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Abstract 

The proposed Traffic Light Management System, upgrades the existing system with 

wireless remote control based capability during the peak hours. We will implement 

different algorithms for normal hours, morning peak hours and evening peak hours 

along with wireless remote priority control. Main beauty of the proposed idea is that it 

can be integrated into existing traffic light management system. 

A wireless remote device will be there which will be connected to the main traffic 

light management system through secured wireless connection. The main traffic light 

management system will be always in listening mode to receive command from the 

wireless mode. The Operator will have freedom to choose or give priority to any lane 

signal which has higher traffic conjunction. 
The system is also going to have backup power for the trafic light management 

system so the system will never run out of operation at any time of day. It is also a very 

cost effective solution for the stated problem solution. 
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Chapter 1

Introduction

1.1 General Introduction

Traffic light control systems are widely used to monitor and control the flow of

automobiles through the junction of many roads. They aim to realize smooth motion

of cars in the transportation routes. However, the synchronization of multiple traffic

light systems at adjacent intersections is a complicated problem given the various

parameters involved. Conventional systems do not handle variable flows approaching

the junctions. In addition, the mutual interference between adjacent traffic light

systems, the disparity of cars flow with time, the accidents, the passage of emergency

vehicles, and the pedestrian crossing are not implemented in the existing traffic system.

This leads to traffic jam and congestion.

Traffic lights are signaling devices that are conceived to control the traffic flows at

road intersections, pedestrian crossings, rail trains, and other locations. Traffic lights

consist of three universal colored lights: the green light allows traffic to proceed in

the indicated direction, the yellow light warns vehicles to prepare for short stop, and

the red signal prohibits any traffic from proceeding. Nowadays, many countries suffer

from the traffic congestion problems that affect the transportation system in cities and

cause serious dilemma. In spite of replacing traffic officers and flagmen by automatic

traffic systems, the optimization of the heavy traffic jam is still a major issue to be

faced, especially with multiple junction nodes.

The rapid increase of the number of automobiles and the constantly rising number

of road users are not accompanied with promoted infrastructures with sufficient

resources. Partial solutions were offered by constructing new roads, implementing
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flyovers and bypass roads, creating rings, and performing roads rehabilitation.

However, the traffic problem is very complicated due to the involvement of diverse

parameters. First, the traffic flow depends on the time of the day where the traffic

peak hours are generally in the morning and in the afternoon; on the days of the week

where weekends reveal minimum load while Mondays and Fridays generally show

dense traffic oriented from cities to their outskirts and in reverse direction respectively;

and time of the year as holidays and summer.

Secondly, the current traffic light system is implemented with hard coded delays

where the lights transition time slots are fixed regularly and do not depend on real time

traffic flow. The third point is concerned with the state of one light at an intersection

that influences the flow of traffic at adjacent intersections. Also, the conventional traffic

system does not consider the case of accidents, roadworks, and breakdown cars that

worsen traffic congestion.

In addition, a crucial issue is related to the smooth motion through intersections

of emergency vehicles of higher priorities such as ambulances, rescue vehicles, fire

brigade, police, and VIP persons that could get stuck in the crowd.

Finally, the pedestrians that cross the lanes also alter the traffic system. The

conventional traffic system needs to be upgraded to solve the severe traffic congestion,

alleviate transportation troubles, reduce traffic volume and waiting time, minimize

overall travel time, optimize cars safety and efficiency, and expand the benefits in

health, economic, and environmental sectors.

This report proposes a simple, low-cost, and real time smart traffic light control

system that aims to overcome many defects and improve the traffic management. The

system is based on micro-controller that controls changes the lighting transition slots

accordingly.

Moreover, a handheld portable device communicates wirelessly with the traffic master

controller by means of Radio Frequency (RF) transceivers in order to run the

appropriate subroutines and allow the smooth displacement of emergency vehicles

through the intersection.
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1.2 Problem Statement

The Problem we have worked on is that we develop a software/hardware automation

prototype for managing the peak hours at the traffic signals. For the problem mentioned

our idea proposes hardware of a secured wireless remote control of traffic light

management system (TLMS). Generally, traffic signal lights are placed in open space

in about 50 - 100 meter radius and controlled by a traffic light controller which is

currently based on PLC.

Our idea is to replace the PLC with our cost effective traffic light management system

which can be controlled from a wireless remote control during the peak hours.

Figure 1.1: Traffic Light Controller and Signal Module

In our idea, we are going to propose a radio frequency connection between the

remote and the traffic light management system. Two firmware will be designed for

the complete system, one will be wireless remote control side and another will be

traffic light management system side. The remote will have a button for the user

input and process the input using a microcontroller and send commands to traffic light

management system through the RF transmitter.

The traffic light management system will consist of a microcontroller, RF receiver,

RTC and Relay board. For traffic light management system firmware we will design

different algorithms to control traffic light signals during normal operational hours,

morning peak hours, evening peak hours and remote priority based control. Beside

these all features our system will further upgradation which have the solar based power

backup so that the system will never go out of running operation at any time of the day.
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1.3 Objective

The objective of this is proposed that Traffic Light Management System, upgrades

the existing system with wireless remote control based capability during the peak

hours. We will implement different algorithms for normal hours, morning peak hours

and evening peak hours along with wireless remote priority control. Main beauty of

the proposed idea is that it can be integrated into existing Traffic Light Management

System.

A wireless remote device will be there which will be connected to the main Traffic

Light Management System through secured wireless connection.

The main Traffic Light Management System will be always in listening mode to

receive command from the wireless mode. The Operator will have freedom to choose

or give priority to any lane signal which has higher traffic conjunction. This system

is also going to have backup power for the Traffic Light Management System so the

system will never run out of operation at any time of day. It is also a very cost effective

solution for the stated problem solution.

1.4 Closure

In the end this project the Traffic lights are controlled by the remote controlled by traffic

police man, where the remote controller uses the Radio frequency for the transmission

the signal and data from remote to the traffic signal lights.

The Arduino nano is a microcontroller which is used as a controller for the traffic

Red, Yellow and Green light LED’s which can be controlled by the pushbuttons in the

remote. The nRF24L01 module is a radio frequency module which is a transceiver that

is it can both transmits and receives the data wirelessly for a particular distant.
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Chapter 2

Literature Review

2.1 Review of Different Type of Methodology

Manpreet Singh Bhatia,Alok Aggarwal,Narendra Kumar:

A fuzzy logic-based controller is proposed with three input parameters namely

Queue length, Rem time green and Peak hours and one output parameter, Time extension.

Queue length refers to the length of the vehicles in the queue behind the signal.

Sensors capture the length of queues in each lane and pass the data into the fuzzy

controller. Fuzzy sets of queue length have been taken as very less, less, medium and

long. Length between 0 4 meters refers to very less, 0 8 meters as less, 4 12 meters

as medium and more than 8 meters as long. Second input parameter, rem time green,

has 4 fuzzy sets as very less, less, medium and large. Rem time green is the time

remaining for the green signal before turning to red.

This is a very decisive factor for controlling the time extension of the signal. It is

calculated as a fraction of the full time which is fixed as 60 seconds in all the lanes.

Remaining time green as 0 0.25 is taken as very less, 0 0.5 as less, 0.25 0.75 as

medium and greater than 0.5 as large. Peak hours refers to the different time duration

of the day. This factor is also very crucial for controlling the extension of the signal as

most of the conventional signals are not considering the time duration of the day for

passing the vehicles due to which long waiting queues occur during the peak hours.

Peak hours consists of five fuzzy sets namely,very light, heavy morning, medium,

heavy evening, light. Time duration from 11:00 PM 7:30 AM is taken as very light

traffic conditions as most of the roads don’t have much traffic density during this

period, heavy morning timings are 7:00 AM 11:30 AM in which most of the traffic
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is active, medium timings are 11:00 AM 4:30 PM, 4:00 PM 8:30 PM is taken as

heavy evening as this is that duration of the day where most of the traffic density occurs

and 8:00 PM 12:30 AM as light traffic conditions. Output of the fuzzy control system

is Time extension which is to be controlled by the use of the three input parameters.

All four lanes have been allocated a fixed green signal time of 60 seconds at the start.

Time extension is done dynamically in the running queues after analyzing the three

input parameters.

Extensiondecrease of the green light can be done up to 35 seconds, i.e. the range

of time duration of green time is in the interval 25, 95 seconds. Five fuzzy sets

have been taken for the Time extension as more decrease, decrease, do not change,

increase and more increase. If the Rem time green and Queue length is high in the

running queue, time extension should be decreased and vice versa. Similarly, during

heavy morning and heavy evening timings extension should be increased up to 95

seconds while during very light conditions it should decrease to 25 seconds. Extension

of time is done by keeping in mind the state of other queues as well to provide a better

optimized solution to the problem.

Rongrong Tian, Xu Zhang:

They suggested to use the TRANSYT traffic modeling software to find the optimal

fixedtime signal plan and VISSIM microsimulation software to affirm and evaluate the

TRANSYT model and to help assess the optimal signal plan; build an adaptive frame

signal plan and refined and evaluated the plan using VISSIM with VS-PLUS emulator.

Through microsimulation, it was shown that delay in the adaptive signal control was

shortened noticeably than that in the fixed time control. Jianhua Guo et al introduced

a new method for areawide traffic signal timing optimization under user equilibrium

traffic.

The optimization model was formulated as a multi-dimensional search problem

aimed to achieve minimized product of the total travel time associated with urban street

network and the variance of travel time for unit distance of travel. A genetic algorithm

was developed to derive the model solution. A simulation control protocol embedded

in PARAMICS software tool capable of conducting area-wide micro simulation is

adopted to design the logic frame and function module of the area-wide traffic signal
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control system. His results shown that mobility improvements are achieved after

applying the proposed model along with the genetic algorithm for area-wide signal

timing optimization, assessed by extended capacity ratio, and reductions in through

and turning movement delays, as well as average and variance of travel time for unit

distance of Travel.

The design of intelligent traffic control system is an active research topic. Researchers

around the world are inventing newer approaches and innovative systems to solve this

stressful problem. Models based on mathematical equations are applied to estimate

the car waiting time at a junction, the number of cars in the waiting queue, the

extension of the waiting cars along the lane, the optimal timing slots for green,

yellow, and red lights that best fit the real and veritable situation and the efficient

combination of routing. In fact, the mutual dependencies between nearby intersections

lead to a complicated formulation with cumbersome parameters. These parameters

are accidental, hazardous, dependent, and the worse point is the variance of these

parameters with time.

Thus, finding a dynamic, consistent, and convenient solution is quite impossible.

Researchers from different disciplines are collaborating to explore feasible solutions

that reduce traffic congestion. Therefore, various methodologies are constantly

proposed in the literature and many techniques are implemented profiting from the

technological advances of microcomputers, recent manufactured devices and sensors,

and innovative algorithms modeling, as much as possible, the complication of traffic

lights.

The IR sensors are employed in numerous traffic systems. The IR transmitter and

the IR receiver are mounted on either sides of a road. When an automobile passes

on the road between the IR sensors, the system is activated and the car counter is

incremented. The collected information about the traffic density of the different roads

of a junction is analyzed in order to modify dynamically the delays of green light at

the lane having the significant traffic volume. The whole system could be controlled

by PIC microcontroller or even by PLC.

To inform the traffic system about the arrival of the emergency vehicles toward

the junction, they are supported by RF emitters that send warning signals to RF

transceivers disposed at every traffic light intersection. The triggering sequences of

the traffic lights are modified correspondingly in order to provide a special route to
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the emergency vehicles. Other researchers use the Global Positioning System (GPS)

to communicate with the traffic light controllers and send preemption signals. The

ambulance was equipped with both RF to communicate with traffic light controller and

the GSM module to report to hospital doctors about the patient status and to receive

messages concerning the kind of therapy or first aid recovery that should be done to

the injured patient.

Many works predict the density of the traffic based on image processing methodology.

But these techniques require the acquisition of good images whose quality are weather

dependent, especially with the rain and the fog. Other researchers use sophisticated

algorithms to model the various states of the traffic such as fuzzy logic and genetic

algorithms.

Most published works are dedicated to one junction or intersection where the influence

of the adjacent intersections is not examined. Thus, the situation becomes more

complicated and widely dependent. Further efforts should be made to achieve complete

modeling, monitoring, and control for multiple synchronized junctions.

2.2 Different Ways of Traffic Passing

Before you drive any motor vehicle on the road for which a driving licence is required,

you must have a valid driving licence authorising you to drive that motor vehicle, and

be covered by valid insurance in respect of that motor vehicle.Before you move off,

look around, even though you may have looked in your mirror, to see that no one is

about to overtake you. Give the proper signal before moving off, and only move off

when you can do so safely and without inconvenience to other road users. Give way to

passing and overtaking vehicles.

On a three-lane carriageway, you may keep to the central lane when the left-

hand lane is occupied by slower moving vehicles. The outer (right-hand) lane is for

overtaking only; do not stay in it longer than necessary after overtaking vehicles in the

centre lane.Never overtake unless you can do so without danger to yourself or others.

Be specially careful at night, and in heavy rain and mist, as it is more difficult to judge

speed and distance at such times.
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When approaching a junction, you must observe the following:

(a) If you are going straight across the junction, you must give way to traffic going

straight from the right.

Figure 2.1: Traffic Passing

(b) If you are turning right, you must give way to traffic going from all directions.

You must also give way to traffic turning right from the right, and to traffic

turning left from the opposite direction.

Figure 2.2: Traffic Passing
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(c) If you are turning left, you must give way to traffic going straight from the

right.

Figure 2.3: Traffic Passing

Well before you turn right at a junction, take full account of the position and

movement of traffic behind you. Signal your intention early, and drive cautiously

towards the centre of the junction. Give way to approaching vehicles and crossing

pedestrians adjacent to you. Wait until it is safe to cross or wait for the green arrow

signal to appear. Turn swiftly to the correct lane, keeping a look-out for pedestrians

crossing at the junction.
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Chapter 3

Methodology

3.1 Method

In our idea, we are going to propose a radio frequency connection between the remote

and the traffic light management system. Two firmware will be designed for the

complete system, one will be wireless remote control side and another will be traffic

light management system side. The remote will have a button for the user input

and process the input using a microcontroller and send commands to traffic light

management system through the RF transmitter. The traffic light management system

will consist of a microcontroller, RF receiver, RTC and Relay board.

For traffic light management system firmware we will design different algorithms

to control traffic light signals during normal operational hours, morning peak hours,

evening peak hours and remote priority based control. Beside these all features our

system will have the solar based power backup so that the system will never go out of

running operation at any time of the day.

Above figure shows that we have got four different lanes with different traffic

densities. In existing traffic light management system the timings for outgoing traffic

is the same for each lane. Let the time assigned for each lane is 60 seconds.

According to traffic density lane 1 should get more outgoing traffic time compared to

other lanes and lane 4 needs very less time amongst all lanes. In this scenario traffic at

lane 1 will keep increasing and traffic conjunction problems will occur at this lane.
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Here Two firmware will be designed for the complete system, one will be wireless

remote control side and another will be traffic light management system side.

Figure 3.1: Traffic Signal with Lane

Now in this case, if we use the proposed wireless remote control based traffic light

management system then the operator can prioritize lane 1 for outgoing traffic. Which

will eventually solve the traffic conjunction problem.

After operating through one or two cycles of traffic signals the operation goes to its

normal mode operation. The block diagram of the proposed wireless remote control of

traffic light management system is shown in Fig. 3.1. This system consists of a remote

control unit and the main traffic light management system unit which are wirelessly

connected to each other over the radio frequency communication.
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3.2 Block Diagram

The transmitter Remote has some push buttons which when pressed give some input to

the Arduino nano of the Remote traffic signal light where the traffic light Red, Yellow

and Green are connected to the Arduino nano (a microcontroller ). so when these

pushbuttons are pressed the respective lights which glow and blink with particular

time slot given as per the guidelines by RTO and rules and regulations of it.

The Arduino nano is connected with the nRF24L01 module which send the input

data or signal when we pressed the pushbuttons which are on the breadboard. these

pushbuttons send the data to the microcontroller and the microcontroller send the data

or signal to another Arduino nano with the help of nRF24L01 module which has inbuilt

both transmitter and receiver.

Figure 3.2: Transmitter Remote Block Diagram

The receiver side has also a Microcontroller that is Arduino nano which controls

the respective lane traffic lights through the remote which was in the hand of traffic

police man. There are Three LED’s i.e. Red, Yellow and Green which will on of as

per the input.

The nRF24L01 Module is connected to the Arduino nano for the receiving the

signals send by the remote antenna and transmitter.

13



The nRF24L01 Module converts and decode the the data and signal and produces the

specific output. This output may results the controlling on and off LED’s in particular

lane.

Figure 3.3: Receiver Side Arduino Based Diagram

3.3 Programming Codes

The Below code is written for communication of transmitter and receiver of the traffic

signals and the master that is our remote controller. The below RF24 library includes

the code for this communication and various other problems like sending more than

one data to the receiver’s like Traffic signal installed Arduino nano.

The Arduino transmitter code send the data input to the receiver side that is it sends

the data signal from the remote controller with push buttons for various lane switching
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to the receiver that is our main master receiver which further sends data to traffic signal

lights to on/off by the particular input given through the controller remote.

The Arduino receiver code is written for the communication between the Arduino

nano’s for transmitting and receiving the data signals through the remote controller.

This code helps to setup communication between transmitter Arduino nano and

receiver Arduino nano to receive the input and on/off the traffic led’s as per the input.

Figure 3.4: Arduino Nano Connected to nRF24L02 Module for Radio frequency
Communication
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3.3.1 RF Library
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3.3.2 Transmitter Code
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3.3.3 Receiver Code
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3.4 Components

The components used in the this projects are given below :

3.4.1 Arduino Nano

We have used five Arduino nano to the communication and input - output communi-

cation and controlling. Arduino Nano is a small, complete, flexible and breadboard-

friendly Microcontroller board, based on AT-mega328p, developed by Arduino.cc in

Italy in 2008 and contains 30 male I/O headers, configured in a DIP30 style.

Arduino Nano Pin out contains 14 digital pins, 8 analog Pins, 2 Reset Pins 6 Power

Pins.Arduino Nano is simply a smaller version of Arduino UNO, thus both have almost

the same functionalities. It comes with an operating voltage of 5V, however, the input

voltage can vary from 7 to 12V.

Figure 3.5: Arduino Nano Image

Arduino Nano’s maximum current rating is 40mA, so the load attached to its pins

shouldn’t draw current more than that.

Each of these Digital Analog Pins is assigned with multiple functions but their main

function is to be configured as Input/Output. Arduino Pins are acted as Input Pins when

they are interfaced with sensors, but if you are driving some load then we need to use

them as an Output Pin.Functions like pinMode() and digitalWrite() are used to control

the operations of digital pins while analogRead() is used to control analog pins.
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The analog pins come with a total resolution of 10-bits which measures the value from

0 to 5V. Arduino Nano comes with a crystal oscillator of frequency 16 MHz. It is used

to produce a clock of precise frequency using constant voltage.

There is one limitation of using Arduino Nano i.e. it doesn’t come with a DC power

jack, which means you can not supply an external power source through a battery.This

board doesn’t use standard USB for connection with a computer, instead, it comes with

Type-B Micro USB.

The tiny size and breadboard-friendly nature make this device an ideal choice for

most applications where the size of the electronic components is of great concern.Flash

memory is 16KB or 32KB that all depends on the Atmega board i.e Atmega168 comes

with 16KB of flash memory while Atmega328 comes with a flash memory of 32KB.

Flash memory is used for storing code.

The 2KB of memory out of total flash memory is used for a bootloader.The SRAM

memory of 2KB is present in Arduino Nano.Arduino Nano has an EEPROM memory

of 1KB.

Figure 3.6: Arduino Nano Pin Layout Image
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3.4.2 nRF24L01 Module

Being able to have two or more Arduino’s communicate with each other wirelessly,

opens up many possibilities such as remotely monitoring sensor data, controlling

robots, home automation, etc.

And when it comes to an affordable but reliable 2-way RF solution, none does a

better job than the nRF24L01+ transceiver module from Nordic Semiconductor.The

nRF24L01+ module can often be obtained online for less than two dollars, making it

one of the most affordable data communication options you can find. And the best part

is that these modules are very small, allowing you to incorporate a wireless interface

into almost any project.

(a) nRF24L01+Module (b) nRF24L01+ P/A LNA Module

Figure 3.7: nRF24L01 Module Types

Radio Frequency

The nRF24L01+ module is designed to operate in 2.4 GHz worldwide ISM

frequency band and uses GFSK modulation for data transmission. The data transfer

rate is configurable and can be one of 250kbps, 1Mbps and 2Mbps.

Power

The module’s operating voltage ranges from 1.9 to 3.6V, but the good news is that

the logic pins are 5-volt tolerant, so you can use it with your favorite 3.3V or 5V

microcontroller without worry.The module supports programmable output power i.e.

0 dBm, -6 dBm, -12 dBm or -18 dBm. At 0 dBm the module consumes only 12 mA

during transmission which is less than the consumption of a single LED.

SPI Interface

The nRF24L01+ communicates over a 4-pin SPI (Serial Peripheral Interface) with
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a maximum data rate of 10Mbps. All parameters such as frequency channel (125

selectable channels), output power (0 dBm, -6 dBm, -12 dBm or -18 dBm), and data

rate (250kbps, 1Mbps, or 2Mbps) can be configured through the SPI interface.The SPI

bus uses the concept of a master and a slave.

In most of our projects the Arduino is the master and the nRF24L01+ module is

the slave.Unlike the I2C bus, the SPI bus has a limited number of slaves. That’s why

you can use up to two SPI slaves i.e. two nRF24L01+ modules on one Arduino.

nRF24L01+Wireless module

nRF24L01+ PA LNA Wireless Transceiver Module
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3.4.3 LiPo Battery

Lithium Polymer (AKA “LiPo”) batteries are a type of battery now used in many

consumer electronics devices. They have been gaining in popularity in the radio control

industry over the last few years and are now the most popular choice for anyone looking

for long run times and high power.

LiPo batteries offer a wide array of benefits, but each user must decide if the

benefits outweigh the drawbacks. For more and more people, they do. In my personal

opinion, there is nothing to fear from LiPo batteries, so long as you follow the rules

and treat the batteries with the respect they deserve.

Figure 3.8: LiPo Battery 5v

3.4.4 Breadboard

A breadboard is a rectangular plastic board with a bunch of tiny holes in it. These holes

let you easily insert electronic components to prototype (meaning to build and test an

early version of) an electronic circuit, like this one with a battery, switch, resistor, and

an LED (light-emitting diode).
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The connections are not permanent, so it is easy to remove a component if you make

a mistake, or just start over and do a new project. This makes breadboards great for

beginners who are new to electronics. You can use breadboards to make all sorts of

fun electronics projects, from different types of robots or an electronic drum set, to an

electronic rain detector to help conserve water in a garden, just to name a few.

Figure 3.9: Different Sizes of Breadboard

3.4.5 LED’s

LED stands for Light Emitting Diode, and this light source should not be confused

with a light fixture or luminaire. An LED is a component of the entire fixture. LED

lighting can also be referred to as solid-state lighting (SSL) because an LED is solid-

state technology similar to the memory in your computer.

A Light Emitting Diode (LED) is a semiconductor device, which can emit light

when an electric current passes through it. To do this, holes from p-type semicon-

ductors recombine with electrons from n-type semiconductors to produce light. The

wavelength of the light emitted depends on the band gap of the semiconductor material.

Harder materials with stronger molecular bonds generally have wider band gaps.

Aluminum Nitride semiconductors are known as ultra-wide band gap semiconductors.
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Figure 3.10: LED’s Diagram

Figure 3.11: Red, Yellow and Green LED’s
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3.4.6 Push Button

The push button switch is usually used to turn on and off the control circuit, and

it is a kind of control switch appliance that is widely used. It is used in electrical

automatic control circuits to manually send control signals to control contactors, relays,

electromagnetic starters, etc.

Its characteristic is that it is installed in the machine and instrument in the process

of work, most of the time is in the initial free state position, and only when needed, it

is converted to the second state (position) under the action of external force. Once the

external force is removed, due to With the action of the spring, the switch returns to

the initial position.

Figure 3.12: Tactile Push Button

A Push Button switch is a type of switch which consists of a simple electric

mechanism or air switch mechanism to turn something on or off. Depending on

model they could operate with momentary or latching action function. The button

itself is usually constructed of a strong durable material such as metal or plastic.Push

button switches are used throughout industrial and medical applications and are also

recognisable in everyday life.
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For uses within the Industrial sector, push buttons are often part of a bigger system

and are connected through a mechanical linkage. This means that when a button is

pressed it can cause another button to release.

Figure 3.13: Push Button Mechanism

3.4.7 Resistance

a 1k resistor has a value of 1,000 ohms and the number we will code is 1,000. There

are three steps for coding a 1k resistor.the first three colours being brown, black and

red, the value of resistance is 10*100 = 1000 ohms or 1K.

The 2.2k Ohm resistor is one of the most common resistors in electronics. The

four band 2.2k resistor is very easy to recognize with its’ distinctive pattern of three

red color bands. The 5 and 6 band versions have a pattern of red, red, black, brown,

followed by the tolerance band and temperature coefficient band on the 6 band version.

33K Ohm 0.25W High Quality Metal Film Resistor (MFR) with ±1% Tolerance

and Tin Plated Copper Leads. 33K Ohm Resistor Color Code: Orange, Orange, Black,

Red, Brown. Resistance: 33K Ohm, Power Rating: 0.25 Watt, Approximate Maximum

Current: 2.75mA.
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Figure 3.14: Resistance Code Table

3.4.8 Male, Female Jumper Wires

Jumper wires typically come in three versions: male-to-male, male-to-female and

female-to-female. The difference between each is in the end point of the wire. Male

ends have a pin protruding and can plug into things, while female ends do not and are

used to plug things into.

A jumper can be set to enable or disable it. Jumper wires are electrical wires with

connector pins at each end. They are used to connect two points in a circuit without

soldering. You can use jumper wires to modify a circuit or diagnose problems in a

circuit.
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Figure 3.15: Male Female Jumper Wires

3.4.9 Battery Connectors

The connector is a device that joins electric circuits together. Most battery packs

require more than one connector. The main battery connector is both the mechanical

and electrical part that interfaces the battery to the PDA or other electronic device.

Figure 3.16: Battery Connectors
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3.5 Case Study

Traffic light optimization is a complex problem. Even for single junctions there might

be no obvious optimal solution. With multiple junctions, the problem becomes even

more complex, as the state of one light influences the flow of traffic towards many

other lights. Another complication is the fact that flow of traffic constantly changes,

depending on the time of day, the day of the week, and the time of year. Roadwork and

accidents further influence complexity and performance.In practice most traffic lights

are controlled by fixed-cycle controllers.

A cycle of configurations is defined in which all traffic gets a green light at some

point. The split time determines for how long the lights should stay in each state. Busy

roads can get preference by adjusting the split time. The cycle time is the duration of a

complete cycle. In crowded traffic, longer cycles lead to better performance. The offset

of a cycle defines the starting time of a cycle relative to other traffic lights. Offset can

be adjusted to let several lights cooperate, and for example create green waves. Fixed

controllers have to be adapted to the specific situation to perform well. Often a table

of time-specific settings is used to enable a light to adapt to recurring events like rush

hour traffic.

Setting the control parameters for fixed controllers is a lot of work, and controllers

have to be updated regularly due to changes in traffic situation. Unique events cannot

be handled well, since they require a lot of manual changes to the system. Fixed

controllers could respond to arriving traffic by starting a cycle only when traffic is

present, but such vehicle actuated controllers still require lots of fine-tuning.

Most research in traffic light control focuses on adapting the duration or the order

of the control cycle. In our approach we do not use cycles, but let the decision depend

on the actual traffic situation around a junction, which can lead to much more accurate

control. Of course, our approach requests that information about the actual traffic

situation can be obtained by using different sensors or communication systems.

We will first describe related work on intelligent traffic light control, and then describe

our car-based reinforcement learning algorithm.
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3.6 Flow Chart

The Flowchart shows the communication and the corresponding result of the commu-

nication between the remote controller and the traffic signal lights. The push button

is on remote controller and when pressed, sends a data to Arduino Nano which will

transmits by nRF24L01 module to the traffic light side receiver nRF24L01 module and

it sends data to Arduino Nano to decode which lane light should on or off as per the

master gave the input through remote. The particular lane light will on or off as per the

signal.

Figure 3.17: Basic Flowchart

Here total five Arduino nano is connected through radio frequency communication

system. Each Arduino Nano get the same information as others but which one is get

the input on and off data will act upon the traffic light of that lane and rest will be

remain same as initial condition.
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Chapter 4

Result and Discussion

4.1 Case and Achievement

The traffic light control system used nowadays is not adaptive, it has a fixed time cycle

which repeats according to the time attributed. By using the sensor, the presence of

heavy traffic in each direction can be seen by the traffic policeman and the traffic light

signals will alter subsequently. The Four-way traffic light controller designing with

Remote controller is the achievement and we have successfully developed it. The

existing Traffic light Management System is not Flexible for various traffic densities

and is Controllable by remote so, we are designing a system with Microcontroller

instead of ’PLC’ system for better Operation of same In this we are designing

different Algorithms through which we can control traffic lights According to traffic

consumption also we are providing hand held remote operations of traffic signal as per

requirement.

In existing TLMS there is PLC system in which there are some drawbacks or

limitations which are as follows:

-Timing for all the lanes is same , and if any of lane is highly conjucted or any lane is

free then we can not control Traffic signal according to that situation.

-If we modify the existing system according to our needs it will make it too costly.

-The existing system has predefined algorithms to control and it is note controllable

with any remote.
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So to overcome these limitations we are designing system which is capable to ensure

smooth running of Traffic signals as we require.

For this we are using microcontroller i.e. Atmega 2560 Arduino and UNO which

have multiple input/output pins through which we can easily control traffic system.

In addition with microcontroller we are using RF modules to make it wireless and to

control Traffic light system with remote,also we have included a RTC module to collect

real time data to control traffic signal according to different timeline.

To design different algorithm we have used embedded c programming in microcon-

troller.

4.2 Problem

As the problem description states, develop a software/hardware automation prototype

for managing the peak hours at the traffic signals. For the problem mentioned above

our idea proposes hardware of a secured wireless remote control of traffic light

management system (TLMS). Generally, traffic signal lights are placed in open space

in about 50 meter radius and controlled by a traffic light controller which is currently

based on PLC. Our idea is to replace the PLC with our cost effective TLMS which can

be controlled from a wireless remote control during the peak hours.

In our idea, we are going to propose a radio frequency connection between the

remote and the TLMS. Two firmware will be designed for the complete system, one

will be wireless remote control side and another will be TLMS side. The remote will

have a button for the user input and process the input using a microcontroller and

send commands to TLMS through the RF transmitter. The TLMS will consist of a

microcontroller, RF receiver, RTC and Relay board. For TLMS firmware we will

design different algorithms to control traffic light signals during normal operational

hours, morning peak hours, evening peak hours and remote priority based control.

Beside these all features our system will have the solar based power backup so that the

system will never go out of running operation at any time of the day.
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Chapter 5

Conclusion and Future Work

5.1 Conclusion

Traffic jam is obstructing for trade and commerce also waste valuable time. The main

reason of traffic jam can be not maintain traffic rules, faulty traffic signaling systems.

Illegal parking is another reason for traffic jam. Cars, trucks and other vehicles are

parked almost everywhere. Faulty traffic signaling systems, inadequate manpower

and narrow road spaces and overtaking tendency of drivers create pro-longed traffic

congestion and intensify sufferings of commuters keeping people motionless as well

as creating suffocating condition in the streets. Also there are bus terminals not

authorized by the traffic department and drivers do not go by traffic rules. VIP protocol

maintaining is another reason for frequent traffic jams in the streets and divider problem

in the city’s different important roads also causes congestion. So if we want to

overcome this problem we must install a modern traffic controller system also grow

up the tendency of maintaining traffic rules. The reason of taking Traffic Controller as

a project to reduce that problem, hopefully this is a good effort.

The work that we have done is that we fully give the controls to the traffic

policeman. So when any lane has high traffic then that particular lane will go green

by the remote controller and this is done in radio frequency transmission. The traffic

lights are all connected wirelessly through radio frequency with the remote controller

and all this communication is due to nRF24L01 Module which is both transmitter and

receiver that is transceiver. The cost of this is also reduced to low level as compared

to existing PLC based traffic light controlling system. The chances of errors are also

reduced to lowest level.
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5.2 Future Scope

The future scope of this is we can implemented this project on solar based electricity

connection that is it can connects to the solar light. So that it doesn’t require any

electricity from the transmission line and it can run 24*7 without and power cut.Solar

power is used to provide the power to the solar lights. So this project is very useful to

the government to save the power.

The solar panel is solar photovoltaic modules use solar cells to convert light from

the sun into electricity. Now-a-days, instead of using the power from the supply line

for various operations, most of them are going for solar energy source, as it is cheapest.

They trap the solar energy and they are using it for several applications. One such

type of application is solar based light control system. This is the cheapest method

and moreover we are attaining our desired target.Solar panel consists of number of

silicon cells, when sun light falls on this panel it generate the voltage signals then

these voltage signals given to charging circuit. Depends on the panel board size the

generated voltage amount is increased.

In charging circuit the voltage signal from the board is gathered together and

stored in the battery. Then the battery voltage is given to microcontroller and traffic

lights. Here the microcontroller is the flash type re-programmable microcontroller

in which we have already programmed depends upon the density in the road. The

microcontroller output is given to driver circuit. The driver circuit used to turn ON and

turn OFF the traffic lights

Figure 5.1: Solar power based traffic lights
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