
 

80 | P a g e  

A Novel IoT Based Intelligent Traffic Control System 

Hyndavi O
1
, Kavitha Badiger

2
, Niveditha G Bhat

3
, Pranitha N

4
, Assistant 

Professor Nagamahesh B S
5
,  

Department of Computer Science and Engineering Sai Vidya Institute of Technology, Bengaluru 

 

ABSTRACT 
Traffic congestion has become a major issue in the 

urban cities, and it is mainly caused due to an 

increase in population which causes traffic 

congestion. Hence, it becomes a problem for the 

emergency vehicles like ambulance, fire engines to 

arrive as early as possible to its destination. So it is 

necessary to design a traffic control system which 

will be controlled by an android mobile device using 

IoT technology. This system allows the Android 

mobile device (emergency vehicle) to send 

notification (control) to the traffic controller. An 

efficient prototype model is developed to solve this 

problem using IoT technology along with Android. 

The system comprises of Raspberry pi, traffic 

signals, IR Sensors and RF technology. 

 

Keywords-— Android mobile device, Blynk, IR 

sensors, IoT, RF Transmitter, RF receiver 

traffic control system. 

 

1. Introduction 
Traffic congestion is a problem for everyone in the 

city. There are many reasons for the jam in the 

cities. Reasons like increase of the number of 

vehicles, shortage of public transport and many 

more. Traffic jam leads to waste of time, wastage of 

fuel and also causes lot of pollution. The loss of 

time is not good for economical growth. Traffic 

congestion is even problem to emergency vehicles 

like ambulances, fire trucks, and law-enforcement 

vehicles. There are many cases where emergency 

vehicles get stuck in the traffic and created lot of 

serious problems. There are many ways to reduce the 

congestion and give a way to emergency vehicles. A 

way to reduce is using Internet of Things. IoT is the 

network which controls the physical devices through 

internet. This network provides precise, quick and 

exact outcome. IoT system is designed to store all 

database in computer. This storage is done mainly 

via internet. Further this database is used accordingly 

as per their requirements and applications. IoT 

system thus enables the components to be accessed 

from far distance which ultimately reduces human 

work or his interference. The major communication 

form on the internet is human-human, but in future 

there will be everything so it is convenient to use 

internet of things. 

2. Literature survey 
The IoT Based Intelligent Traffic Control System 

[1], here Density of the traffic will be decided with 

the help of IR sensors. And in order to give Green 

path (Zero traffic) for emergency vehicles RFID 

technology is used. 

There are scenarios, where every signal gets 60 

seconds of timing on the road at a regular interval, 

even when traffic on that particular road is dense. As 

in IoT Based Smart Traffic Signal System Using 

Vehicle Counts [2] will be optimized the timing 

interval of the traffic signal purely depends on the 

number of vehicles on that particular roadside. Make 

uses of the clustering algorithms model which is 
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based on KNN algorithm. 

IoT Based Traffic Light Controller in Smart 

City[3] has been designed to control traffic system. 

IR sensor is used to monitor the density of traffic. 

The corresponding data are then made available on 

website in order to display the traffic status so that 

people will get early update and can avoid the traffic 

jams. 

Now a day many people are dying in accident 

because of time delay before the person reaches the 

hospital in ambulance. IoT Based Traffic Signal 

Control for Ambulance [4], which helps the 

ambulance to reach the hospital utmost fast and also 

save the patient life. It is also used to send location 

and of the ambulance reach the traffic signal for the 

prior arrangements to manage the traffic. The major 

motto is to control the traffic lights from the 

ambulance and make clearance for its way of path 

automatically without any disturbance of public. 

 

The IoT Based Traffic Signal System for 

Emergency Vehicles [5] basically works on properly 

managing the traffic and clear the congestion of 

vehicles in order to make clear way for emergency 

vehicles and reduce their effort and time to reach the 

destination. Some researchers have already worked 

on proper traffic management by identifying the 

priority of the vehicles, still their work is not enough 

to solve the problem completely. So to address 

this traffic congestion an IoT technology [5] this 

helps to overcome the traffic congestion for 

emergency vehicles. 

3. Objective 
Objective is to develop IoT based traffic control 

system. An idea proposed in this project is for 

saving a patient’s life in a fastest way possible. It 

provides  us an easy way to find a path for 

emergency  condition in ambulance and it also 

helps other emergency vehicles to overcome the 

traffic congestion and reach their destination early 

as possible. Vehicles can know the traffic 

congestion at prior and then chose the path with 

less traffic. The implementation is done for four 

roads. Android mobile device is used to send a 

notification to the traffic controller about the 

arrival for emergency vehicle and it is also used to 

notify others about the traffic congestion. 

4. Implementation 
This prototype model being developed comprises 

of four components Raspberry pi, traffic signals, 

IR Sensors and RF technology. It is implemented 

for four roads. The below Fig. 1 will illustrate the 

block diagram which explains how the system 

works. The traffic control unit will be 

implemented and it will be controlled by an RF 

Technology (RF transmitter and RF Receiver) with 

the relevant program code. 

4.1 Transmitter Module 
 

This module will be deployed in the emergency 

vehicles. The signal is sent to the traffic controller 

by the vehicles through RF (Radio 

Frequency)transmitter. HT12E encoder is used for 

encoding the signal for transmission. 
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Fig. 1 Block diagram 

4.2 Receiver Module 

The module will be deployed in the traffic control 

system. The traffic control system is connected to 

the microcontroller (Raspberry Pi). Raspberry Pi is 

used to control all the components as shown in the 

above block diagram. LED indicators are used in 

traffic control system to display the signals. IoT 

block as mentioned above in the diagram is an 

application (Blynk) used. Receiver decodes the 

signal received from the transmitter. 

Working 

 Raspberry Pi will be used to connect traffic 

control system along with LED lights and 

receiver. 

 Emergency vehicles having a transmitter, sends 

signal to the traffic controller or the notification 

can be sent using Blynk application. 

 Blynk platform has three major components, 

blynk app which allows creating interfaces using 

widgets, blynk server allows for the 

communication between smart phone and 

hardware, blynk libraries enables 

communications with all the incoming and out 

coming commands with the server. 

 
 

Fig. 2 Blynk Application 

 The above figure consisting of two widgets 

(buttons) as transmitter, used to notify the receiver 

when hardware transmitter is not working. 

 The other Notification button is used to display 

the message from IR sensors regarding traffic 

flow. 

 Once the signal received the traffic controller 

changes the signal to green for the time  

specified. 

 
Fig. 3 Implementation 

 

 IR sensors will be fixed to each of the four roads 

at certain distance to traffic control system to 
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identify the traffic flow. So,  when the traffic 

exceeds the limit as specified by the IR sensor, it 

sends the notification to blynk application which 

is present on the android mobile used by the 

person on emergency vehicle. This helps in 

changing the direction to reach the destination. 

4.3 Sequence Diagram 

 

 

Fig. 4 Sequence Diagram 

The following steps represent the sequence flow 

of the prototype module: 

 Ambulance sends the signal to the receiver 

through transmitter. 

 Receiver detects the signal. 

 It then sends the traffic flow to the traffic 

controller. 

 Traffic controller sends the traffic data to the 

optimizer. 

 Optimizer sends the optimized data to the 

controller. 

 After receiving the data it sets the signal 

accordingly and sets the timer as well. 

 Ambulance checks the signal and it turn to 

green, it moves along with other vehicles. 

 

5. Conclusion 
In this paper we developed a prototype model for 

traffic control system using IoT technology, RF 

transmitter, RF receiver and IR sensor for four road 

junction. The developed system allows 

microcontroller to control the traffic signal and IR 

sensors to sense the traffic flow. This system is 

essential for the safety of the people in the society, 

helpful for emergency vehicles to reach the 

destination in time and also avoid unnecessary traffic 

jam in the city. In future, this system can be enhanced 

using pi camera which is cost effective using image 

processing. 
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