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Project Detail Report 

1. Project Summary: 

This project aims to revolutionize the traffic system by providing an easily installable traffic 

light system which dynamically adjusts the timings for each lane depending on the amount of 

traffic at each end. 

This project will use a combination of various methods, e.g.: image data, google traffic data, 

and would then obtain an estimate of the number of cars at each lane of an interchange. Then 

by using a neural network it will automatically adjust the timings of the traffic lights at each 

signal, thus it will optimize the flow of traffic. 

 

2. Problem/ Issue: 

Traffic jams are a common problem nowadays, however most of these can be mitigated by 

more efficiently dealing with the timings of traffic signals. 

It is common nowadays to see that cars are lining up at one lane, while at another empty lane 

the signal is open. Similarly, it can be seen that the traffic police personnel have very little 

control over the traffic light’s timings. 

 

3. Solution  

We aim to avoid this problem by introducing a system which adjusts the signal’s timings so as 

to allow the maximum efficiency in the flow of traffic. 

We also plan to provide an easily useable mobile application, via which authorized personnel 

can manually adjust the traffic light’s timings. This system will also form a mesh like 

network, via which all the traffic light systems can inter communicate and thus coordinate 

with each other to allow more seamless flow of traffic. 

 

4. Method 

This project is basically split into 4 main subsystems. The node 1 to 3 are separate programs 

running on a Raspberry Pi 3. All of them are linked with each other, and are all separated to 

ensure ease while programing and efficiency in the operation of the system. Other than this An 

Arduino is used to control the lights themselves and is connected to 80NF70 MOSFETS. 

Moreover, the Arduino also serves as a safe switch. It monitors the internal temperature, and 

also has the ability to start the fans to reduce the temperature of the system. Furthermore, it can 

shut down or cut the internal power of the system in case of overheating, or in the worst case, 

a fire. The subsystems are as following: 



 

 

 

The node 1: 

The node 1 basically comprises of full HD 1080 p cameras that will be pointed at each 

lane. The cameras information will be directly passed onto the node 2 for image 

processing.  

Moreover, the node 1 will collect the traffic data from google maps, as well as from the 

previously available traffic information that the node automatically stores to calculate 

the amount of traffic at each side, using prediction algorithms such as the Kalman filter, 

PID system, a rolling average, etc.  

This information is then sent directly to the node 3, while only the video camera’s feed 

is sent to the node 2 

The node 2: 

The sole purpose of node 2 is to analyze the video feed sent by the node 1 and then 

recognize the number of cars. Because this is a very computationally expensive process. 

It uses TensorFlow to run a ported version of YOLO-v3-tiny model, to identify the cars. 

Moreover, it uses HARR Cascades, and also uses a custom machine learning model 

trained using Keras. 

Finally, it transfers all the collected data to node 3 

The node 3: 

 It collects all the data from the node 1 and node 2, and then calculates the total number 

Cars at each side of the road. All of this data is fed to another AI model trained in Keras. 

This model is responsible for outputting the timings for all the signals. Moreover, this 



 

 

process is also supervised by a manually programed python program to ensure that all 

of the parameters are in acceptable range. 

After calculating all the timings, all the information is sent to the node 4 

The node 4:  

The node 4 receives the timings from the node 3, and is responsible for managing all the 

lights. It interfaces the software with the hardware and includes the power electronics to 

control the lights.  

Moreover, it also implements some systems to ensure the smooth and safe operation of 

the system. It includes features such as temperature sensors, fans, etc. and regulates them 

to ensure safe operation. 

 

 

 

 

 

 

5. Innovative Aspect 

The concept of this project is entirely original, as it provides a non-intrusive way to 

implement a vehicle counting system. Most previous approaches were only experimental 

builds, and used large coils spread under the road, which required a huge budget and left little 

opportunities for maintenance. This made the cost of implementing, maintain and repairing 

such system very high. 

Our project uses google traffic data and image detection to easily get all of these parameters. 

Thus, our project can quickly be deployed and is very cost effective. 

This is why we aim to provide a “plug and play” sort of approach that can be implemented 

with the least amount of effort and can work seamlessly. 

 

6. Applicability  

This project is very versatile and can be implemented almost everywhere. It is especially useful 

in 3rd world countries as it is a very cheap, and an easily implementable system. It is especially 

good for busy intersections, where the traffic isn’t consistent, and a system is needed to 

dynamically change the timings of the traffic signals, depending on the time of the day, to 

ensure the most efficient handling of traffic. 
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7. Estimated cost and Project Scheduling 

No commercially available solutions are available that deal with this problem; thus, it is safe to 

say that this is a very unique approach to solving this problem. 

The bill of materials is as follows: 

Name Price (in USD) 

Cameras x 4 40 USD 

Raspberry Pi 3 b+ 35 USD 

Arduino pro mini 5 USD 

Chassis 100 USD 

Lights 40 USD 

Fans 20 USD 

Temperature sensor (DHT 22) 5 USD 

Jumper wires 5 USD 

80NF70 MOSFETS 0.8 USD 

Relays 8 USD 

Other basic components (e.g.: Opamps, 

capacitors, etc.) 

20 USD 

 Total: 280 USD (Rounded up) 

 

The first step will be to complete the hardware assembly, which includes the chassis, power 

circuitry, etc. After that we will begin work on node 1, and node 4 simultaneously. After that 

the node 3 will be completed and then the node 2, because it requires the most amount of 

programming. 

 

8. Target Group of the Project Idea (Users):  

This project mainly targets the traffic control organizations and the government. However, it is 

cheap enough to be affordable for an individual. 

It may be purchased by individuals for use in rural areas, however we expect this system to be 

mainly used by the city traffic organizations. 

 

9.  Risks 

This project is designed to be as safe as possible as it is designed while keeping in mind the fact 

that this is mainly designed for commercial use. 

Some of the risks or problems that may arise are: the overheating of the system, the abnormal 

behavior of the AI, the lack of human control etc. However, all possible efforts have been made 

to keep the risk of any of these situations arising to a minimum. We have implemented fans to 

cool the system, temperature sensors and relays to shut down the system in case of overheating 



 

 

or abnormal power draw. Moreover, we have also implemented a non-AI driven program which 

monitors the AI’s behavior and in case of any abnormal behavior, it takes control. Finally, to 

allow manual control we have also made an online interface via which the traffic warden can 

control the system’s timings. 

 

10. Resources and Report Layout 

Example AI model: https://github.com/MarvinTeichmann/KittiBox 

Proposed solution (Paper) by IEEE: https://ieeexplore.ieee.org/document/7795937 

Past examples of this system on a small scale: https://en.wikipedia.org/wiki/Smart_traffic_light 

(further references are available in the citation section of this page) 
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