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Abstract:- The recent era is marked by rapid 

improvement and advances in technology. One of the 

most essential areas that demand improvement is the 

traffic signal, as it constitutes the core of the traffic 

system. This demand becomes stringent with the 

development of Smart Cities.  Unfortunately, road traffic 

is currently controlled by very old traffic signals 

regardless of the relentless effort devoted to developing 

& improving the traffic flow. These traditional traffic 

signals have many problems including inefficient time 

management in road intersections; they are not immune 

to some environmental conditions, like rain; and they 

have no means of giving priority to emergency vehicles. 

In this paper, we present the architecture of our 

proposed Smart Traffic Signal controller. We present 

local traffic management of an intersection based on the 

demands of future Smart Cities for fairness, reducing 

commute time, providing reasonable traffic flow, 

reducing traffic congestion. Traffic problem are 

increasing day by day and it is becoming a serious 

problem in the recent world [2]. Various traffic 

monitoring systems have been developed. Traffic is 

always a complex and challenging problem due to a 

mixture of different types of vehicles as well as the large 

number of vehicles on road. To improve the traffic 

management, it is critical to develop a real time traffic 

flow estimation system which can detect, classify and 

count vehicles, detect traffic violation at any given time. 

In this study, a multi-vehicle detection and tracking 

approach was proposed to achieve these requirements. 

 

I. INTRODUCTION 

 

The traffic congestion problem is increasing day by 

day everywhere around us and must be solved more 
intelligently considering the continuous increase in traffic in 

not-so distant future. Among most proposed solutions like 

building more infrastructure or improving citizen commute 

patterns, creating an intelligent control system to manage the 

traffic flow comes to be a better and most efficient solution. 

The more intelligent control system part over here means to 

use more sophisticated timing algorithms with the help of 

machine learning algorithms to solve the problem 

autonomously. Instead of using fixed time intervals system 

should be able to set variable timers to each lane.[1] These 

variable timers should be computed by the algorithms based 

on different traffic conditions in real-time. Using such 
solutions in real life can positively affect various 

characteristics of a daily commute, especially in 

metropolitan cities. It may also help in saving many valuable 

resources like time and fuel while managing the smooth 

traffic flow with the least stops possible. 

Due to increase in the no. of roads and vehicles, traffic 
control has become an essential part of intelligent transport 

system. Many researches have been conducted for traffic 

management applications based on image and video 

processing approaches.[7] The analysis of traffic video data 

includes detection of vehicles, counting of vehicles, 

congestion of traffic and collisions of vehicles. These 

applications have become popular recently due to the 

availability of low-cost cameras and embedded devices. 

Real-time videos pose several challenges for automated 

traffic analysis.[2] The difficulties faced by the automated 

system include the presence of shadows, occlusion of 
vehicles, Environmental variations such as rain, fog, dust, 

etc., which normally degrade the performance. 

 

Existing traffic prediction approaches can be roughly 

categorized into 2 types, that is, model-based approaches 

and data-driven approaches.[4] A model-based approach 

mimics the traffic dynamics by explicitly adopting traffic 

flow models. Once the traffic simulation system is well 

established, traffic prediction can be achieved through the 

evolution process of the system. In comparison, a data-

driven approach establishes a mapping between historical 

traffic flow and its future prediction but does not presume a 
traffic flow model to describe the dynamics of a 

transportation system. With the development of big data and 

deep learning, data-driven prediction models have attracted 

more attention and achieved superior performances. 

However, as far as we can tell, there is no one traffic 

prediction model that consistently outperforms other models 

under any traffic condition and for any traffic dataset. The 

solution must be intelligent and has decision-making 

capabilities depending on the different situations in the 

different lanes. There are different phases of the proposed 

model. The first phase is video processing. The continuous 
video stream from the traffic camera situated at the traffic 

signal junction is fed to the model. During the video 

processing, the frames are extracted from the video input. 

There are hundreds of frames present in a stream of few 

seconds, so it is not possible to process each frame and it is 

not required because there is no such significant change in 

the vehicle density between two consecutive frames. 

Therefore, each frame after a particular time interval is 

taken. Then shrinking the size of the frame is done from the 

actual size of the frame to 416 x 416 pixels. After this phase, 

the processed frame is fed to the model for object detection. 

The neural network extracts the features and identifies the 
object using bounding boxes. The total vehicle count of a 

lane is passed to the dynamic traffic signal timer algorithm. 

The algorithm considers the density of all the other lanes 

and calculates the relativity between them. Depending on 

which, it classifies the lane in either low, medium, or high 
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vehicle density class, it decides the green signal timer for a 

particular lane. 

 

II. LITERATURE REVIEW 

 

Surging traffic levels and increasingly busier roads are 

common issues across the globe. Consequently, there is an 

increasing requirement to develop intelligent traffic 
surveillance systems that can play a crucial role in highway 

monitoring and road management systems. Author Jose 

Melo et al. have addressed challenges of lane detection with 

the help of segmentation and clustering methods. The 

algorithm they have used is the Public Transportation 

facilities and Equipment Management System (PTMS) 

algorithm, which helps in resulting input to higher-level 

traffic monitoring systems like estimating traffic speed, 

frequency of lane changes, and accident detection. Alvin 

Abdagic [5]et al. proposed a solution to memorize stationary 

vehicles, detecting turning movement using an optical flow 
algorithm. Instead of relying heavily on the sensors, their 

solution uses CPU processing. Thus, reducing the costs of 

both development and maintenance. The process contains a 

video capture using infrared (IR) cameras converted into 

frames of intensities of traffic. Using these intensities optical 

flow is calculated and a magnitude is generated. The main 

problem which arises while detecting the vehicles is 

identifying the lane and vehicles present in that lane. In the 

proposed study, a system to count the number of vehicles on 

roads is discussed. The method involves analyzing a 

sequence of road images to determine the flow of vehicles 

for the given time and place. 
 

The proposed Surging traffic levels and increasingly 

busier roads are common issues across the globe. 

Consequently, there is an increasing requirement to develop 

intelligent traffic surveillance systems that can play a crucial 

role in highway monitoring and road management systems. 

Author Jose Melo et al. have addressed challenges of lane 

detection with the help of segmentation and clustering 

methods. The algorithm they have used is the Public 

Transportation facilities and Equipment Management 

System algorithm, which helps in resulting input to higher-
level traffic monitoring systems like estimating traffic speed, 

frequency of lane changes, and accident detection. Alvin [5] 

et al. proposed a solution to memorize stationary vehicles, 

detecting turning movement using an optical flow algorithm. 

Instead of relying heavily on the sensors, their solution uses 

CPU processing. Thus, reducing the costs of both 

development and maintenance. The process contains a video 

capture using infrared (IR) cameras converted into frames of 

intensities of traffic. Using these intensities optical flow is 

calculated and a magnitude is generated. The main problem 

which arises while detecting the vehicles is identifying the 

lane and vehicles present in that lane. A solution to this 
problem is given by Prashant Jadhav et al. using image 

processing in MATLAB. [2] In the proposed study, a system 

to count the number of vehicles on roads is discussed. The 

method involves analyzing a sequence of road images to 

determine the flow of vehicles for the given time and place. 

The proposed method used an ANN model to estimate 

vehicle densities, traffic flow rates, and vehicle trajectories 

on different video captures of road intersections. Surojit Dey 

[4] et al. proposed a solution that is efficient and fast which 

uses image processing, data mining, and artificial neural 

network. The proposed method measures the average speed 

of traffic and traffic density from cameras in real time. The 

processing speed was faster as well. However, only 

prediction and estimation of the traffic system were done. 

There is no proper solution to the traffic congestion 

problem. To give an optimal solution regarding the traffic 
congestion, Jingwei [10] Cao et al. used a You Only Look 

Once and SSD (Single Shot multi-box Detector) model 

which are one of the current mainstream object detection 

frameworks based on deep learning. A Faster R-CNN and 

regression idea of YOLO realizes the detection and 

classification of multiple bounding boxes based on a simple 

end-to-end network that works on the KITTI dataset. We 

additionally implemented the program of wrong side vehicle 

detection in addition to impose the fine for that vehicle. 

 

III. RELEVANCE 
 

To develop a system of smart traffic management 

using Deep Learning due to limited resources provided by 

current infrastructure and increase in number of road users. 

In various countries the traffic problems are being increased 

day by day and traffic is becoming a more severe issue. The 

main cause for increment in traffic deadlocks is the 

increment in the number of transportation objects, the 

deprived development of roads and no appropriate allocation 

of resources. To control the traffic is a very difficult job and 

only the traditional system cannot control this serious 

system. Traffic survey is the study to determine the number, 
of movement, & classification of vehicles at a given time. 

The survey exercises are important for the relevant 

authorities to perform planning & design of traffic facilities, 

estimating road usage and traffic trends, measuring current 

demand to decide priorities for improvement and road 

expansion. 

 

IV. MOTIVATION 

 

The primary motivation for this kind of solution can be 

said to be the increasing transportation in major cities. Fast 
transportation systems and rapid transit systems are vital for 

economic developments for any state. More population 

means more vehicles on the streets day-by-day. Traditional 

traffic management systems are not built with the 

consideration of increasing traffic at this high pace.[6] Thus, 

it cannot keep up with the variable changing traffic 

conditions daily. In the past few years, fields like machine 

learning and computer vision have developed to be so better 

and easy to implement these days. Using concepts like deep 

learning to detect the vehicles and automatically adjust 

accordingly helps in many ways for better transportation 

flow. An algorithm can be created to detect the patterns of 
the traffic flow and react accordingly. This not only makes 

the system robust but also more efficient in managing the 

traffic. Traffic flow prediction is an essential part of the 

intelligent transport system. This is the accurate estimation 

of traffic flow in a given region at a particular interval of 

time in the future. The study of traffic forecasting is useful 

in mitigating congestion and make safer and cost-efficient 

travel. Traffic management is the arranging, observing and 
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control or impacting of activity. It expects to: boost the 

adequacy of the utilization of existing foundation; to 

guarantee dependable and safe operation of transport; to 

address ecological objectives; and guarantee reasonable 

assignment of framework space among contending clients. 

Traffic monitoring system developed so far are primarily 

focused on structured traffic that is not the case in a country 

like ours. Development of overhead structures can’t be 
considered as avail an option since it increases the cost 

substantially, the same goes for under the road construction. 

Necessity to analyze traffic pattern, near real time reporting 

and simultaneous conduction of smooth traffic-flow. Our 

country (India) is the second largest population of world; 

according to that vehicles are increased day to day life. 

Here, the questions arise! how to avoid the congestion in the 

road; that means traffic management. [Google] 

 

 
Sample Dataset 1 

 

 
Sample Dataset 2 

 

V. CONCLUSIONS 
 

In this article, a smart traffic control system is 

proposed which can be widely used in a smart city 

application for optimal traffic flow of vehicles. For smooth 

flow of traffic, it is necessary to handle traffic congestion 

properly. The system takes the real-time traffic data, 

captured from the pre-installed cameras at the intersection as 

input for the object detection phase and calculates the 

number of vehicles for density estimation. These densities 

are given to the timer algorithm as input for manipulating 

the green signal timer of the consecutive lanes. The timer 
algorithms are capable of handling multiple scenarios based 

on the practical condition which removes the flaws of the 

traditional static timer. The main advantage of the proposed 

method is the use of video processing over sensors which 

reduces the setup cost, low maintenance, and relatively more 

durability and accuracy. 
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