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Abstract— This study aims to solve traffic congestion which 

is a severe problem in today's generation. To solve this 

problem, we have a framework for a dynamic traffic light 

control system. Currently, the model implemented is one, in 

which every traffic signal is provided with a static green light 

time, and total time is fixed for a particular junction to 

complete its traffic cycle. We are proposing a dynamic time-

based traffic signal implementation where an optimized green 

signal time is assigned, for each lane of the intersection. In 

this research, we will take input from the Video Capturing 

Camera of Vehicles/Subject and process them through the AI 

Model and give the output through traffic signals. 
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I. INTRODUCTION 

Each and every person has faced a stumbling block of long 

and sluggish traffic in their life at least once while driving 

from one place to another ensuring that they question their 

decision of driving every time they are stuck in traffic. While 

the commuters, police and concerned authorities are trying to 

come up with various solutions day in, day out to deal with 

rising traffic levels with both concrete and non-concrete 

solutions in nature, we have overlooked a basic and necessary 

improvement that can be made to our current traffic signal 

system to ensure a more efficient and smooth flow of the 

vehicles on roads. In the current traffic signal system, we use 

a static timer for the traffic lights with the signal cycle time 

of either 120 or 180 seconds depending on the intersection 

and the vehicle has to stop for that duration irrespective of the 

traffic levels in other lanes. The main problem that arises here 

is that a person has to wait for the entire duration of the cycle 

even if there are no or very fewer vehicles coming from the 

opposite lanes. This means that if 2 vehicles have to pass from 

the opposite direction or 35 vehicles, the person has to wait 

for the same duration in both conditions which seems both 

illogical and inefficient.  

 Through our solution, we try to implement a 

dynamic timer for the traffic signals. Dynamic traffic signals 

can be used to increase or decrease the timer for a particular 

lane depending on the traffic levels of that lane and yet 

complete the entire signal cycle in the allotted 120/180 

seconds. We can further improve the dynamic traffic signal 

by using the data acquired from one intersection and then 

using that data to predict the traffic load that will occur at the 

next intersection after the vehicles cross a particular 

intersection. We achieve the dynamic traffic signal by using 

a real-time object detection technology You Only Look Once 

(YOLO) and incorporate it with the Common Objects in 

Context (COCO) data-set to identify the entities on the road 

and calculate the number of vehicles present at that 

intersection. We then analyze the situation and from the 

database decide the duration of the timer that is to be 

activated. If the traffic levels are normal then default signal 

time is activated but if there is high traffic in some lanes a 

new dynamic time is activated ensuring smooth and efficient 

management of the traffic. 

II. LITERATURE READING 

A. Drawbacks/Innovations in Related Studies 

In the previous works done on dynamic traffic signal system 

using YOLO[4], real-time object detection has been 

suggested using the COCO(Common Object in Context) 

data-set which helps to differentiate between the different 

entities on the road and then using that data to calculate the 

number of vehicles present at that intersection to determine 

the traffic load. To the data that has been collected from one 

intersection in the previous system, we can add a mechanism 

to predict the data or the events that might occur at the next 

intersection after vehicles cross that intersection. This 

improvement in the system will make the data collected from 

one intersection very useful and beneficial for decision 

making at the next intersection, thereby increasing the 

response time of the signals. The data collected/analyzed in 

previous systems does not play any further role after the 

duration of the signal is decided once, which makes the data 

expendable. 

B. Solution 

Using the dynamic traffic signal, a vehicle spends less time at 

an intersection ensuring efficient traffic management. When 

the vehicles stop at an intersection, You Only Look Once 

(YOLO) real-time object detection technology is used. The 

video footage fed from the CCTV present at the intersection 

is the data input for the YOLO. YOLO divides the entire 

frame of the input into a grid of 13 by 13 cells. Each cell is 

responsible for describing the object that is enclosed in them. 

It then predicts an output known as the confidence score that 

depicts how sure it is of the object contained in each box. 

This, therefore, helps us to identify the number of different 

entities present on the road. The Common Object in Context 

(COCO) dataset helps the YOLO object detection to identify 

the type of entity. This huge dataset is capable of 

differentiating between entities like cats, dogs, vehicles and 

many more. We can then use this data to calculate the number 

of vehicles present at an intersection and then make decisions 

on the timer length.  

 We further use this data that has been collected from 

one intersection and pass it on to the next intersection. 

Vehicles after passing through an intersection can either 

move forward or take a turn and move on to an entirely 

different route. We initially have to analyze the percentage of 

vehicles usually moving on the same path. After analysis and 

proper study, we have to make predictions based on data from 

the previous intersection with a window error size of ±20%. 

The use of the data from previous intersections for predictions 

can thus play an important role in speeding up the entire 

process of object detection, vehicle counting, and signal time 

activation.  
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III. ACTORS AND COMPONENTS INVOLVED 

A. Video Sensor 

The most important process to monitor a traffic condition is 

the ‘computer vision’ since it provides a computer with the 

ability of understanding and comprehending objects in 

images and videos which are too distant and unidentifiable by 

the human eye. The device used for capturing moving images 

of traffic is a ‘Multiutility traffic camera’, which is perfect for 

implementation of our solution as it has a sufficient viewing 

angle to cover the whole lane and can see up to a range of 300 

meters, which ensures longer reach so that even in long traffic 

jam conditions we can cover the whole lane. [5] 

 We are using this particular camera as it is pre-

installed with nearly every traffic signal. This use of pre-

installed Hardware i.e. The Traffic camera ensures less 

financial overhead in implementation in regards to the current 

system and makes it more viable as a real-time 

implementation. Also, the fact that these cameras also support 

night vision can work with the same efficiency even in the 

night time, means that the system wouldn’t be redundant at 

night which is a quite important aspect when we talk about 

practical adoption as any system which cannot work after a 

specific time of day cannot attract authorities to adopt it. 

 To achieve the best possible input data, the camera 

will be placed at the top of the traffic light pole and will be 

adjusted at a 60° angle [6] so that even a single camera can 

be sufficient for the whole lane. The Sensor (Traffic Camera) 

will help in taking input of traffic load and share them with 

the processor for analyzing, prediction and processing. 

B. Administrative Interface and Memory 

The Devices used at the back-end will be the Processors, 

Personal Computers and memory drives. These will do all the 

computation tasks and provide commands to output traffic 

lights after taking decisions on the input data coming through 

video sensors. 

 The processor is the device that will help us in 

predictions, analysis and providing optimized results and do 

most of the logical and arithmetic tasks, as it contains the 

YOLO model and servers as a detecting engine that can 

comprehend the video/image data coming from video sensors 

and make sense of it. 

 While a Personal computer will act as an interface 

between the processor Unit and administration. The 

Administrator can provide external commands to interfere 

with an existing decision taken by the system through this 

interface. Not only this but the personal computer working at 

the back-end will also help the administrators in 

troubleshooting any problems encountered and they can be 

resolved easily. 

 Meanwhile, memory is the storage resource of the 

system where the data collected will be stored. This 

component will act as a silo for large data coming through so 

that we can store the data for a long time which can help in 

improving the overall accuracy since even though the dataset 

used to train the model can be sufficient to detect objects. The 

data which is captured in real-time by our traffic cameras 

ensures that the model gets trained by the local data and can 

acquire all the environment variables like trees, street lights, 

advertisements and hoardings which are subject to change for 

every intersection. Hence the memory silos will ensure that 

the model gets to know all the environment variables and 

lighting conditions to increase accuracy. 

 

C. Output Traffic Signal 

This is the component that will be used to display the timer 

and signals to commuters and will act as an output device. 

After our system processes the input data and decides which 

lane to get how much time of green light, The same 

corresponds to the traffic light controller which can present 

the output in form of signals along with the time to pass 

through (When Signal is green) and waiting time to the 

commuters. This will be different from the traditional traffic 

signal model which didn’t need input every 

time/Dynamically and instead would run through a timer 

cycle for every lane of the intersection [7], this is known as 

static timer traffic system implementation and in this system, 

very few things work in the back-end of the systems which 

makes it less complex to maintain and cheaper to install, but 

even though they are cheaper to install this system can act as 

a bottleneck sometimes in a traffic situation when a lane has 

high traffic load and other has a comparatively lower traffic 

load and even though the priority should be given to the 

higher load lane so that higher number of vehicles can pass 

through, the system would provide the same time for all the 

lanes which would result in time and fuel wastage of more 

people.[8] 

IV. TECHNOLOGY STACK AND APPROACH 

A. Object Detection Using Yolo & Algorithmic Approach 

YOLO is a real-time object detection system, YOLO divides 

the input image into an S S grid. Each grid cell predicts only 

one object. It applies a single neural network to the full image. 

This network divides the image into regions and predicts 

bounding boxes and probabilities for each region. These 

bounding boxes are weighted by the predicted probabilities.  

https://www.degreesymbol.net/
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[9] 

For each grid cell,  

It predicts B boundary boxes and each box has one box 

confidence score,  

 It detects one object only regardless of the number 

of boxes B,  

 It predicts C conditional class probabilities (one per 

class for the likeliness of the object class).[10]  

B. Approach 

This Algorithm should provide a feasible solution so that it 

can be implemented and can manage traffic smoothly and 

efficiently. A cycle is a time between the two successive 

green signals to a road, all roads present will be opened 

exactly once in a cycle. Our primary input is the number of 

vehicles present on the road that is the density of vehicles. 

This is achieved by implementing YOLO over video feed 

from CCTV at the intersection, this will provide us the count 

of vehicles on the road.[11]  

 The major aim of this algorithm is the allocation of 

green signals to the roads in an optimized way. The most 

advanced algorithms now sense traffic in all directions.  

1) This will quickly give the green signal to the low priority 

direction if traffic is light in the high priority direction. 

Otherwise, the low priority direction is held up for longer 

periods, depending on traffic flow in the high priority 

side.  

2) If the low priority direction has a long line waiting, the 

light remains green longer, and red longer for the high 

priority traffic. But if the line is short, like just one car in 

the low priority direction, the duration of the green light 

will be short.[12] 

V. BLOCK DIAGRAMS 

 

 

VI. FUTURE SCOPE 

In the future, we can predict travel routes and can optimize 

vehicle routes by communicating with drivers. Implementing 

VANET (Vehicular Adhoc Networks) and V2I (Vehicle to 

Infrastructure), V2V (Vehicle to Vehicle) for managing the 

flow of traffic. We can also consider training the model such 

that it identifies peak traffic on certain intersections at a 

certain time and act accordingly. In traffic emergency vehicle 

gets detected by the system and a less traffic route is provided 

to them or the lane in which they are present it gets green 

signal less than the actual time. 

VII. CONCLUSION 

Our goal was to optimize the current scenario of traffic 

management using Dynamic timer-based traffic lights rather 

than a static timer, using YOLO for object detection helps us 

to get more accurate results regarding vehicle detection and 

count. The idea was to predict the timing of signals at the 

intersection as well as predicting the timing signal of the next 

intersection from the output of previous ones. The aim was to 

subsequently predict the vehicle flow so that traffic can be 

managed in an easy and better way. 
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