular function or job , sense the 

data and those data are transmitted to 

the end tool or machine via inverter. 

Sensed data is coordinated by network 

equipments like Router. [3]Router will 

gather data from the end tool like 

XBees which in turn from sensors and 

sends the data to coordinator. In the 

computer all information are presented. 

In the Computer; river level, bore water 

level and bore water level is shown by 

using C sharp program. From computer 

particular task can be executed like 

“SMS” is forwarded to user’s system 

and at alarm are blows at the desired 

level. All these data can be kept and 

saved in database which will be utilized 

to implement a “water expert system” 

through a long term supervising and 

investigation. 

 

ABOUT THE “BLYNK” 

Blynk was designed for the Internet of 

Things. It can control hardware 

remotely, it can display sensor data, it 

can store data, visualize it and do many 

other things. 

There are three major components in 

the platform: 

 Blynk App - allows to you create 

amazing interfaces for your projects 

using various widgets we provide. 

 Blynk Server - responsible for all 

the communications between the 

smartphone and hardware. You can 

use our Blynk Cloud or run 

your private Blynk server locally. 

It’s open-source, could easily 

handle thousands of devices and can 

even be launched on a Raspberry Pi. 

 Blynk Libraries - for all the 

popular hardware platforms - enable 

communication with the server and 

process all the incoming and 

outcoming commands. 

Now imagine: every time you press 

a Button in the Blynk app, the 

message travels to the Blynk Cloud, 

where it magically finds its way to 

your hardware. It works the same in 

the opposite direction and 

everything happens in a blynk of an 

eye. 

Blynk app configuration:  

Open blynk app and create new 

project  

Give a project title and select 

Hardware Model as “Arduino 

Nano”  

http://docs.blynk.cc/#blynk-server
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AUTH TOKEN will be given, 

which can be changed by using 

“Refresh”. 

New Project can be created now.   

Now Controllerscan be added i.e., 

Display and other Widgets  

Now the Arduino code can be 

uploaded to ESP  

Depending on the OS, Serial 

Terminal can be installed to 

communicate with the ESP 12. 

If Arduino IDE installed then the 

Serial Monitor present inside can be 

used by navigating to Tools > Ports. 

Select the port that the CP2102 was 

detected on, and then open the 

Serial Monitor.  

To add Widget to Project, add two 

“value display s” display widgets 

and Tap on the display widget to 

name them and assign virtual pins 

as per your code (v1). 

Add meter gauge to constantly 

monitor the water level sitting 

anywhere in the world. 

BLOCK DIAGRAM 

 

 

 

SCHEMATIC DIAGRAM 

 

 

1. WORKING OF THE SYSTEM 

This IoT project works as follows, 

when this complete module is fixed 

inside the tank, firstly the Ultrasonic 

Sensor senses the level of  water by 

sending out a sound wave at a specific 

frequency and listening for that sound 

wave to bounce back. By recording the 

elapsed time between the sound wave 

being generated and the sound wave 

bouncing back, it is possible to 

calculate the distance between the sonar 

sensor and the water. The data from the 

Ultrasonic Sensor is received by the 

Arduino Nano.  

8.1 ULTRASONIC SENSOR:  

 
Ultrasonic Sensors (also known as 

transceivers when they both send and 

receive) work  
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on a principle similar to radar or sonar 

which evaluate attributes of a target by 

interpreting the echoes from radio or 

sound waves respectively. Ultrasonic 

sensors generate high frequency sound 

waves and evaluate the echo which is 

received back by the sensor. Sensors 

calculate the time interval between 

sending the signal and receiving the 

echo to determine the distance to an 

object. 

8.2 ADRUINO NANO 

 
Arduino is an open-source electronics 

prototyping platform based on flexible, 

easy-to-use hardware and software. It's 

intended for artists, designers, 

hobbyists, and anyone interested in 

creating interactive objects or 

environments. 

Arduino can sense the environment by 

receiving input from a variety of 

sensors and can affect its surroundings 

by controlling lights, motors, and other 

actuators. The microcontroller on the 

board is programmed using the Arduino 

programming language (based on 

Wiring) and the Arduino development 

environment (based on Processing). 

Arduino projects can be stand-alone or 

they can communicate with software on 

running on a computer (e.g. Flash, 

Processing, MaxMSP). 

8.3 GSM MODULE 

 

GSM (Global System for Mobile 

communications) is an open, digital  

cellular technology used for transmitting 

mobile voice and data services.  GSM 

(Global System for Mobile communication) 

is a digital mobile telephone system that is 

widely used in Europe and other parts of 

the world. GSM uses a variation of Time 

Division Multiple Access (TDMA) and is 

the most widely used of the three digital 

wireless telephone technologies (TDMA, 

GSM, and CDMA). GSM digitizes and 

compresses data, then sends it down a 

channel with two other streams of user 

data, each in its own time slot. It operates at 

either the 900 MHz or 1,800 MHz 

frequency band. It supports voice calls and 

data transfer speeds of up to 9.6 kbit/s, 

together with the transmission of SMS 

(Short Message Service).   
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9. RESULT AND DISCUSSIONS

     

             The ultra sonic sensor is used to 

detect the water level in the over head tank. 

We get the information using the BLYNK 

mobile app. The meter in the above figures 

indicates us the water level by measuring 

the distance between the sensor and the 

water.  

             

FUTURE SCOPE  

This project can be tweaked to get the 

liquid level details in message on any 

mobile phone. Eg. If a certain chemical 

used in a factory goes beyond 50%, a 

message is triggered and sent to any 

registered number or a notification is sent 

over an app.  

We can use this with motor by turning it 

ON when the water level is low and by 

turning it OFF when the water level is high.  

By using the solar panels we can provide 

the power supply to the circuit even in the 

times of power cut. 

Either way, this project can also be 

developed on Bluetooth technology.   

 

CONCLUSIONS 

Many entities and problem solvers have 

tackled the problem of water wastage in 

their own way. We have made a serious 

attempt at solving this problem and saving 

one of the most precious commodity this 

world will ever have- “water”. We focused 

on the problem of water wastage through 

overflow of water reservoirs or tanks.  

This project has successfully addressed this 

problem and will most definitely help 

control it. The application uses Internet of 

Things and Android platform to monitor 

water level changes and also allows user to 

administer the water tank from different 

corners of the world. It has automated the 

entire process thus reducing energy wastage 

and manual labour.  

Android is one of the most widely used 

platform for deploying applications. 

Various features of wi-fi module and its 

ability to utilize sensor data and support for 

development environment proved 

beneficial.    

The system is going to help home owners 

and organizations to cut back economic 

loss and provide a reliable way to manage 

water reservoirs without any hassle. Future 

developments can improve the system and 

make it more scalable.   

 

12. REFERENCES 



 
 

217 
 

1)  M. Singh, M. A. Rajan, V. L. Shivraj and 

P. Balamuralidhar, "Secure MQTT for 

Internet of Things (IoT)," 2015 Fifth 

International Conference on 

Communication Systems and Network 

Technologies, Gwalior, 2015, pp. 746-751. 

Retrieved from 

https://www.researchgate.net/publication/3

08730318_Secure_MQTT_for_Internet_of

_Things_IoT  

2) D. Thangavel, X. Ma, A. Valera, H. Tan 

and C. K. Tan, "Performance evaluation of 

MQTT and CoAP via a common 

middleware," 2014 IEEE Ninth 

International Conference on Intelligent 

Sensors, Sensor Networks and Information 

Processing (ISSNIP), Singapore, 2014, pp. 

1-6. Retrieved from: 

https://www.researchgate.net/publication/2

67636202_Performance_evaluation_of_M

QTT_and_CoAP_via_a_common_middlew

are   

3) S. Kim, H. Choi and W. Rhee, "IoT home 

gateway for auto-configuration and 

management of MQTT devices," 2015 

IEEE Conference on Wireless Sensors 

(ICWiSe), Melaka, 2015, pp. 12-17. 

doi: 10.1109/ICWISE.2015.7380346. 

Retrieved from: 

https://www.researchgate.net/publication/3

04294200_IoT_home_gateway_for_auto-

configuration_and_management_of_MQTT

_devices  

4)  Noha  Kamal, Sherine S. Ismail, Hala Abd  

ElKader and Mohamed Sharaf “Telemetry 

Over SMS-Based GSM Wireless 

Communication System”,  IJEAT Volume-

2, Issue-2, December 2012 2. 58-61. 

Retrieved from : 

https://www.researchgate.net/publication/3

30158349_Telemetry_Over_SMS-

Based_GSM_Wireless_Communication_Sy

stem  

5)  S. Mahata, A. Maiti and C. K. Maiti, 

"Cost-effective web-based electronics 

laboratory using NI MultiSim, LabVIEW 

and ELVIS II," 2010 International 

Conference on Technology for Education, 

Mumbai, 2010, pp. 242-243. Retrieved 

from: 

 http://ieeexplore.ieee.org/stamp/stamp.jsp?

tp=&arnumber=5550110&isnumber=55500

32 

6)  Raghavendra.R,  Dr  S.A  Hariprasad  

―Implementation  of  Flash ADC using 

Multisim Technology, International 

Journal  of Computer Trends and 

Technology (IJCTT) – volume 4  Issue 6. 

Retrieved from : 

https://www.scribd.com/document/2253931

95/Implementation-of-Flash-ADC-using-

Multisim-Technology  

7) Ultrasonic Distance Sensor : 

https://docs.google.com/document/d/1YyZ

nNhMYy7rwhAgyL_pfa39RsB-

x2qR4vP8saG73rE/edit 

8) IoT: http://en.wikipedia.org/wiki/Internet of 

Things  

 

https://www.researchgate.net/publication/308730318_Secure_MQTT_for_Internet_of_Things_IoT
https://www.researchgate.net/publication/308730318_Secure_MQTT_for_Internet_of_Things_IoT
https://www.researchgate.net/publication/308730318_Secure_MQTT_for_Internet_of_Things_IoT
https://www.researchgate.net/publication/267636202_Performance_evaluation_of_MQTT_and_CoAP_via_a_common_middleware
https://www.researchgate.net/publication/267636202_Performance_evaluation_of_MQTT_and_CoAP_via_a_common_middleware
https://www.researchgate.net/publication/267636202_Performance_evaluation_of_MQTT_and_CoAP_via_a_common_middleware
https://www.researchgate.net/publication/267636202_Performance_evaluation_of_MQTT_and_CoAP_via_a_common_middleware
https://www.researchgate.net/publication/304294200_IoT_home_gateway_for_auto-configuration_and_management_of_MQTT_devices
https://www.researchgate.net/publication/304294200_IoT_home_gateway_for_auto-configuration_and_management_of_MQTT_devices
https://www.researchgate.net/publication/304294200_IoT_home_gateway_for_auto-configuration_and_management_of_MQTT_devices
https://www.researchgate.net/publication/304294200_IoT_home_gateway_for_auto-configuration_and_management_of_MQTT_devices
https://www.researchgate.net/publication/330158349_Telemetry_Over_SMS-Based_GSM_Wireless_Communication_System
https://www.researchgate.net/publication/330158349_Telemetry_Over_SMS-Based_GSM_Wireless_Communication_System
https://www.researchgate.net/publication/330158349_Telemetry_Over_SMS-Based_GSM_Wireless_Communication_System
https://www.researchgate.net/publication/330158349_Telemetry_Over_SMS-Based_GSM_Wireless_Communication_System
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5550110&isnumber=5550032
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5550110&isnumber=5550032
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5550110&isnumber=5550032
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5550110&isnumber=5550032
https://www.scribd.com/document/225393195/Implementation-of-Flash-ADC-using-Multisim-Technology
https://www.scribd.com/document/225393195/Implementation-of-Flash-ADC-using-Multisim-Technology
https://www.scribd.com/document/225393195/Implementation-of-Flash-ADC-using-Multisim-Technology
https://docs.google.com/document/d/1YyZnNhMYy7rwhAgyL_pfa39RsB-x2qR4vP8saG73rE/edit
https://docs.google.com/document/d/1YyZnNhMYy7rwhAgyL_pfa39RsB-x2qR4vP8saG73rE/edit
https://docs.google.com/document/d/1YyZnNhMYy7rwhAgyL_pfa39RsB-x2qR4vP8saG73rE/edit


 
 

218 
 

 

SPOT LIGHT SAR IMAGE AUTOFOCUS USING MINIMUM ENTROPY 

CRITERION 

1Roopa Krishna Chandra,2Katta Mahesh Babu,3Vukoti Joshi,4Gandi Hemanth 
1Assistant Professor,2,3,4UG students, 

Department of Electronics & communication engineering,Andhra Loyola Institute of  Engineering And Technology 
1roopakrishnassp@gmail.com ,2kattamahesh.864@gmail.com , 3joshivukoti@gmail.com ,4Ghdpavankumar@gmail.com 

Vijayawada,India.

 

   ABSTRACT 

An optimization algorithm of minimum 

entropy-based autofocus is presented for SAR 

(synthetic aperture radar) imaging. Entropy is used 

to measure the focus quality of the image, and better 

focus corresponds to smaller entropy. The technique 

which starts with a complex image domain, based on 

blind DE convolution using minimum entropy 

criteria, carries out phase error correction by global 

search. In the paper, according to R-D (Range-

Doppler) algorithm, phase errors are corrected by 

using minimum entropy criteria for SAR imaging. 

The simulating results show the validity of the 

technique to improve the imaging quality. 

 

Keywords: SAR Imaging, Autofocus, Minimum 

Entropy，Phase Error. 

1. INTRODUCTION 

The SAR (synthetic aperture radar) 

represents a turning point in the history of radar 

technology [1]. We know that SAR images not only 

show fixed targets and moving targets, but also 

acquire high-resolution images in extremely difficult 

weather conditions. There are three models based 

on the beam scanning system: the SAR band-map, 

the SAR reflector, and the scanning SAR. The SAR of 

the band map has the fixed direction of the light 

beam and the aircraft. The beam scan is parallel to 

the area of the airplane track band and acquires the 

radar image. It can also be divided into SARs with a 

lateral appearance and squinting eyes. In the SAR 

reflector, the radar beam that points to the scene of 

the images in the time of accumulation of the 

synthetic aperture, can be a prolonged observation 

of the scene, to obtain the length of the synthetic 

aperture, and therefore obtain a high-resolution 

azimuth. This mode is suitable for small scenes and 

high resolution detailed analysis of the image 

application environment. The scan SAR, the radius 

indicating the flight direction of the aircraft can vary 

and can be explored by skipping different areas of 

the band, but it can also be a longer time point for 

certain scenes. It is the combination of the SAR 

travel map and the SAR goal. 

The SAR motion compensation technology is 

one of the key technologies of SAR images [2, 3]. It 

is the premise of the SAR image algorithm. With the 

continuous improvement of the image resolution, 

the requirement of precision of the compensation 

of the movement between the phase center of the 

antenna and the objective of the images is 

increased. Although the SAR system is equipped 

with advanced navigation equipment, in terms of 

synthetic opening time, it is not easy to accurately 

track the position of the aircraft. Moreover, it will 

generate a phase error of the approximation of the 

image algorithm and of the effects of atmospheric 

propagation and will cause the blurring of the image 

at high resolution which causes the deterioration of 

the image. Therefore, to obtain a well-focused 

image, after the compensation of the conventional 

movement, high resolution images of the raw SAR 

data are often required, to estimate and 

automatically compensate the residual phase error, 

this process is called autofocus. 

It is known that autofocusing methods 

commonly use Map Drift (MD) [4] and Phase 

Gradient Autofocus (PGA). MD could estimate the 

quadratic phase errors caused by the unstable 

operator's platform speed and compensate 
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completely. See Figure 1. It has a computational 

load so heavy that MD cannot adapt to the high-

resolution image. The PGA algorithm does not need 

to estimate the order of phase errors, which is 

suitable for correcting the higher order error. A 

broadband technique, such as the combined filter 

technique, the stretching technique, or the step-by-

step screeching technique, is generally used to 

improve the resolution of the range. Thus, signals 

scattered with different azimuths resolve to use 

their differences in slow time. Clutter blocking, 

range correction and focus are used to improve 

azimuth resolution. This document presents an 

improved algorithm to implement the automatic 

image optimization approach. Entropy is used to 

measure the quality of the image focus. A better 

approach results in less entropy. The minimum 

entropy algorithm is different from MD and PGA, 

which starts from the complex image domain and 

appears several times for the best parameter. Some 

results of this document have been delivered in. 

   

   2.SYSTEM MODEL 

Consider a highlighted target region composed 

of a series of stationary targets located in the 

coordinates (xn, yn) (n = 1,2 ...) in Figure 2, the 

illuminated target area is inclined (Xc, Yc). The radar 

illuminates the target area with the p (t) signal. The 

radar signal is limited by the band within the fast 

time frequency region. 

                  (1) 

Where wmin, wmax are the minimum and 

maximum frequencies of fast radar signal time. 

 

The synthetic opening domain u is formed 

by the movement of the radar that carries an aircraft 

along a line parallel to the y axis. The measurements 

of the synthetic aperture are made at discrete values 

of u which are separated by 

                                (2) 

Where vr is the plane speed and PRF is the 

pulse repetition rate (i.e. the number of pulses 

transmitted per second) of the radar. The size of the 

synthetic opening is made inside a finite aperture 

where 2L is the length of the synthetic aperture. 

To simplify the annotations, we begin our 

analysis by considering the acquired SAR signal, a 

fixed frequency of fast time and slow time or in the 

synthetic aperture,   

 

3. PHASE ERROR EFFECT OF THE 

IMAGING 

In the history of the stray SAR signal, the 

azimuth echoes of the ideal target point take the 

form of a chirp signal. The high resolution of the 

azimuth of the SAR system is obtained by 

compressing the pulses. In fact, due to the 

measurement error of position and movement, the 

approximation of the image algorithm, the limits of 

hardware performance and the effect of atmospheric 

stransmission, the azimuth SAR to the echo is no 

longer the standard FM linear signal. The phase 

error will be reported to eliminate the residual phase 

of the components of the standard linear FM signal. 

The phase error can be divided into a low frequency 

phase error, a high frequency sinusoidal phase error 
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and a wide band phase error. Its effects on the image 

are shown in Table 1. 

Phase error category Effect of the image 

Low-frequency phase 

error 
High frequency sine 

phase error Wideband 

phase error 

Geometric distortion, 

resolution loss 
Contrast decline, false 

target SNR reduce 

 

Table 1. Phase error and effect 

The high frequency sinusoidal phase error occurs 

when compensating for antenna phase centre 

vibrations (APC). Its impact on the image to produce 

paired echoes, which leads to a false target appears. 

The broadband phase error generated by 

measurement errors in random motion affects the 

contrast of the image. The high frequency sinusoidal 

phase error and the broadband phase error belong to 

a high frequency phase error. In modern SAR 

systems, through the inertial measurement unit 

(IMU) combined with the Global Positioning System 

(GPS), it is possible to determine the movement 

structure of the APC and other high-frequency 

movements. Therefore, in the movement 

compensation phase, the high frequency phase error 

can be better compensated. Subsequently, the use of 

different auto-focus algorithms is mainly directed 

against the low frequency phase error without 

compensation. 

The low frequency phase error is mainly due to 

errors in measuring the speed and acceleration of the 

SAR motion sensor and to the phase error inherent in 

the image algorithm which cannot be completely 

compensated at the echo date, as the correction of 

incomplete distance bending and planar movement. 

The low frequency phase error includes a linear 

phase error, the quadratic phase error and the upper 

phase error. The linear phase error can be expressed 

as: 

                    (1) 

Where fe1 is the linear phase error coefficient. 

In the isolated point lens, the linear phase error 

caused the lens to shift. In the distribution 

objectives, if the linear phase errors of the frequency 

of all the target points are equal, the linear phase 

error caused the displacement of the entire image. If 

the dot point fe1 is not equal, ie the variant of the 

space, it would cause the imaginary distortion of the 

image. 

The quadratic phase error can be expressed as: 

                     (2)     

Where fe2 is the quadratic phase error 

coefficient. So the signal of azimuthal echoes can be 

expressedas:  (3) 

Equation (3) shows that the presence of a 

quadratic phase error is equivalent to changing the 

rate of squeaks of the Doppler echo signal, and does 

not match the adapted filter, which produces a blur. 

The error of the cubic phase can be expressed as: ... 

                       (4) 

Where fe3 is the quadratic phase error 

coefficient. The error of the cubic phase so that the 

impulse response of the system to produce a lobe 

level of the symmetrical lateral lobe is increased, 

causing deterioration of the image contrast. The 

cubic phase error caused the asymmetrical lateral 

lobe for the system impulse response. The increase 

in the level of a side lobe has led to the deterioration 

of the contrast of the images. 

4.MINIMUMENTROPYAUTOFOCUS 

TECHNIQUE 

Most of the autofocus algorithm used to eliminate 

the constant empty phase error. This type of error in 

the image of the influence of all dispersion points is 

the same. Therefore, the blurring of the SAR image 

can be seen as the point dispersion function of the 

convolution results caused by a clear image and a 

phase error. As shown in Figure 3. Image of the 

blurred fuzzy point scatter image function. 

Figure 3. Image defocusing equivalent model. 
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According to the previous model, the autofocus 

algorithm due to the impulse response of the system, 

this is a typical problem of blind convolution 

solution. Shalvi and Weinstein have shown that 

using the convolution of the blind solution criterion 

of minimal entropy in most conditions can converge 

the correct result. The condition of the premise is to 

request that the data do not obey the Gaussian 

distribution and the transmission function is not 

zero. 

Raw SAR signal data is combined by many 

independent scattered echoes. The SAR image 

reflects the objective dispersion coefficient of the 

image. For unit resolution, because the amplitude 

and phase of the echo signal are random after the 

amplitude synthesis is a random variable, and their 

characteristics and dimensions of unitary resolution 

and carrier frequency and so on statistics. In case of 

high resolution, each resolvable diffuser body unit 

number is limited, the law of large numbers is not 

set, therefore, the dispersion coefficient resolver is 

non-Gaussian distribution. But we have little prior 

knowledge of the transmission function. Therefore, 

we obtain a minimum entropy criterion to 

implement the convolution looking at this 

document, that is, we assume a model error and then 

in the estimated range, we look for the minimum 

entropy. This form is not very rigorous in theory, 

but it is a feasible design scheme, the results of the 

simulation and the processing of the measured data 

demonstrated the feasibility of the proposed 

algorithm. 

The minimal entropy autofocus algorithm 

begins with a complex phase SAR degradation 

image, which means that it has nothing to do with 

the type of image algorithm, the inverse Fourier 

transform bearing to the domain of the remote 

compression phase history. Complete algorithmic 

processes as shown in Figure 4. 

 

Due to the linear phase error caused only the 

general translation of the image, without the 

influence of the image structure, so in the domain of 

the history of remote compression, but reasonable to 

assume that phase error model. 

                        (5) 

 

For M by N pixels image area S , Shannon 

entropy definition is given by 

(6) 

According to Shannon's definition of entropy, 

the entropy of the image has the following 

properties: (1) The invariance of the scale, ie the 

brightness has nothing to do with the entropy of the 

image; (2) substitution invariance, that is, the 

entropy has nothing to do with the position of the 

pixel distribution; (3) The weak overlap. When the 

SAR image is better focused, the sharpest peak and 

the entropy of the image are smaller. Therefore, 
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when the entropy of the image is reduced to a 

minimum, the focusing effect is better and the 

Doppler parameter is the most precise. 

5. SIMULATION RESULTS AND 

ANALYSIS 

5.1 SIMULATION FOR POINT 

TARGET 

Here give the simulation results. For nine points 

targets, we suppose radar transmits LFM signals, 

and give the simulation parameters in Table 2. 

Parameter Value Parameter Value 

Wavelength 3cm Imaging 

process 

time (Ts ) 

200 ms 

Pulse width 

(Tp ) 
4us PRF (Fpr) 2000 Hz 

Pulse 

bandwidth( 

B ) 

20 MHz Velocity(v) 600 m s 

Scenario 

center 

range( R0 ) 

8000 m Angle LOS 

with 

azimuth 

25° 

 

Table 2. Radar characteristics and parameters. 

Since high-order components in the low-

frequency phase error are generally smaller and 

have little effect on the main lobe, then it can 

reasonably be assumed that the phase error contains 

error 2 and 3 times and Figure 5 shows the 

calculation methods and the minimum entropy. 

                                         (7) 

 

Figure 6 (a) shows the original image of the 

point target given by the Doppler interval algorithm 

and presents a severe blur in the direction of the 

azimuth. In fact, the quadratic phase error 

coefficient reflects the deviation of the aircraft 

speed. As a result, we can estimate the approximate 

range of. The phase error of order higher than more 

cubic is generally less than the quadratic phase 

error, therefore it is possible to determine the 

interval of the phase error coefficient. Figure 6 (b) is 

the image with automatic focusing of minimum 

entropy. The results show that it is effective to 

improve the quality of the reflector SAR images 

through the technique. 

 

                                          (a) 
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 (b) 

Figure 6. SAR imaging with point target: (a) 

original image, (b) image with the minimum-

entropy autofocus. 

6. CONCLUSION 

In this document an autofocus method with 

minimal optimized entropy was presented. Phase 

errors can be accurately estimated through the 

constructed phase error coefficient. Both the 

theoretical analysis and the processing results of the 

measured SAR data demonstrated the efficacy of 

this technique. Furthermore, this document provides 

an optimized perspective for autofocus, which is 

important for SAR images. 
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Abstract:Driving in unknown roads and terrains is a 

difficult task. Traffic signs play a vital role in warning 

and guiding the driver towards a safe journey. The 

traffic signs which are located at predefined positions 

on the road guide the drivers and warn them of 

possible complexities. But the fatigue of the driver may 

lead to miss some of the signs which may cause 

accidents to occur. The various environmental 

conditions like haze, fog, poor light, rain, mist, 

occlusions, speed of the vehicle will make the detection 

of traffic signs a very difficult task for a normal 

observer. The driver assistance system located on 

board in the vehicle will monitor the traffic signs and 

alert the driver about the environment ahead and help 

in preventing possible accidents.On Indian Roads, the 

main focus of the driver is on the current traffic, while 

focussing on traffic there might be a chance of 

ignoring the traffic signs, which can lead to accidents 

if not been careful.Traffic Sign recognition system is a 

part of driving assistance system that automatically 

alerts and informs the driver of the traffic sign ahead.  

 

Keywords:  

Driver assistance system, traffic sign detection, lucy- 

richrardson algorithm, median filter  

 

I.INTRODUCTION 

Driverless cars are becoming more popular and common 

in near future because of advancements in Artificial 

Intelligence, Machine learning, deep learning etc.,. 

Intelligent transport systems play a vital role in saving the 

life of pedestrians and also minimising damage due to 

accidents [1-3]. These systems widely depend on smart 

sensors, Geographical Information systems (GIS), Global 

Positioning Systems (GPS) etc. The driver assistance 

systems onboard should be robust and should work in real 

time[4]. 

 

In this paper we implement a robust Indian traffic sign 

recognition system using MATLAB. A high resolution 

camera mounted on the vehicle captures the road scene 

ahead and sends it to the processor on board. The 

processor processes the information and alerts the driver 

with the sign information. Indian road traffic signs are 

designed such that they are easily detectable and 

recognizable. Indian traffic signs are 92 in total which 

may be divided mainly into four types, viz warning 

signs(40), compulsory signs(27), regulatory(10) and 

informatory signs (15). There are mainly two 

distinguishable phases for automatic traffic sign 

recognition system. First is the detection phase and the 

second is recognition phase. In the detection phase system 

searches the image for road sign. Detection algorithms are 

based on colour or shape or both for segmentation we use  

colour segmentation in YCbCr colour space. 

Afterobtaining a frame with possible traffic sign it is pre 

processed for removal of atmospheric noise and de-

blurred. It is further converted to gray scale, segmented it 

using threshold based segmentation, Morphological 

operations are performed to remove unwanted portions of  

the image and highlighted the image with the sign 

information which is extracted using a bounding box and 

the information is presented to the driver on the onboard 

display unit. 
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Fig. 1Various classes of Traffic Signs 

 

In section II a study about the characteristics of traffic 

signs have been done. Then, in Section III, we outline the 

methodology used, which includes detection and 

recognition of the signs from videos. In Section IV, we 

describe the experimental results to illustrate the 

performance of the system. Finally, conclusions are drawn 

in Section V. 

 

II. CHARACTERISTICS OF ROAD SIGNS 

 

Traffic signs have been designed so that they are easily 

recognisable from natural and driving environment. The 

colour for traffic sign is chosen such that, it serves 

different purposes and is also distinguishable for the 

driver while driving[5-6]. The signs are represented by 

fixed shapes like triangle, circle, octagon, and rectangle. 

The combined feature of colour and shape are used by 

driver to distinguish a traffic sign. Hence an automated 

system also uses the same principle of „the colour and 

shape property of traffic signs‟. With respect to the road 

the traffic signs are located at well-defined locations so 

that the drivers can more or less expect the position of the 

sign. The road sign may contain text as a string of 

characters or pictogram or both to represent the meaning 

of the sign. They are characterised by using fixed text 

fonts and character heights.  

There are a number of traffic signs in India categorized as 

warning (40), compulsory (27), regulatory (10) and 

informatory (15). This makes a total of 92 traffic signs all 

together. These signs are mainly characterized by colour 

and shape. Figure 1 shows the different types of Indian 

traffic sign and their description are discussed below.   

1)  Warning Sign:  A triangle with red coloured border 

and white background represents a warning sign. 

Different pictograms in black are used to represent the 

various warnings. These signs alert the driver with 

hazards ahead. 

 2)  Compulsory Sign:  Compulsory signs uses circle with 

red border and white background. These signs restrict the 

action of drivers depending on the pictogram represented 

on the sign. Signs with a cross prohibit the driver from 

certain decision such as no left turn or no „U‟ turn etc. 

Speed limit signs are also included in this category of 

traffic signs, with speed limit as the pictogram. Another 

exception is octagon with red background with STOP in 

white and blue circle with red border and cross represents 

„no parking sign‟. 

 3) Regulatory Sign:  They are mandatory sign to control 

the action of the drivers on road. They are used to regulate 

the traffic flow and vehicles moving on road. Blue circle 

with white border represents a regulatory sign. While the 

arrows within it represent the movement of the vehicle on 

road. 

 4)  Information Sign:  Important information like nearby 

hospitals, telephone booth, first aid, petrol pumps etc. 

come under this category. This information helps the 

driver in emergency in need. White rectangle with thick 

blue border and the necessary pictogram represents the 

required pictogram. Parking information is also included 

in this category.  

 

III. METHODOLOGY 

A block diagram of the proposed system for the 

detection of the traffic signs is as shown below. 
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Fig 2. Block diagram of the proposed system 

 

The on board camera acquires the video scene for the 

traffic ahead which is divided into frames and fed to on 

board processor for further processing. The frame 

acquired is contaminated by acquisition noise (Gaussian), 

the frame may be disoriented, damaged faded or occluded 

and may suffer with blur because of different 

environmental and speed of the vehicle. This frame is fed 

to pre-processing stage to remove the effects of 

environment. A median filtering is performed to remove 

the noise and wiener filtering is performed to remove the 

blur. The weiner filter being a linear filter and the blur 

being non linear, it is not effective. A lucy-richardson 

filter (non linear) is applied on the image and the results 

are promising. A comparative study is as shown below. 

 
Fig. 3Effect of median, weiner and Lucy- Richardson 

filters on the speed limit sign Image 

 

Since the colours to be detected in the traffic signs are 

mostly red, black, blue and white, A YCbCr plane is very 

suitable for processing the images. The Y 

component(luma) represents brightness, while Cb (Blue 

Chroma) component  represents how close the colour of 

the pixel is to blue and the Cr (Red Chroma) component 

represents how close the colour of the pixel is to red. In 

the colour detection and shape filtering the image is 

converted to binary image using otstu thresholding. Then 

the image is subjected to morphological operations and 

removed all objects containing less than 30 pixels using 

bwareaopen. The result is further processed using bwlabel 

that is the connected components using 8 connected 

components and region props operation in MATLAB. A 

bounding box is drawn and the objects are extracted. The 

extracted objects are displayed on the video screen. A 

multiclass SVM classifier is used to classify the extracted 

symbols and an audio output is played corresponding to 

the extraction 

 

IV. EXPERIMENTAL RESULTS 

The driver assistance system is fed with a plane consisting 

of a speed limit symbol which is corrupted with motion 

blur and which is removed by Lucy- Richardson filter 

which is further converted to a gray scale image and then 

converted to a binary image using otsu thresholding. 

Morphological filling is applied to any area lesser than 30 

pixels. A bounding box is drawn on the remaining  clean 

binary image is applied to the traffic sign extractor and 

finally fed to the svm classifier to identify the correct 

symbol  

 

 Fig. 4 Experimental Results 
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Fig 5. Sample Segmented outputs 

V. CONCLUSIONS AND FUTURE SCOPE 

Traffic sign detection based on color and shape is 

presented in this work. YCbCrcolor space is used for 

color segmentation to overcome the illumination sensitive 

characteristic of RGB space. The corrupted frame is 

preprocessed and nullified atmospheric and other noises 

using lucy-richardson filtering. The otsuthresholdedimage 

is applied with morphological operations removing 

unwanted areas. 8 connected component analysis is 

performed to identify the potential symbols and they are 

extracted and a multi class SVM classifier is used to 

classify the symbols. 

The recognition rate can be improved further by 

increasing training data or by going for neural network 

classifier or deep learning classifier. Deep learning 

classifier demands for more training data. Transfer 

learning can be applied to reduce the data requirements 

for training and improve the overall accuracy of the 

system 
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Abstract: 

 
 In this paper,we are going to design the functionality 

of  Direct Memory Access (DMA) Controller in Verilog. 

Direct memory access (DMA) is a feature avaliable in  

modern computers which allows certain subsystems of 

computer hardware  to access system memory for reading 

and/or writing independently without the involvement of 

Central processing unit. Computers that are equipped 

with DMA channels is capable of  transferring  data to 

and from devices with less CPU load than the computers 

that  does not have DMA channels.Data is transferred 

from one Memory-to another memory.we use the various 

design techniques for developing Intel 8237 DMA ip 

core.In this project,we will be trying to use various 

modelling techniques for designing ip cores.So that it can 

be   used in most of the  power level circuits and 

processors. Ip cores are used in ASIC’s because it leads to  

control  power, speed and size. These IP core forms the 

main part of the embedded circuits and control the 

working of the circuit and process of high speed data 

transfer rate and much suitable in SOC products.We are 

trying to achieve the maximum frequency of 306.24MHz 

and with a  minimum time period of 3.265nsec.Synthesis 

done on Xilinx tool Xilinx 14.7 ISE synthesizer. 

  
Keywords—DMA Controller, IP Core, SOC, 

  

I .INTRODUCTION 

Many system-On-chip integrated circuits contain 

embedded cores with different scan frequencies. Many 

IP core are design software like Xilinx, Modelsim,and 

Leonardo Spectrum,  etc. which can used to design IP 

core like DMA, Interrupt Controller etc. These IP core 

can be Power aware an Implement on SoC by choosing 

different design technique and various modelling 

techniques .These all modelling technique and tools like 

Xilinx ISE also provide RTL view which will help to 

make IP cores to use in any Processor design. Today’s 

SoCs are omposed of a wide variety of modules, such as 

microprocessor cores, memories, peripherals, and 

customized blocks directly related to the targeted 

application. To effectively perform simulation-based 

design verification of peripheral cores, it is necessary to 

stimulate the description in a broad range of behaviour 

possibilities, checking the produced results. Different 

strategies for generating suitable stimuli have been 

proposed by the research community to functionally 

verify these modules and their interconnection when 

embedded in a SoC’s. Direct Memory Access allows 

devices to transfer data without subjecting the processor 

a heavy overhead. Otherwise, the processor would have 

to copy each piece of data from the source to the 

destination. This is typically slower than copying normal 

blocks of memory since access to I/O devices over a 

peripheral bus is generally slower than normal system 

RAM. During this time the processor would be 

unavailable for any other tasks involving processor bus 

access. But it can continue to work on any work which 

does not require bus access. DMA transfers are essential 

for high performance embedded systems where large 

chunks of data need to be transferred from the input 

/output devices to or from the primary memory.  

  

 II.PAST RESEARCH 

 

In this literature survey,we came to know that olden 
computers have DMA controllers made of 8257 but we 
are performing DMA operation with 8237 which has 
better performance when compared with 8257.the 
programmable control and dynamic reconfiguration 
features are enhanced which lead to the change in  data 
transfer rate remarkably.8257 has Is only a four channel 
device whereas  8237 is also a  four-channel device 
which has a capability of  expanding the DMA channels 
to any number from four channel inputs. The 8237 is 
capable of transferring data with the rates of up to 1.6 
megabyte per second.Each channel has a capability of 
addressing 64k-byte section  memory and can transfer up 
to 64k bytes with a single programming. 

 

iii.DMA CONTROLLER 

 

The basic idea of creating DMA controller is to transfer 

blocks of data directly between memory and peripherals 

without the involvement of CPU. The data transferring 

does not use microprocessor but uses only data bus 

.Normally when transfer of data is initiated it  takes up to 

29 clock cycles.with this DMA transfer mechanism data 

transferring requires only 5 clock cycles.The present day 

DMA,s the capability to transfer as fast as 60 M byte per 
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second.The rate of  transfer is limited by speed of 

memory and its peripheral devices.Various peripherals 

can be interfaced with DMA. With need of speed in 

these years DMA has became an essential feature of all 

modern computers and gadgets.So that it allows 

peripheral devices to communicate without subjecting 

the  CPU to a  heavy load.If not the CPU has to copy 

each and every bit of data from source to 

destination.DMA copies a block of memory from the 

RAM or from any buffer to the device. DMA is essential 

to high performance of embedded systems. 

 

 

 

Operation steps of DMA Controller :  

Device which is wishing to perform DMA transfer has 

following bus request signals.  

1.The Processor first completes the bus cycle which is 

presently executed and then issues the bus grant signal to 

the device. 

2.The device then sends the bus grant acknowledgement 

signal.  

3.The processor senses in the change in the state of bus 

grant acknowledgement signal and starts listening to the 

data and address bus for DMA activity.  

4.The DMA device performs the transfer from the source 

to destination address.  

5.During this transfer, the processor monitors the 

addresses on the bus and checks for any modification in 

location during DMA operations is cached in the 

processor. If the processor detects any cached address on 

the bus, it can perform any one of the two actions:  

.Processor invalidates the internal cache entry for the 

address involved in DMA write operation 

(or)

 
 

Fig.block diagram of  DMA controller. 

 Processor updates the internal cache when a DMA 

write is detected.  

 

Whenever the DMA operations are completed, the 

device releases the bus by giving a bus release signal. 

Processor acknowledges the bus release and resumes its 

bus cycles from the point where it left off. 

 

The DMA I/O mechanism provides direct access to the 

memory when  the processor is temporarily 

disabled.DMA controller borrows the address bus, data 

bus, and control bus from the microprocessor 

temporarily and transfers the data bytes directly from I/O 

port to a series of memory locations or vice-verse.DMA 

transfer is also used to do high-speed memory-to 

memory transfers.In a microprocessor-based system,two 

control signals are used.One for request and other to 

acknowledge a DMA transfer.The HOLD signal is a bus 

request signal which asks the microprocessor to release 

control of the buses after the executing the current bus 

cycle. The HLDA signal is a bus grant signal which 

indicates that the microprocessor has released control of 

its buses by placing the buses at their high-impedance 

states. The HOLD input has a higher priority when 

compared with INTR or NMI Interrupt.  

 

METHOD OF IMPLEMENTATION  
There are three cases of data transfer. 

 1.From a peripheral interface to the external memory  

 2.From the external memory to a peripheral interface  

 3.From one memory location to another.  

 

Data transfer from a peripheral interface to the 

external memory: 

 When data has to be transferred from one peripheral 

interface to external memory,data is first stored in a  64 

byte FIFO buffer.When this buffer is filled up to half of  

its size, i.e.32 bytes, the DMA controller is notified and 

the data in the FIFO is transferred to the external 

memory. If  any one of these memory addresses is  

recently used by the CPU,then the  data is stored in the 

internal cache memory as well.Data transferred from a 

FIFO to the memory  in large amounts and is known as 

burst transfer,the length of  each packet in burst transfer 

is either 16 or 32 bytes as chosen by the software 

programmer in an internal register. 

 

Data transfer from the external memory to a 

peripheral interface: 

When the DMA controller receives a signal that a FIFO 

buffer is getting emptied and almost  half is empty, i.e. 

less than or equal to 32 bytes, it begins a transfer of data 

from the external memory. When data is transferred 

from the external memory it is read in bursts of 16 or 32 

bytes (as chosen by the software programmer). If one of 

the memory addresses where the data is located has 

recently been in use by the CPU, the data is read from 

the internal cache memory.  

Data transfer from one external memory location to 

another: In order to increase the performance of the 

DMA, as with previous transfers the data is read from 

the external memory when the FIFO buffer is becoming 

half empty. The data is either read from, or written to the 

cache - depending on the direction of the data flow - if 
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one of the memory addresses have been in use by the 

CPU recently. 

 
 

   iv.SYSTEM ON CHIP 

 

In modern days SOC (System on Chip) design has a high 

level of integration consisting of several design 

components (which are also known as IP -Intellectual 

property).It is possible  with the shrinking process 

technologies. In other words, a SOC is  truly an IC 

which can implement almost or all the functions of a 

complete electronic system. 

A  typical SOC design may contain one or more 

programmable components such application-specific 

intellectual property (IP) cores, digital signal processor 

cores,general-purpose processors cores, along with 

analog front end,IO devices,on-chip memory and several 

other application-specific circuits. 

 The major challenge in SOC design is on 

chip  communication between the different 

components.Different  bus protocols are  used for 

interconnection which has considerable large  impact on 

the performance of the SOC designs 

supporting high performance and low power on-chip 

communication.Encourage modular system design to 

improve processor independence, and the development 

of reusable peripheral and system IP libraries.In many 

cases, the IP cores are  designed with different interfaces 

and communication protocols as a result of this can be a 

problem while integrating into an SOC.To avoid this 

problem,some standard on-chip bus structures and 

protocols were used.There are Some publicly available 

bus architectures developed by leading manufacturers 

I.e. CoreConnect from IBM , AMBA from ARM 

, SiliconBackplane from Sonics. 

v.AMBA -AHB PROTOCOL: 

The Advanced Micro-controller Bus Architecture 

(AMBA) is a protocol which is used as an open standard 

bus protocol;on-chip interconnects the specification of  

connection and  the management of functional blocks in 

a system-on-chip (SoC). The AMBA bus can be easily 

applied to small scale SoCs. Therefore, the AMBA bus 

has been the representative of the SOC market with bus 

efficiency. 

The specifications of AMBA define all structural 

configuration,the transfer modes,signals, and other bus 

protocol details for the AHB, APB, and AXI buses. The 

AMBA AHB is used here to interface with any 

peripherals which are of low bandwidth and does not 

require high performance of the pipe lined bus interface. 

 

 

  
 

Fig AMBA-AHB bus interface 

 

AMBA is a high-bandwidth,high-speed bus that support 

multi master bus management to get the best experience 

in terms of system performance. AMBA AHB bus acts 

as the backbone for high performance system  bus in an  

System on Chip and its applications is provided by ARM 

CPU.Wide range of architectures of AMBA is used for 

providing flexibility in the implementation and 

backward-compatibility with existing AMBA 

interfaces.Separate read and write data channels are 

available that provide low-cost Direct Memory Access 

(DMA) and supports for issuing multiple outstanding 

addresses. It support for out-of-order transaction 

completion. It permits easy addition of register stages to 

provide timing closure.Objective of AMBA 

specifications is to:  Facilitate right-first-time 

development of embedded micro controller products 

with one or more CPU's, GPU's or signal processors, are 

technology independent. To allow reuse of IP cores, 

peripheral and system macro cells across diverse IC 

processes.Minimize silicon infrastructure while    

 
 

vi.SIMULATION RESULTS 
 

 
Fig.transmitter simulation waveform 
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  Fig.receiver simulation waveform 

 

   vii.CONCLUSION 

DMA design consists of asynchronous FIFO, DMA 
engine in both transmitted side (when peripherals want to 
write) and received side (when peripheral want to read) 
and a common dual port RAM. The whole design 
implemented in Verilog. HDL for easy integration in 
SoC. Simulation has done for individual blocks and a 
complete top-level block architecture using xilinx 
synthesis tool(version 14.7).The simulation result of 
AMBA based DMAC has achieved and indicates reading 
just after writing in a single clock.  
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Abstract— Data Mining means analysis of data from large 

relational databases and forming related knowledge from it. The 

main goal of the data mining analysis is to extracting the valuable 

information from the relational databases. To analyze the 

different decision tree algorithms used in data mining, a record 

set of student academic facts are considered. The classifications of 

decision tree algorithms like ID3, C4.5, and C5.0. Etc., are taken 

and the applied to the collected facts of the student from the 

educational institution. This analysis will helps to the institution 

for their improvement of the student performances. The 

performance classification analysis of the decision tree algorithms 

are generated using Rapid Miner software tool. Based on the data 

set selected and applied for the algorithms, the effectiveness of the 

results will be depends. 

 

Keywords —Relational database, data mining, ID3, C4.5, C5.0, 

Rapid Minner.  
 

I. INTRODUCTION 

 

Classification is a data mining technique widely used for the 

prediction purposes. Mainly, the classification algorithm 

involves two steps. One step is learning and another one is 

Classification. In Learning use the classification algorithms to 

analyze the training dataset and construct the decision tree. In 

Classification phase, the accuracy of the present classification 

rules is approximated by taking the test data. Decision tree 

algorithms are generate rules, which used in the classification 

of data. By considering these generated rules, apply the test 

data set. By using these rules get the accuracy of that 

algorithm. Decision tree algorithms like ID3, C4.5 and C5.0 

are used to generate the decision tree rules. 

 ID3 algorithm invented by Ross Quinlan used to generate the 

decision tree.ID3 is based on the Entropy (H(S)). Information 

Gain chooses as selection criteria, the attribute with highest 

Information Gain IG(S, A) is chosen as the splitting 

attribute.ID3 can over fit the training data.ID3 is difficult to 

use on continuous data.  

 

H(S) =  

 
 

IG(S, A) =H(S)-  =H(S)- H(S|A). 

 

C4.5 algorithm used to generate a decision tree developed 

by Ross Quinlan.C4.5 is an extended version of ID3 algorithm 

C4.5 algorithm is also a statistical classifier. C4.5 algorithm 

works on same concept of information entropy of ID3 

algorithm. C4.5 takes the information gain as the splitting 

criteria it produces the most effective splits in the decision 

tree.C4.5 can handles continuous and discrete attributes. 

C5.0 algorithm is an updated version of C4.5 algorithm. 

C5.0 is the classification decision tree algorithm. C5.0 is more 

efficient than C4.5. C5.0 algorithm works on the principle of 

C4.5 algorithm. The C5.0 algorithm split the sample subset 

data based on the information gain.  In C5.0 algorithm, best 

split can be obtained based on the biggest information gained 

field of sample data.C5.0 algorithm can handles the continuous 

and discrete attributes of the sample data. 

Hence, the student marks record facts are considered in the 

database and applied the classification decision tree algorithms 

ID3, C4.5 and C5.0 for predicting the student performances. 

The performance accuracy of those algorithms are compared 

and finds the best algorithmic results. 

II. LITERATURE REVIEW 

 

Analyzing the student details and factors like Roll No., 

HSC, UG, Board, Communication, placed (y/n) are considered 

and rules are generated by using the decision tree algorithms 

C4.5, ID3 and CHAID. Among these algorithms, the accuracy 

of the ID3 algorithm is considered as the best algorithm 

[1].The performances are analyzed by taking the student data 

consists of student marks in the entrance exam and results in 

the first year of the previous batch of students and applied on 

ID3 and C4.5 classification algorithms, the results are same for 

the algorithms [2]. Decision tree algorithms C4.5 and C5.0 are 

used to predict the areas which are lagging in placement 

records of the college and accuracy of C5.0 is higher than the 

C4.5 [3]. Educational Institutions has lot of student record 

facts in the relational databases. By considering these student 

data, analyze the data and get the valuable information from 

the data. Educational Data mining (EDM) is the procedure of 

applying the data mining tools and techniques to this 
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STUDENT RECORD FACTS  
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DATABASE 

Collect the student facts 

Import to Rapid Miner      

Apply Decision tree 

algorithms 

Generate Accuracy Report 

Analysis of Accuracy Reports 

educational institution data [4]. EDM is the help a crucial role 

in the education institution student marks data. By using 

different techniques we create a set of patterns of data by 

considering the any one of the attribute in the table of 

database.  

III. METHODOLOGY 

 

3.1 Fig: 1 Data analysis procedure 

 

Collect the student marks data from the university results 

pdf. Converting and extracting the pdf data into .csv formats to 

import into the developed system database. Student data table 

contains fields are htno, subject name, internal marks, external 

marks, result. These datasets are considered to the Decision 

tree algorithms in the Rapid minner. 

 

Steps to Import the extracted data into Rapid minner 

1.Open new blank sheet in the rapid minner. 

2.Click on add data. 

3.Choose the data path which can be local or database. 

4.Click confirm. 

 

 Apply Decision tree algorithms 

In the Rapid minner Split the input data into two parts: one is 

training data set and testing data set. Apply decision tree 

algorithms to the training data set. Apply the decision tree 

output to the model along with the testing dataset. 

IV. IMPLEMENTATION 

 

ID3 Implementation in Rapid Minner 

 

In ID3 algorithm is implemented in the Rapid Minner by 

using the ID3 decision tree module. For input dataset the field 

result is set as the role. From the Set Role module the dataset 

is moved to split data module. In Split Data module, split the 

dataset into two datasets. They are Training Dataset and 

Testing Dataset .The Training Dataset is passed to the ID3 

algorithm module. From the ID3 module the trained data 

moved to apply model module where the test dataset is applied 

to it. 

 

 

 
 

C4.5 Implementation in Rapid Minner 

 

In C4.5 algorithm is implemented in the Rapid Minner by 

using the Decision tree module. For input dataset the field 

result is set as the role. From the Set Role module the dataset 

is moved to split data module. In Split Data module, split the 

dataset into two datasets. They are. Training Dataset and 

Testing Dataset .The Training Dataset is passed to the 

Decision tree algorithm module. From the Decision tree 

module the trained data moved to apply model module where 

the test dataset is applied to it. 

 
C5.0 Implementation in Rapid Minner 

 

In C5.0 algorithm is implemented in the Rapid Minner by 

using the Decision tree module. For input dataset the field 

result is set as the role. From the Set Role module the dataset 
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is moved to split data module. In Split Data module, split the 

dataset into two datasets. They are. Training Dataset and 

Testing Dataset .The Training Dataset is passed to the 

Decision tree algorithm module. From the Decision tree 

module the trained data moved to apply model module where 

the test dataset is applied to it.   

 
Generate Accuracy report 

In rapid minner, the output of the model connected to the 

performance method. From the performance module, retrieve 

the accuracy of the decision tree algorithms applied to the 

given input data. 

 

Analysis of Accuracy report: 

After getting the accuracy reports of each Decision tree 

algorithms ID3,C4.5 and C5.0. Based on the research on 

analysis of these accuracy reports we can say that the accuracy 

of the C5.0 algorithm is more accurate than the other decision 

tree algorithms. 

 

 
 

 

 

 

 

 

 

Results 

Decision 

Tree 

Algorithms 

Number 

of Inputs 

Number 

of    

correctly 

predicted 

Number 

of 

wrongly 

predicted 

Accuracy 

(%) 

ID3 383 343 40 89.75% 

C4.5 383 380 3 99.45% 

C5.0 383 383 0 100% 

Table 4.1 performance comparisons of decision tree 

algorithms 

V. CONCLUSION 

Hence, according to the research study has done on the 

decision tree algorithms for the student marks data of the 

college. By the accuracy reports of the algorithms ID3, C4.5 

and C5.0.Among them C5.0 algorithm has more accuracy 

when compared to the other algorithms for the given data.  
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Abstract— the internet plays an indispensable role in our daily 

communication using computer network infrastructures and it 

can be online electronic related applications or online 

transactions, today internet becomes a heart of communication in 

the world. There are some problems still exists in internet 

network communication technologies, which gives slow reaction 

and espouse instability. In this paper, considered to ensure the 

fast recovery over the network failures, a several protocols are 

being implemented in MRC like OSPF, EIGRP, RIP, BGP, etc. A 

comparative study metrics was implemented to generate the 

suggested results from the existed protocols to enhance the 

communication stability in the network. The process was 

simulated by using Cisco packet tracer. 

 

Keywords—Internet, MRC, OSPF, EIGRP, RIP, Network failure, 

Cisco packet tracer.  

I. INTRODUCTION 

Internet has been transformed from a special purpose network 

to an omnipresent platform for a wide range of everyday 

communication services. A network is a collection of 

computers, servers, mainframes, network devices, peripherals, 

or other devices which are inter-connected to one another to 

allow the sharing of data as well as resources. 

The main motive of MRC is to use the network graph and 

the associated link weights to produce a small set of backup 

network configurations. The link weights in these backup 

configurations are manipulated so that for each link and node 

failure, and regardless of whether it is a link or node failure, 

the node that detects the failure can safely forward the 

incoming packets towards the destination on an alternate link. 

MRC assumes that the network uses shortest path routing and 

destination based hop-by-hop forwarding. 

In the internet, [1].IP networks are intrinsically robust, since 

IGP routing protocols like OSPF [5] are designed to update 

the forwarding information based on the changed topology 

after a failure. This re-convergence assumes full distribution of 

the new link state to all routers in the network domain. When 

the new state information is distributed, each router 

individually calculates new valid routing tables. The IGP 

convergence [6] process is slow because it is reactive and 

global. It reacts to a failure after it has happened, and it 

involves all the routers in the domain [4]. 

 
 

The Packet Tracer is a network simulation tool will help 

you visualize your network configuration for innovative 

designs to build network topologies by you. 

A complete set of valid backup configurations for a given 

topology can be constructed in different ways.[3] In the next 

subsection we present an efficient algorithm for this purpose. 

The number and internal structure of backup configurations in 

a complete set for a given topology may vary depending on the 

construction model. If more configurations are created, fewer 

links and nodes need to be isolated per configuration, giving a 

richer (more connected) backbone in each configuration. On 

the other hand, if fewer configurations are constructed, the 

state requirement for the backup routing information storage is 

reduced. However, calculating the minimum number of 

configurations for a given topology graph is computationally 

demanding 

II. PROPOSED SYSTEM CONFIGURATIONS 

 

Multiple Routing Configurations (MRC) [8] is a proactive 

and local protection mechanism that allows recovery in the 

range of milliseconds. MRC allows packet forwarding to 

continue over preconfigured alternative next-hops immediately 

after the detection of the failure. Using backup configuration 

algorithm it takes up the backup of nodes and links [9]. Using 

MRC as a first line of defense against network failures, the 

normal IP convergence process can be put on hold.  The 

shifting of traffic to links bypassing the failure can lead to 

congestion and packet loss in parts of the network [10].  This 

limits the time that the proactive recovery scheme can be used 

to forward traffic before the global routing protocol is 

informed about the failure, and hence reduces the chance that a 

transient failure can be handled without a full global routing 

re-convergence. The following parameters are considered for 

the simulation of the protocols is as follows: 

 

Parameters OSPF EIGRP RIP 

No. of nodes 27 27 27 

Administrative 

distance 
110 90 120 

TTL 125 125 121 

Load 0 0 0 

Bandwidth 100000kb 100000kb 100000kb 

Updating 3sec 5sec 30sec 
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MTU 1500 1500 1500 

Hop count ∞ 255 15 

Time to 

complete 
0.012 0.048 0.020 

Table 1: considered parameters 

 

OSPF Protocol [2]- OSPF stands for Open Shortest path 

first Standard protocol. It is a link state protocol. It uses SPF 

(shortest path first) or Dijkstra algorithm.It has Unlimited hop 

count. Metric is cost (cost=10 ^8/B.W.).Administrative 

distance is 110.It is a classless routing protocol. It supports 

VLSM and CIDR. It supports only equal cost load balancing. 

 

Configuring OSPF [7] 

Router# enable 

Router# configure terminal 

Router (conf) # router ospf  <pid> 

Router(config-router)#network <Network ID><wildcard 

mask> area <area id> 

 

RIP Protocol – 

 It stands for Routing Information Protocol. It is an Open 

Standard Protocol. It is a Classful routing protocol. Updates 

are broadcasted via .255.255.255 Administrative distance is 

120.Maximum hop count is 15.Maximum routers are16. Used 

for small organizations. Exchange entire routing table for 

every 30 seconds. 

 

Update timer: 30 sec-Time between consecutive updates 

Invalid timer: 180 sec-Time a router waits to hear updates. The 

route is marked unreachable if there is no update during this 

interval. 

 

Flush time:- 240 sec-Time before the invalid route is purged 

from the routing table. 

Configuration of RIP 

Router# enable 

Router # config t 

Router (config) # router rip 

Router (config-router) # network<network ID> 

Router (config-router) # network <network ID> 

Router (config-router) # exit 

Router (config) # exit 

 

EIGRP Protocol-  

It is Cisco proprietary protocol. It includes all features of 

IGRP. The metric parameters are considered as follows: 32 bit 

IP Address, Composite Metric (BW + Delay + load + MTU + 

reliability). Administrative distance is 90. Multicast 

(224.0.0.10) updates for every 5 seconds, .Maximum Hop 

count is 255 (100 by default). It supports IP, IPX and Apple 

Talk protocols. In this protocol ‗Hello‘ packets are sent for 

every 5 seconds.  

III. SIMULATION RESULTS 

 

 
Figure 3.1 Considered topology for Simulation 

 

OSPF Execution: 

 

PC>ping 192.168.2.3 

Pinging 192.168.2.3 with 32 bytes of data: 

Reply from 192.168.2.3: bytes=32 time=2ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=2ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=3ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=4ms TTL=125 

Ping statistics for 192.168.2.3: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), 

Approximate round trip times in milli-seconds: 

Minimum = 2ms, Maximum = 4ms, Average = 2ms 

 

EIGRP Execution: 

 

PC>ping 192.168.2.3 

Pinging 192.168.2.3 with 32 bytes of data: 

Reply from 192.168.2.3: bytes=32 time=2ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=2ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=3ms TTL=125 

Reply from 192.168.2.3: bytes=32 time=4ms TTL=125 

Ping statistics for 192.168.2.3: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), 

Approximate round trip times in milli-seconds: 

Minimum = 2ms, Maximum = 4ms, Average = 2ms 

 

RIP Execution: 

 

PC>ping 192.168.2.3 

Pinging 192.168.2.3 with 32 bytes of data: 

Reply from 192.168.2.3: bytes=32 time=131ms TTL=121 

Reply from 192.168.2.3: bytes=32 time=163ms TTL=121 

Reply from 192.168.2.3: bytes=32 time=7ms TTL=121 

Reply from 192.168.2.3: bytes=32 time=6ms TTL=121 

Ping statistics for 192.168.2.3: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), 
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Approximate round trip times in milli-seconds: 

Minimum = 6ms, Maximum = 163ms, Average = 76ms 

 

 

Figure 3.2 : Comparative study report of the protocols 

 

IV. CONCLUSION 

 

MRC provides the routers with additional routing 

configurations and allowing them to forward packets along 

with routing information, which will avoid failures in routes or 

links. MRC assures recovery from any single node or link 

failure in a randomly connected network. By calculating 

backup configurations in advance, and operating based on 

locally available information only, MRC can act promptly 

after failure discovery. MRC operates with or without knowing 

the root cause of failure, i.e., whether the forwarding 

disruption is caused by a node or link failure. This is achieved 

by using careful link weight assignment. The link weight 

assignment rules also provide basis for the specification of a 

forwarding procedure that successfully solves the last hop 

problem. The performance of the algorithm and the forwarding 

mechanism has been evaluated using simulations. 
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Abstract: 

      In the recent decades, urbanisation has increased tremendously. At the same phase there is an 

increase in waste production. In the present scenario, the waste management includes numerous 

stages with tremendous man-power. Every time labourers have to visit the garbage bins in the 

city area to check whether they are filled or not. And if they are filled, garbage bins are collected 

and disposed at closest landfill. If garbage bins are not filled, then the man-power invested goes 

in vain. Sometimes, the garbage bins are more frequently filled and garbage remains unattended 

for a longer period due to lack of management. Thus the garbage bins get overflowed which in 

turn create unhygienic condition for the people and also result in bad smell around the 

surroundings and spreading of some deadly diseases. This paper automates the whole process by 

monitoring level and status (humidity, temperature, toxic gases that get release) of the garbage 

present in bins by using various sensors and the information is collected from these sensors and 

is sent to the municipal authorities with the help of a microcontroller ( AT89C52 ) by using GSM 

and GPS. This will drastically reduce the wastage of man-power and even reduce the overflow of 

garbage bins. This system would also enable us to collect garbage only from those places that are 

about to overflow. Thus, this proposed system contributes to clean and hygienic environment. 

 

Key Words: Microcontroller (AT89C52 ), GSM , GPS, Sensors 
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Abstract: 

With the development of technology, the amount of books, kind of newspapers and magazines 

holding in modern library increase sharply. The management work becomes terrible day by day 

and if it depends only on traditional manual operations, it will be consuming more and more man 

power. So it is inevitable trend to bring intelligence into libraries which replace the manual work 

with machine. The automation is playing important role to save human efforts in most of the 

usual and frequently carried works. One of the best applications is library management. This 

paper demonstrates the application of robot for library management system. Usually we need 

librarian to pick the book and give up it to the one whom the books are being issued. This is 

difficult task in case the library floor area is large. Humans take more time and effort for issuing 

the book and sometimes the books may get overlooked by the human eye and may also get 

misplaced. Thus, the process of book finding, picking and placing is automated in this proposed 

paper by developing a robot with an arm with some degrees of freedom, which will be able to 

find out the book and then pick it and place it on the table and vice-versa. This paper presents the 

development process of a prototype for the automation of library by using a ARM7 (LPC2148) 

microcontroller and with the help of RFID technology. This helps and simplifies the job of 

monitoring the arrangement of books and also reduces the manual routine work done by the 

library staff. 
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Abstract: 
 This project is not only an electronic gadget but rather a total framework that executes security 

measures for specialist who includes in working perilous machines. Happening of mischance 

while working these machines can prompt friend in need wounds like finish cutting or squeezing 

of arms. In this framework, we have executed our answer for metal sheet cutting or metal kicking 

the bucket processing plants. These industrial facilities utilize unsafe power squeeze machines. 

At some point laborers working these machines get into a mishap driving genuine wounds.  

Having security instrument in power squeeze machines, this framework additionally helps 

production line proprietor/director to find specialist who are not genuine while working these 

unsafe machines. The framework executes passage control framework for laborers while going 

into industrial facility grounds. As the vast majority of these laborers are not knowledgeable, a 

large number of them are included in drinking habits. A specialist, who comes after having 

liquor in production line premises, can be identify by the framework and can disallow him 

working machine. Tipsy laborer can bring about to significant damage to himself. 

Keywords:- Internet of things, Arduino Mega 2560 Board GPRS, Alcohol sensor, Ultrasonic 

sensor, RTC, LCD, LN293D Motor Driver, Gear Motor, Micro SD Card RFID . 
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 Abstract:  

The undertaking is intended to add to a mechanical vehicle that can sense metals in front of it on 

its way like detecting area mines. The robot is controlled by a smart phone with the help of 

Bluetooth technology. It comprises of a metal indicator circuit interfaced to the control unit that 

alerts the client behind it around a suspected area mine ahead. An 8051 arrangement of 

microcontroller is utilized for the craved operation. At the transmitting end utilizing push 

catches, orders are sent to the collector to control the development of the robot either to push 

ahead, in reverse and left or right and so forth. At the less than desirable end two engines are 

interfaced to the microcontroller where they are utilized for the development of the vehicle.The 

robot is controlled by android smart phone mobile by using Bluetooth technology.for this 

purpose we use HC-05 Bluetooth module, while the beneficiary disentangles before encouraging 

it to another microcontroller to drive DC engines by means of engine driver IC for essential 

work. A metal indicator circuit is mounted on the robot body and its operation is done naturally 

on detecting the any metal underneath. When the robot detects this metal it creates an alert 

sound. This is to alarm the administrator of a conceivable metal (eg: area mine) ahead on its way. 

 

Keywords: AT89S52 Microcontroller ,Motor Driver I.C(L293D),Bluetooth Module, 

Metal Detector  
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Abstract: 

Nowadays during the rainy seasons the cultivated crops get effected due to the heavy rain fall. 

The main team of the project is that to prevent the crops from the heavy rain ad save the rain 

water. The rain sensor and soil moisture sensor is used for the working of automatic roof. The 

system involves protects the crops by the auto roof which covers the whole fields. The rain 

sensor is activated when there is a rain fall. The soil moisture sensor sends the water level in the 

field. If the water level is beyond the normal level it will gives the intimation to the controller. So 

when the both sensor is ‘ON’, it will gives intimation to the controller, GSM and it will indicate 

to the DC motor and it automatically open the roof . In this project, the roof is open 

automatically both the sensor  is on. If there is any problem with opening the roof automatically,  

manually setup the remote access. The system is also use emergency application of GSM. It is 

used to report the conditions in the field through SMS  to the mobile phone.Whenever the fire 

sensor is detectedthen location is sent to the GSM fire station module. 

Keywords:GSM module, DC motor, Microcontroller, Rain sensor, Soil moisture sensor, Fire 

sensor, Temperature sensor, Auto roof. 
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Abstract: 

The design and development of a smart monitoring and controlling system for household 

electrical appliances in real time has been reported in this paper. The system principally monitors 

electrical parameters of household appliances such as voltage and current and subsequently 

calculates the power consumed. The novelty of this system is the implementation of the 

controlling mechanism of appliances in different ways. The developed system is a low-cost and 

flexible in operation and thus can save electricity expense of the consumers. The prototype has 

been extensively tested in real-life situations and experimental results are very encouraging. 

 

Index Terms—Energy management, home automation, intelligent control system, wireless 

sensor network, ZigBee, etc. 
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ABSTRACT:  
A conditional-boosting flip-flop is proposed for ultralow-voltage application where the supply 

voltage is scaled down to the near-threshold region. The proposed flip-flop adopts voltage 

boosting to provide low latency with reduced performance variability in the near-threshold 

voltage region. It also adopts conditional capture to minimize the switching power consumption 

by eliminating redundant boosting operations. Experimental results in a 25-nm CMOS process 

indicated that the proposed flip-flop provided up to 72% lower latency with 75% less 

performance variability due to process variation, and up to 67% improved energy-delay product 

at 25% switching activity compared with conventional precharged differential flip-flops. 

Keyword:  Bootstrapping, flip-flops, near-threshold. 
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ABSTRACT 

 

Technological developments and ease of access in multimedia tools with digital content have 

increased the number of versions in copyright procedures. Digital watermarks are a set of 

technologies that are used to protect the copyright of digital content. In this paper, a strong water 

mark is introduced to include a colored watermark. To perform a color image as a watermark, a 

method is designed based on the Discrete Cosine Transform (DCT) and the Quantization Index 

Modulation (QIM) transform. The watermark is encoded in such a way that prevents the data 

representing the colors. In addition, the coded watermark is included in the mid-frequency 

coefficients of the DCT to ensure the durability of the watermark. Peak Signal to Noise Ratio 

(PSNR), Structural Similarity Index (SSIM), indicating the performance of the proposed scheme 

against the most common attacks such as JPEG compression, noise, shrinkage, etc.  

 

Keywords - Copyright Protection, Discrete Cosine Transform, Digital Watermark, Durability, 

and Quantization Index Modulation.  
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ABSTRACT: 

Today we all know that bogus (fake) voting is still a major drawback in the elections. We can 

switch over from ballot paper to electronic voting machine (EVM), but this problem cannot be 

avoided completely. This paper will attempt to solve this problem. Today we all have AADHAR 

CARD so the government has all the database of all the users including fingerprint. So, if we use 

the database effectively with the help of MicroController then we can completely overcome the 

problem of bogus voting. This paper shows how this problem can be solved with the help of 

finger print scanner and Microcontroller which will be convenient for every citizen at the polling 

booth. For these Finger Print proves to be one of the best method. As we are discussing about 

Biometrics we need Fingerprint scanner. When coming to the implementation of citizens have to 

place their finger in finger print sensor. When it is matched with the stored finger prints and then 

we can go to the voting process. Super-visor can know the details of voting and a GSM modem 

is interfaced to send SMS to the corresponding authority.  

Keywords: ARM7 Micro-Controller, Finger Print Sensor, GSM Module, LCD Screen, Keil 

Software. 
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Abstract: 

With expansion in movement and population of the city areas the blind people confront a great 

deal of obstacles while venturing out and they are compelled to stay inside and abandon their 

dreams.Objective is that the blind can undoubtedly get the data about the transport to achieve the 

destination, so travelling makes simple to them. There are many techniques which are used for 

navigating the visually challenged people , navigation in real time traffic is the main problem. 

Objective of the project is to provide a solution with the aid of wireless sensor networks (WSNs). 

ZigBee system is used for indicating the presence of blind person in the bus station. Voice 

module and APR9600 audio playback systems are used to update and inform the blind person 

about the bus arriving and reaching destinations and to guide him as to what he has to do next. 

Microcontroller analysis the information provided and generates the corresponding bus number.  

 

 

Keywords:APR9600, AT89S52, IR pair sensors, ZigBee, keyboard, LCD, Voice Module 
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Abstract: 

This project is mainly implemented for industrial applications for detecting the damages inside 

the oil pipe that cannot be detected by human beings.KROTO is a Greek word which means’ to 

crack’. The interior of the pipe has a very high temperature, high pressure and contains toxic 

gases. So the cracks in the pipe are detected and the condition of the pipe is estimated with the 

help of a robot that has a camera, temperature sensor, pressure sensor.This data from all the high 

precision sensors will be transmitted using ZIGBEE protocol from the robot to the control 

station.The robot incorporates a wireless camera and the data from the camera is transmitted to 

the front end Visual studio. If any dangerous gas is leaked it effects the health of the workers 

Sometimes it may causes to fire accidents 

Keywords:- Microcontroller-AT89S52 DC motor & Motor Driver-L293D Temperature sensor-

LM35 Pressure sensor-piezoelectric disc Zigbee module ADC0804 Wireless camera  
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Abstract: 

Approximate computing can decrease the design complexity with an increase in performance and 

power efficiency for error resilient applications. This brief deals with a new design approach for 

approximation of multipliers. The partial products of the multiplier are altered to introduce 

varying probability terms. Logic complexity of approximation is varied for the accumulation of 

altered partial products based on their probability. The proposed approximation is utilized in two 

variants of 16-bit multipliers. Synthesis results reveal that two proposed multipliers achieve 

power savings of 72% and 38%, respectively, compared to an exact multiplier. They have better 

precision when compared to existing approximate multipliers. Mean relative error figures are as 

low as 7.6% and 0.02% for the proposed approximate multipliers, which are better than the 

previous works. Performance of the proposed multipliers is evaluated with an image processing 

application, where one of the proposed models achieves the highest peak signal to noise ratio. 

Key words — Approximate computing, error analysis, low error, low power, multiplier. 
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ABSTRACT:  
Notice Board is the most uniform and primary apparatus in any university, schools or public 

places like bus stations, railway stations and parks. But fixing and changing various notices of 

instruction on a day-to-day is a difficult process. The main objective of this project is to develop 

a wireless notice board that displays messages send from the user’s mobile. When a user sends a 

message, it is received by a SIM inserted in GSM modem at the receiver unit. The GSM modem 

interfaced with level shifter IC to Microcontroller. The message received by the GSM is sent to 

the microcontroller that further displays it on a electronic notice board. The Notice board is an 

LED display interfaced to a microcontroller, powered by a regulated power supply from main 

supply of 230 volt AC supply.– 

 

Keyword: Microcontroller, SIM, GSM, LED. 
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Abstract: 

This paper describes about an one touch alarm system for women’s safety using 

GSM. In the light of recent outrage in Delhi which shook the nation and woke us to 

the safety issues for women, people are fiding up in different ways to defend. Here 

we introduce a device which ensures the protection of women. This helps to 

identify protect and call on resources to help the one out of dangerous situations 

.Anytime you senses danger, all you had to do, is fold on the button of the device. 

The device consists of a PIC microcontroller, GSM module, GPS module and 

sends emergency messages using GSM (global system for mobile communication), 

to sos contacts and the police control room. The main advantage of the system is 

that the user doesn’t require a smart phone unlike other applications that have been 

developed earlier. The use of sophisticated components ensures accuracy and 

makes it reliable. The watch provides with all the features which will leave no 

stone unturned to help the dupe in any kind of emergency situations. 

Keywords: GPS, GSM 
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  Abstract: 

In the recent years, reversible approach is becoming widely used in many domains, such as 

quantum computing, optical computing and ultra-low power VLSI Circuit. Division has its 

applications in the design of reversible arithmetic logic unit (ALU). In this project, we have 

exhibited a novel design of division sequential circuit using reversible logic gates. The proposed 

design of division block is based on reversible gates with reduction of garbage outputs, constant 

inputs, and quantum cost and hardware complexity. The comparative results demonstrate that the 

proposed solution have less performance and significantly better scalability than the current 

designs. 

 

 
Keywords: 

o Low power 

o Reversible ALU 

o Reversible gates 

o Quantum Cost 

o Garbage outputs 

o Hardware complexity 

o Reversible design 
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Abstract: 

 Every License holder is provided with the RFID smart cardfor the collection of data extracted 

from License. This is a key for vehicle and this paper is to develop a compact system to detect 

and control the pollutants in the vehicle which could be assembled in the vehicle itself. This 

idea employs gas sensors which are economical and capable of detecting Carbon Monoxide and 

other toxic gases emitted from the vehicle. Amount of toxic gases is displayed in LCD 

continously. Initial warning is given to the driver regarding the amount of toxic gases. In case of 

negligence,the particular License details (L.no) gets extracted from RFID smart card and SMS 

was send to RTO (for cancellation) with Proper intimation (SMS) to  the vehicle. When the 

consult person drunk the alcohol and tries to drive the vehicle then the speed of the vehicle will 

gradually decrease and it will be halted. We also developing the system when the vehicle enter 

into the school zone, accidental zone and unknown areas then the sensor will detect and 

gradually reduces the speed of the vehicle by intimation. 

Keywords:MQ7Alcoholsensor,MQ2pollutionsensor,Toxicgases,DCMotor,GSMModule,RFIDReader,RFIDS

martcard 
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Abstract : 

Li-Fi is a new paradigm for short range wireless technology to provide unprecedented 

connectivity within a localized data-centric environment. Li-Fi means light fidelity i.e., 

transmission of data through illumination. We send data through a laser light that varies in 

intensity faster than human eye can follow. This sort of communication can be called as Visible 

light communication (VLC). Using this technique, the user can transmit the data through light 

from one vehicle to another vehicle. With the help of this technology, the road accidents can be 

controlled and human life’s can be saved. A small chip like device called ultrasonic sensor is 

used to measure the distance between the vehicles and communicate each other when they come 

in to contact in some range which is preferred for the ultrasonic sensor. The data that is 

transmitted through Li-Fi can be any data like audio, video or text. This technology was 

introduced few years back, which needs more systematic enquiry on its sustainability for traffic 

control purpose. This concept can be implemented at very low cost and with higher efficiency. 

At present, the day to day activities use lot of LEDs based lights for illumination, which can also 

be used for communication because of the advantages like fast switching, high power efficiency 

and safe to human vision. This project presents data communication between vehicle to vehicle 

through laser light as it covers a long distance and transmits audio signals to the receiver. The 

receiver circuit consists of solar panel connected with the amplifier and speakers to recover back 

the amplified version of original input signal. VLC has a bright future and it acts as a 

complement to the present RF communication by achieving higher efficiency.  

Key words : Li-Fi, Laser’s, VLC, RF, Ultrasonic sensor. 
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Abstract: 
 

 In our country around 2.78% of peoples are not able to speak (dumb). Their communications 

with others are only using the motion of their hands and expressions. We proposed a new 

technique called artificial speaking mouth for dumb people. It will be very helpful to them for 

conveying their thoughts to others. Some peoples are easily able to get the information from their 

motions. The remaining is not able to understand their way of conveying the message. In order to 

overcome the complexity the artificial mouth is introduced for the dumb peoples. This system is 

based on the motion sensor. According to dumb people, for every motion they have a meaning. 

That message is kept in a database. Likewise all templates are kept in the database. In the real 

time the template database is fed into a microcontroller and the motion sensor is fixed in their 

hand. For every action the motion sensors get accelerated and give the signal to the 

microcontroller. The microcontroller matches the motion with the database and produces the 

speech signal. The output of the system is using the speaker. By properly updating the database 

the dumb will speak like a normal person using the artificial mouth. The system also includes a 

text to speech conversion (TTS) block that interprets the matched gestures.It is also applicable 

for the blind people. 
Keywords: ARM7,MEMS,Speech Synthesis,IR Sensors 
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  Abstract: 

              Now-a-days transportation has emerged as a prevailing part of India. Toll plazas plays 

vital role in maintaining the road transportation.In the  present manual toll collection method  all 

vehicles should stop at toll plazas  to pay the toll. Due to this, the processing time at toll plazas is 

highest, leading to the traffic congestion. Inorder to overcome the drawbacks, Online Toll 

Payment System is developed which is capable of determining if the car is registered or not, and 

then informing the authorities of toll payment violations, debits, and participating accounts.The 

RFID card interfaced with LPC2148 ARM microcontroller placed on top of the vehicle on 

reaching the electromagnetic zone near toll plaza, RFID Reader scans RFID card, automatically 

captures data and electronically identify, track & store vehicle number, owner mobile number 

and Licence number  information contained on RFID tag then microcontroller  sends  the 

message using GSM module to  phone number  placed  in  RFID  card regarding payment. This 

message contains the payment link. If they did not pay in 20 minutes after crossing the plaza the 

data is placed in Cloud with the help of GPRS and sent to RTO office where further proceedings 

on their license are done legally. This process saves time, reduces money wastage and  fuel 

consumption thus reduces pollution and also congestion is reduced leading to speed transport 

also the  maintenance is less comparatively. 

 

Keywords: ARM, RFID card, RFID Reader, GSM, GPRS, Cloud. 
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Abstract: 

With the technological advancements a large number of devices can be integrated into a 

single chip. So the communication between these devices becomes vital.The network on chip 

(NoC) is a technology used for such communication. A router is the fundamental component of a 

NoC. This paper focuses on the implementation and the verification of a five port router. The 

building blocks of the router are buffering registers, demultiplexer, First In First Out registers, 

and schedulers. The scheduler uses the round robin algorithm. The proposed architecture of five 

port router is simulated in Xilinx ISE 10.1 software. The source code is written in VHDL. 

Keywords: network on chip, router, round robin algorithm 
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ABSTRACT: 

Internet of Things (IoT) solutions in industrial environments can lead now-a-days to the 

development of innovative and efficient systems aiming to increase operational efficiency in a 

new generation of smart factories .The Internet of Things (IoT) is a novel paradigm which is 

rapidly gaining ground in the scenario of modern wireless telecommunications among devices 

associated with Internet. This project, it is the Automation temperature control system in 

industries, used to control the temperature and humidity in indoor and outdoor respectively of the 

industry. When the temperature is increased in indoor and outdoor that can be sensed by 

temperature sensor and humidity sensors respectively.This temperature can be controlled by 

changing temperature and humidity values by changing the Threshold values Air conditioner and 

FANs in indoor. Whereas outdoor temperatures are controlled by the temperature can be 

controlled by using sprinklers, it can be controlled from anywhere using IoT.  

KEY WORDS:Cloud Computing,IoT,ARM  Processor 
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ABSTRACT:- 

The QR decomposition (QRD) is an important prerequisite for many different 

applications such as multiple input multi output(MIMO) detection wireless communication 

system, matrix inversion, radar application and so on. This paper presents the design and 

implementation of a 32-bit MIPS (microprocessor without interlocked pipeline stage) processor 

based on QRD using givens rotation algorithm. Moreover, this design contains a developed 

hardware in order to reduce the latency of QRD process. The implementation results of this QRD 

processor are compared with another work. Finally, design, synthesis of this QRD processor has 

been achieved using Xilinx 14.7 ISE simulator and coding is written in Verilog HDL language 

and implemented on Virtex-7 FPGA(Field programmable gate array) kit. 

KEYWORDS: QRD (QR decomposition), Multiple Input Multi Output(MIMO), MIPS 

(Microprocessor without Interlocked Pipeline Stage) 
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ABSTRACT: 

 Students are responsible for reporting before the exam. When examination held in other 

colleges, students don't know the room numbers allocated. Students have to search roll number 

allocated in which room. Candidates must be present in the exam room at least 30 minutes before 

the exam starts. If students arrive later than this when they have a digital exam, they will not be 

granted extra time if they do not get logged in on time for when the exam starts. Therefore a 

method is implemented to help the students, it shows room number. 

           So that new technology is implemented to know room number. Proposed system consists 

of RFID reader, display and speaker. RFID reader is used for accessing and display is used to 

indicate room number and roll number. RFID cards are given to each student. When the student 

swipe the card into RFID reader, roll number and room number are displayed in LCD display. 

Roll number and room number are also occurring in speaker 

Keywords: At89c52 Micro Controller, Radio Frequency Identification Reader ,Liquid crystal 

display, speakers. 
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Abstract:  

Automated street light and intensity control system is a powerful and intelligent system. In this 

project, energy conservation is the key to the whole system and thus it helps to save a lot of street 

light electricity. The system includes wireless Internet Protocol (TCP/IP) connectivity via 

gateways, which enables remote management of individual lights. The mode of operation of the 

system is controlled using Wi-Fi. Here the system controls the intensity of street light by 

dimming and brightening the intensity of light depending on the sunlight. The system uses LDR 

sensors for sensing intensity of light and PIR motion sensors for detecting motions of objects. A 

microcontroller esp8266 has been interfaced with the circuit to perform the desired task. The 

whole system is controlled by a mobile app and using a real time database i.e. Firebase. The data 

is fetched from microcontroller to the database and from database to app and vice versa and also 

provides the flexibility to set the whole system on automatic or manual mode as per the 

circumstances it has to be used in. 

Keywords: TCP/IP protocol, ESP8266, LDR, PIR, Firebase, Android Application.  
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  Abstract: 

        As we know when  a person  enter a railway station , it is occupied with lot of people and 

there will be a lot of noise such that we cannot hear the announcement properly and we hear the 

announcement when the train is about to start and we in hurry move through the platforms to 

catch the train and some people enter into the running trains which can lead to accident and 

sometimes death.This project minimises the limitations of existing methods and it can be made 

for people to travel to the destination without any obstacle. In this system when a 

passenger enters a railway station he gets a link where he has to give required details 

and get registered. Then he gets the information regarding the arrival and the departure of the 

trains. The announcement will be converted into text format and will be send to registered 

mobile phone .The components used are ARM controller, GPS, GPRS and  audio to text 

converter module and cloud. 
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ABSTRACT 

 

Most of these days, we hear lot of accidents due to drunken driving. Drunken drivers will not be 

in stable condition and so the rash driving is inconvenience for other road users and also question 

of life and death for the drunken driver and for others. In this project we are developing an auto 

lock system is from detection sensors either from alcohol breath or any other mechanism. The 

controller keeps looking for the output from these sensors. If there are any traces of alcohol 

above the set limit, then the system will lock the engine. And also Using GPS module we can 

track the position of the vehicle and it also sends a message by using GSM to the registered 

number. 
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