
International  Journal  of Engineering  Science and Computing, October 2016                3003                                                         http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

New Era Smart Traffic System 
Charak Bhardwaj

1
, A ishwarya Sav ithha.K

2
, Lokesh Kumar Rawat

3
, Subhajit Bhattacharjee

4
, Nit ish Tiwari

5
 

Upendra Kumar
6
, Sonal Dahiya

7 

Students Amity University
1, 2, 3, 4, 5

 

Assistant Professors Amity University
6, 7

 

Department of Electronics and Communication, Amity University Haryana, India  

 

Abs tract: 

This paper introduces an    improv ised concept for a better operation and controlling of the traffic light system. This syste m uses an 

RFID technology to track the entire details of very vehicle on the road and a ZIGBEE module for emergency situations in case of 

ambulance. In addit ion, this system permits the automatic chalan system using the RFID tags installed in the vehicles at the time of 

manufacture. The future scope for development has also been discussed in this paper 
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I. INTRODUCTION 

Traffic light systems implemented in roads use an universal 

three- colour code to control the traffic. Firstly green light 

(allows traffic to proceed in the direct ion denoted), followed 

by the yellow light (warns that the signal is about to change to 

red) and then finally the red light (prohib its any traffic from 

proceeding).The light keeps switching three times (from green 

to yellow to red) for one time controlling of one road. This 

reduces the life expectancy of the lights used. The present 

system involves a huge cost of installation and maintenance. 

This system, in a four way crossing makes use of 12 lights (3 

for each road). There is no provision for emergency situations 

like ambulance in the present system .The proposed system 

takes care of the emergency ambulance situation. It reduces a 

huge amount of cost i.e ., the cost of installation and the cost of 

maintenance. It reduces the cost and efforts of manpower 

involved in the present traffic system.[4] 

 

II. PROPOS ED CONCEPT OF S MART NEW ERA 

TRAFFIC S YSTEM  

A. Proposed System 

The figure  shown below is the circuit d iagram for the 

proposed concept of Smart New Era Traffic System.  

 
 

Fig 1. Circuit Diagram  

   B. Power Supply  

  Here in our application, as shown in the figure, we need  

a 5V DC power supply as an operating voltage for all the 

electronic components involved in the project. This requires a 

compensating capacitor, a  voltage regulator (7805), another 

capacitor and a resistor for generation of the required  5V DC 

power. The compensating capacitor is used to rectify the DC 

ripples in the input. The +ve voltage regulator whose operating 

temperature is 125degree Celsius is basically  a three terminal 

device which is used to convert the input to 5V output. The 

input to the regulator can vary from 7-25 V and the output 

voltage generated is 5V and the current at the output is 1.5A. 

The purpose of using the second capacitor is used to minimize 

the spikes in the output generated from the regulator. The 

resistor used limits the amount of current entering the main 

circuit, thereby preventing the components by getting 

damaged. 
 

C. Inputs:  

Pressure Sensor- Since we are considering a four road 

system, we have implanted 8 pressure sensors (2 in  each road). 

The pressure sensors are used to measure the pressure density 

in each part of the road. In this project the pressure sensor 

work basically like switches. The microcontroller is set in 

reading mode with all its pins ON (High). Wherever a p in 

changes to low it is detected (Indicates increase in pressure).     

 

We have considered three levels of pressure: 1. Low, 2. 

moderate, 3. High priority. Depending on the pressure level the 

timing for that particular road( Green signal) is varied. For a 

low pressure level the signal timing is set as 10 seconds, for a 

moderate level it  is set as 20seconds and for a high priority 

high dense it is set as 30seconds. Thus, the traffic is controlled 

depending on the traffic density of every particular road.  

 

RFID Module- 

A Radio Frequency Identificat ion (RFID) system uses two 

things: Tag/Card and a Reader 
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The RFID tags are basically attached to the objects to be 

identified or tracked. The tags can either be passive or active. 

An active tag has an inbuilt battery and thus is expensive 

whereas a passive tag is cheaper because it has no battery. 

Passive tags thus collect energy from a nearby RFID reader 

whereas an active tag has a local power fo r operation. Every 

RFID tag/card has a unique ID (12byte data) which is used for 

the tracking purpose. In this project we make use of a passive 

tag paired with an active reader, which t ransmits and receives  

signals from the respective passive tags. The basic Principle 

behind the complete RFID setup is mutual induction.[6] 

 

The RFID tag consists of two components: A coil and a 

chip. As and when the tag/card is brought in contact with the 

RFID reader, a mutual induction is developed between the co il 

in the card and the reader lead ing to energizing of the chip. The 

transmitter in the card transmits a 12 byte data (Unique 

tracking ID) which is received by the RFID reader which in 

turn transmits this data to the microcontroller.[1] 

 

Specifications of EM18: 

 125K ROM 

 Low cost 

 Small size  

 Volatage:5V DC 

 Current:<50 mA  

 Operating frequency:125KHz 

 Read distance :10cm 

 Size:32*32*8 mm 

 

ZIGBEE Module- 

ZIGBEE module is basically used as a broadcasting 

channel to send and receive or to communicate between 2 

ZIGBEE modules. The broadcasting in ZIGBEE is 

bidirectional. It trans mits and receives data serially. It has a 

inbuilt microcontroller for protocol controlling. This module 

is implanted in the ambulance by default. Whenever the 

driver feels its an emergency situation, he presses the 

ZIGBEE button in the ambulance system. The ZIGBEE 

transmitter in the system sends a signal (any flag data) to the 

receiver inbuilt in  the traffic system. once the microcontroller 

receives the input, it controls the stepper motor accordingly. 

For example, an ambulance in road 4 seeks emergency 

request for traffic clearance, and the green signal is in road 2 

currently, then the controller controls the stepper motor by  

making it rotate 180 degree from its current position. Thus, 

the green signal rotates directly to road 4 bypassing road 3, 

thus clearing the traffic in road 4 for the emergency 

situation.[3] ZIGBEE module used: CC2500 

Specifications Of ZigbeeCC2500: 

 Operating frequency: 2.4 GHz 

 Type of communication: serial 

 Small size  

 20 Pin package 

 Frequency range:2400-2483.5 MHZ 

 High sensitivity 

 Programmable data rate up to 500kbps 

 Low current consumption(134.3 mA ) 

D. Controlling Unit:  

Microcontroller serves as the heart of the complete system. 

It completely  takes care o f the controlling of the 

system.PIC16F877P is a 40 p in IC used as a main controlling 

unit. The controller is programmed in such a way that it 

accepts inputs from the pressure sensor, RFID and the Zigbee 

and controls the LCD, Stepper motor and GSM accordingly. [7] 

 

Features of PIC16F877: 

 RISC arch itecture 

 Crystal frequency: 20MHz DC 

 8K Flash Memory  

 4 ports A,B,C and D,40pin package 

 Serial Communication: USART 

 

E. Outputs: 

The microcontroller searches its data base and tries to 

match the unique ID and finds out the complete details of the 

vehicle corresponding to the particular RFID tag.  

 

Stepper Motor-A stepper motor is used to rotate the 

traffic LEDs. It basically consists  of four stator and one rotor. 

The degree of rotation required for the stepper motor to turn 

the LED from one road to another is 90degree.  

The microcontroller receives the pressure density data 

from the pressure sensors and decides the degree of rotation of 

the stepper motor accordingly.  

 

 
                Fig 2. Stepper Motor  

 

LCD-A 16 X 2 matrix LCD is used to display the current 

traffic staus. It basically displays the name of the road and the 

timing for which green signal has been provided. In  case of 

emergency situations i.e; the ambulance, the LCD d isplays the 

details on which road the emergency situation has been 

requested. 

 

In case of tracking of vehicle using RFID technology the 

LCD plays an important role by displaying the in formation of 

the traffic rule disobeyed. Once the data has been matched, the 

details of the vehicle with the RC_NO and the Driver name 

will be displayed in the LCD implanted on the traffic signal.  

 

In case the driver fails to notice the display, he is further 

notified about the chalan cut with the use of an another latest 

technology. 
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               Fig 3. LCD Circuit 

GS M-The global system for mobile communication  

(GSM) technology comes in to use for alerting the particular 

driver that he has been fined for breaking the traffic rules. This 

is achieved by sending a short message service (SMS) to the 

registered mobile number corresponding to the particular RFID 

tag. AT commands are used to send the short messages for 

alerting the driver.[5] 

 
                             Fig 4. GS M SIM900 Module  

 

Specifications Of GSM SIM900 Module: 

 Operating Voltage:12 V DC 

 Weight:<140g 

 Dual band GSM/GPRS 900/1800 MHz 

 Configurable baud rate 

 Sim card holder 

 Built in network status LED 

 Inbuilt powerful TCP/IP protocol 

 

AT Commands For SMS: 

 AT+CMGR      Read message 

 AT+CMGS      Send message 

 AT+CMGW     Write message to memory  

 AT+CMGD     Delete message 

 AT+CMGR=1  Receive modem command[2] 

 

The chalan amount is automatically debited from the 

bank account associated with the particular RFID tag.  

Thus, without the wastage of man power (traffic police 

force) we can achieve an automat ic and efficient way for 

controlling the day to day traffic and road safety rules and 

regulations. 

 

III. FUTURE SCOPE  

This project successfully proves advantageous by 

reducing the cost of maintenance and cost of installation. This 

system is completely energy efficient and cost efficient 

compared to the present one. For practical implementation of 

this project, load cells can be thought of an alternative to the 

small pressure sensors. Load cells if necessary, also provides 

informat ion about the exact amount of pressure 

sensed/measured in the particular part o f the road. High speed 

High torque stepper motor need to be used, so that the delay or 

the time taken for the motor to rotate from one road to another 

is min imized. Active RFID tags can be used in order to make 

the chalan system even more efficient. Image processing 

technology can be thought of an alternative to exact ly get the 

facial details of the passengers in the particular fined vehicle, 

thereby increasing the road security and safety. The RFID tags 

not just helps in maintaining traffic rules and regulation but 

also helps in maintaining security in case of vehicle theft.  

 

IV. LIMITATIONS 

The major limitation met  in this pro ject is in an advanced 

case of having more than one emergency situation in the 

system. For example, consider a case of 2 ambulance 

requesting emergency from two different roads at the same 

time. This might create a serious confusion and can lead to 

complete chaos. In this type of situations the scheduling 

technology can be brought in to use. This technique provides 

exact informat ion about the timing of the request. In  addition 

priority levels can also be set depending on the emergency of 

the patients inside the ambulance. Proper maintenance of the 

system is to be carried out at regular intervals to prevent 

components from getting damaged.  

 

V. CONCLUS ION 

This project thus provides a better solution to the present 

system available in  use. It  also takes care of the emergency 

situations, thus, providing value for human life. This system 

completely eliminates the man power required to manually 

control the traffic. Th is helps in reducing the on road 

corruption that we face in our day to day life. Since, the 

complete system is computerized; the government has the 

complete control under one roof.  
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