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Abstract 

 

This paper deals with the smart way of vehicle traffic control system using a 360˚ 

dimension approachable camera based on the concept of image processing. Traffic images are 

captured with smart camera in real time and captured images are processed to know about the 

intensity of the traffic. The 360˚ camera is the one which rotates one complete rotation and 

capture the image of the vehicles. Heavy traffic will be identified using our proposed image 

processing algorithms. This process has two cases. Initial observation is considered for traffic 

on one side and other observations are considered for traffic on all sides. In first case, the 

intensity of traffic is considered for a certain measured distance. If the observed traffic is within 

the intensity level or measured distance, the traffic area will be cleared sooner by changing the 

signal time. In the next case, if traffic is heavy on all sides, then priority will be given to real 

time need and signal time is reduced accordingly. This process will be activated 

simultaneously on all the directions depending upon real time situations. This proposed 

method is targeted in a microcontroller based Arduino board implemented using image 

processing algorithm. It is proven that, real time traffic conditions are observed and solutions 

are found to be effective in order to avoid congestion in traffic. 

 

Keywords: Smart traffic, 360 degree camera, Image processing, Traffic intensity, Reduction 

of signal time, Arduino board 

        

Introduction 

 

In this modern world and rushing transport system, people are rushing one by one day by day in 

traffic. As many technology developments came, none could create an effective impact and 

implement on smart traffic control and management system. This paper is about the traffic 

control using traffic signals in a smart way using 360˚ camera.Most of the cities have heavy 

traffic in peak hours and a sudden migration of people from one place to another place. In these 

peak hours, humans are suffering in traffic day by day. Due to heavy traffic, one by one rush 
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each other’s vehicles and due to reach destination in time, humans are riding vehicles much 

faster to reach their destination. In some cases, many accidents are happening due to this over 

speed. To avoid this, smart traffic system can be implemented to avoid accidents and heavy 

traffic jam. 

 

Every city has traffic signal which acts as indicator for the people. Keeping this consideration,a 

360 degree web camera can be fixed which can be rotated as per the principle. The camera 

sends information to the digital image processor which process the image quickly and the 

processed image is send to the receiver according to the wavelength of vehicles and the traffic 

signal light can be changed in a effective manner. The traffic signalsare not only changed, but 

alsochange the time delay process.The traffic signal controlis based the principle that it not 

only should clear the traffic on one side but also sees that traffic is cleared on every side and 

also responds to sudden and abrupt transitions. The time delay principle is to clear all sides of 

traffic and make the traffic clear in an effective manner. In this smart traffic and management 

system traffic signals, 360˚ web camera, digital image processor and a receiver which receives 

an image from digital image processors have been used. 

Existing Methods 

 

Various methods and concepts are already focused for smart traffic systems. But still, earlier 

methods are so weak to adopt the current situation on various traffic issues.  

Paper [1]deals with the discharge capacity regarding congested traffic.A signal is assigned 

called as a pre- signal acting as tandem intersection for this intersection phase swap sorting 

strategy. Loop detectors are placed to get real time information. The signal delay is optimised 

by dynamic programming method and the queue length is also reduced. 

 

Paper [2] deals with the design of digital signal processing. A certain bandwidth is allocated to 

the digital signal processor. This is famous in Europe areas. Suitable technologies are also 

included and this can be used without any restriction. The processor consists of a word 

paradigm, registers and operational units. It also consists of data cache memories and memory 

controllers. This processor is implemented in CMOS technologies and goes up to some 

frequency ranges. 

 

In paper [3], sensing traffic data was discussed. The amount of sensing data is increased and 

the downlink bandwidth is normal.The faster signals and image processing algorithms are 
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implemented.This digital image processor consists of a very long instruction word,registers 

and operational units.The software development tools are additionally added in such 

processors.It’s a high level model used in CMOS. 

 

In paper [4], the concept is based on the image detection of vehicle queue length on a cross 

road.The hardware structure of the system is explained in a detailed manner.The image 

detection program and the multi threshold extraction method is explained for the vehicle queue 

length. This system can be implemented in urban traffic areas and in urban traffic signal 

[9]controller.This system is more effective and better than the others. 

 

In paper [5], a digital film processing method is considered .The resolution is upto 2k.The 

higher resolution is upto 4k and 8k is available.The real time processing data rate is above the 

scope.It approaches flex film project.So many applications are supported in a single 

hardware.The multi board contains reconfigurable image data paths and memory.The function 

of the CPU is to perform the intensive task.It deals with the design methodology,global 

communication and configurable multi-stream. 

 

In paper [6],aearly warning and tracking system is designed which consists of a sub system.It is 

dual core embedded architecture containingan ARM-based processor.The architecture is used 

to design the algorithm.It recognizes the license plate and collect the set of 

information regarding that.It gives a message to the person who is on duty and the image 

capturing model is designed and the PIC controller is used to control the speed. 

 

In paper [7], a traffic congestion based technique is considered.A traffic light controller system 

is designed to solve these problems.The signal is received and the system was operated.The 

signal is received by the radio transmission.The system objective is to reduce the number of 

accidents in the traffic light intersections.The wireless communications implemented on the 

emergency vehicles are controlled by RF transmissions.The main function is the sequence 

mode of traffic light. 

 

In paper [8], intelligent control of traffic lights using reinforcement learning is imposed and the 

main criteria is to maintain the adaptive signal control systems by taking multi criteria 

strategies.A multi agent framework is introduced for modelling. The behavior is designed by a 
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constrained markov designed process.A case study is implemented foradaptive signal 

strategies. This adaptive signal can be implemented for larger networks. 

 

In paper [10], the growth of information and communication technology and internet 

advancement techniques are exploited.ICT is considered as one of best tools in assisting 

network management and control system.Vx-2 communication sends the data about the 

behavior of the roads. This paper shows the real time example in China and Germany.In China, 

the coordinating green signal controls and manages the traffic. In Germany vs-plus controller 

used to manage the traffic.Vehicle speed is the important parameter in it. 

 

In paper [11], managing the air traffic by using the buffer system to delay the input traffic is 

employed. It considers the input buffer as a discrete set of events, using max-plus algebra. The 

input, output and state variables are taken into consideration in order to minimize the input 

traffic by considering the best control policy obtained from delaying the input traffic. 

 

Proposed method 

 

As road is a main concern and this smart traffic control system is implemented on four way 

roads.In our traffic management system,traffic signal and 360* camera plays a major 

role.Traffic signal is the one which shows three types of colors red to stop,yellow to get 

ready,and green to go. This signal arrangement is common for all traffic systems.The 360˚ 

camera is the one which rotates one complete rotation and captures the image of the vehicles. 

 

Working principle of 360˚ camera    

 

The 360˚ camera is the one which has a lens which rotates upto360˚ and captures the 

image.The first 360˚ camera was Ricoh-Theta. The Ricoh theta was very inexpensive.Ricoh 

theta is a smaller camera and it is very user friendly.The richo theta captures the 360˚ 

images.The resolution of rich theta is 1080p HD. The richo-theta captures the image like 

aequi-rectangular structure.The 360˚ camera captures the image up to a certain wavelength and 

it the camera captures the image and sends it to the digital image processor.The digital image 

processing is a method to perform some operations on the image.Through the digital image 

processing, the processed image can be send to the receiver side and the signal system is 

changed accordingly to the traffic and congestion of the people. 
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Working of the system 

 

Consider a road with heavy traffic. Now the traffic light is set up to change. A 360˚ camera 

rotates one rotation and captures the image.A particular wavelength is allocated to the 360* 

camera it captures up to that distance. The 360˚ camera sends to the digital image processor. 

The digital image processor principle is it does not count the vehicle accurately but it calculate 

upto certain wavelength.The wavelength can be determined and analyse in which area the 

traffic is high and the signal is now acts as a client and change according to the traffic. 

    

Process steps 

 

1.Consider a four-way road which is having heavy traffic in south side. 

2.The south side vehicle have to go north but the signal timing shows 50 seconds 

3.The 360* camera now rotates in high speed and checks the heavy traffic area 

4.It captures the image and make the signal timing count to be reduced 

5.The vehicle count will be reduced and traffic will be less 

6.This smart system is applicable for both north and south directions.  

 

Algorithm 

 

Before starting, we save a reference frame called as background frame to remove background 

objects from actual feed.  

 

1. First, video is captured on each lane where traffic needs has to be regulated.  This is 

done with the help of individual cameras on each lane or using a single rotatory camera 

or a 360 degree camera. The video is captured at a rate of 30 frames per second. 

2. Then images are obtained from the video dynamically. This step is called image 

clipping where image is separated frame to frame. 

3. The feed we obtained undergoes through a process called background subtraction. In 

this process, we need to obtain the foreground image i.e. image without the background 

objects.To do this, we use the reference frame we obtained at starting to subtract it from 

the feed. 
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4. Now we have the foreground image. On this image, we apply the process called edge 

detection where the boundaries of the vehicles is detected and analyzed. It works by 

detecting discontinuities in brightness. Common edge detection methods are Sobel, 

Canny, Prewitt and fuzzy logic methods {insert reference}.After this, we obtain the 

edges of the vehicles. 

5. These edges are counted with the help of vehicle counting. After this process, we obtain 

the number of vehicles. 

6. We calculate the density of vehicles by finding the vehicle count within a specific 

parameter. 

7. Parameter p= Maximum distance until which image can be processed 

8. Density d= no of vehicles before parameter ( n )/ parameter p 

9. Compare the density of vehicles in each lane. The lane with highest density gets a go 

signal while other lanes stop. As vehicles keep moving, when the density reduces or 

when it reaches a saturation time, the lane is stopped and the next highest density lane is 

given a go signal. 

 

Experimental Results 

 

The experimental results are tabulated in the following table (TABLE-1), which compares 

existing system with the proposed system. The figure (FIGURE-1) shows the experimental 

set-up.   

 

 

EXISTING SYSTEM PROPOSED SYSTEM 

1. Loop detectors are placed to get 

information about the vehicles.The image 

cannot be in the form of higher quality and 

the processing is a delayed process. 

2. A 360 degree camera is used to get a real 

time image the image in the form of higher 

quality and the image can be processed 

very sooner. 

2.Sensing the data may cause the 

exploitation of bandwidth at the ground 

station.Higher level programming 

languages are present in the chips. 

2.Sensing the data does not cause any 

bandwidth exploitation.Normal 

programming is present in the digital 

image processor. 

3.The on board real time processing is used 3.The digital image processor and 
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to get an information from one to another. 360degree camera sends the information to 

thereceiver. 

4.The traffic can be measured in the form of 

vehicle queue length. 

 

4.The traffic can be determined by the 

vehicle queue length and for this, a 360 

degree camera is used. 

5.A for-loop is used to detect the automatic 

signals .This system is based on the digital 

film processing based on a higher 

resolution. So many applications are 

presented in a single software. 

5.The resolution is based on the Digital 

image processor.The resolution is upto 4k 

and 8k.Applications are presented in 

separate software.It is wireless 

communication. 

 

6.It consists of a matrix subsystem. The 

matrix subsystem consists of 

ARM,DSP.The accident severity level 

determinations are made.Digital video 

intelligent warningimage tracing model is 

designed and fuzzy PDI controller is used to 

control speed. 

6.The DSP are used to process the image in 

a better way.The traffic signals are used to 

warn the vehicles or giving signals to the 

vehicles 

7.A traffic light control system is used to 

solve the problems.The received signal is 

based on the radio frequency.Programmable 

integrated circuit is used for the 

transmission.This system will reduce 

accidents in traffic light intersections.The 

real traffic situation was not explained. 

7.The real traffic situation was 

explained.Prototype system shows 

improvement in a better way. 

8.Adaptive signal control system is 

taken.The signal controller makes 

intelligenttiming decisions.Constrained 

Markov Decision Process and 

Reinforcement algorithms were used. 

8.There is no CMDP and reinforcement 

learning algorithms are used and a general 

timing delay code is applied which can be 

changed according to the traffic level. 

9. VX2 communication sends the data about 

the behavior of the road. The co-ordinating 

green signal control manages the trafficvs 

9.The traffic is managed by the signal and 

where a 360 degree camera is employed. 
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plus controller which is also used to manage 

the traffic. 

10.The max plus algebra is used.The input 

and output is taken into consideration.The 

input is minimized.The control is obtained 

by delaying input traffic. 

10.The vehicle count is taken into 

account.The count is reduced by time 

delaying. 

 

 

(TABLE-1) 

 

 

 

(FIGURE-1) 

 

Conclusion 

 

In this paper, an algorithm for traffic control using traffic signals in a smart way by employinga 

360 degree camera has been proposed. The techniques elaborated in our proposed method can 

be effective than the existing methodologies. A suitable algorithm for traffic control is 

proposed in this paper and the related applications are not limited and throw more opening for 

future enhancements. 
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