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Abstract —
Traffic management is becoming one of the most important issues now a day due to the rapidly
growing of urban population due to these; the number of vehicles on the road is increasing
rapidly. Due to these the need of controlling streets, highways and roads become the major issue.
Due to this problem of proper traffic management, there is a need for advanced technology and
equipment to improve the state-ofthe-art of traffic control. Today's traffic management systems
are not based on the live scenario, which leads insufficient traffic management. There is a need
for developing selfadaptive system helps for better traffic management and helps to reduce the
problem. The proposed project represents the method that can be implemented by using
Raspberry Pi and its aim to prevent heavy traffic congestion. A web camera is placed in a traffic
lane that will capture the images on the road these reference image and capture real-time images
are compared. Images are effectively processed to know the traffic density; According to the
processed data from Raspberry Pi and OpenCV, the controller will send a command to the timer
show the particular time on the signal to manage traffic. Using this information obtained the
development of Android application will be done; User can get the information of traffic density
of particular location. The emergency vehicle detection such as ambulance, so that it can be
detected easily and that lane can be given higher priority.

have proper traffic management there are

1.INTRODUCTION

Fast transportation system and rapid transit
system are important for economic
development of any nation. Mismanagement
and traffic congestion results in wastage of
time, loss of fuel and money, there is a need
for fast, efficient and economical traffic
management system. The monitoring and
controlling traffic becomes a major problem
nowadays. The numbers of users are
increasing day by days due to this proper
management is being required and there is a
need for smart traffic control system. To

several techniques are available. But no
technique is perfect itself as the real-time

situation is continuously changing and the
no system is suitable to adopt the change
continuously. There is two standard traffic
control system such as

1) manual controlling: It requires manpower
to control the traffic. Traffic police are
allocated to that particular area and he will
carry the signboard, sign light, Whistle.
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2) automatic controlling: Controlled by the
timers and electronic sensors. The sensor
detects the availability of the vehicle and
according to that the timers are adjusted. But
it has too many drawbacks not adaptable and
not an efficient system.

We proposed a system for controlling
density based smart traffic light control
system in these is aims are to achieve goals:
[J Distinguish presence and absence of
vehicles in

] capture road image. Signal traffic light
goes red when the road is empty.

(1 Signal the traffic light go green
accordingly to the density of the vehicle and
the duration of green light adjusted based
on calculation.

[J Provide Proiority to emergecy vehicles
This proposed system can be done by using
Raspberry Pi and aim to have proper traffic
management. The camera is installed in the
particular area where all the lanes are visible
just above the traffic light. The film comes
in the form of consecutive frames and each
frame is compared with the first frame from
which the density of car specified, further,
the number of vehicles are displayed on the
screen. According to that traffic control
algorithm is used to display the allocation
time. Accordingly, the green light adjusted.
Then the use of emergency vehicle detection
is made which helps to detect the ambulance
and the emergency vehicle accordingly the
lane is given higher priority. These are
passed on the hardware which is consists of
Raspberry Pi SoC for processing and
controlling traffic lights. According to that,
the traffic signal is being controlled. Using

www.ijiemr.org

the information of traffic density is passed
on the android application user can select
the location as per his choice. It gives
various locations along with the traffic
status. This status provided information can
use to choose the particular location to the
destination. This application is easy and no
extra cost is required. In these use of canny
edge detection made because

1) Have a proper detection, a strong
response even at low contours.

2) a good location guarantee ensures .

3) for a contour there will be only one edge
detection avoid the effects of rebounds.

As per stated in [7], Here these shows the
comparison between different edge detection
technique such as zero crossing, Prewitt,
LOG, Robert, canny and Sobel. The Canny
edge detector is better than other techniques
due to its higher accuracy in detection of an
object with higher entropy, PSNR (Peak
Signal to Noise Ratio), MSE (Mean Square
Error) and better execution time. It's having
better overall performance as compared to
other techniques.

[Fig -1: Comparative analysis of distinct edge

detection technique

2.PROPOSED SYSTEM
METHODOLOGY
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The aim of proposed system is to introduce a
system which is cost effective and
compatible with the existing system to solve
the problems of the present system.
Understanding the problems that we face
today and the various approaches adopted by
different works, we propose a system as
shown in Fig. 1. Block diagram of the
proposed system manily consists of the
image capturing device (camera), Raspberry
P1 SoC, Radio frequecy transmitter,receiver
and the traffic signal controlling algorithm.
A. Image Capture

The sensor which is used to monitor
vehicles is an image capturing unit, camera.
The frames of images can be effectively
analyzed. For this we use the cameras
already installed in the traffic islands by the
Motor Vehicle Department (MVD) to
capture the videos of the traffic.

B.Image Processing

In this section, image obtained from camera
are processed to get the count of the
vehicles. Here we use Raspberry-pi and
OpenCV- Python platform to process the
video captured. The steps involved are:

www.ijiemr.org

(1 Filtering the image: Here we use a
Gaussian filter to filter out the errors such
as illumination and intensity variations, poor
contrast etc. Filtering helps us to extract the
required part of the image by suppressing
unwanted variations.

(] Conversion of RGB to HSV since the
colour information is usually is much noisier
than the HSV information, also the effect of
shadow is minimized.

[ Background Subtraction: Here from the
subject imagee the background image (the
empty road image) is subtracted. Subtraction
operation is taking bitwise XOR of the two
images [13]. The resultant image consists
only the difference elements of the two
images.

[J Conversion of HSV image to GRAY: The
difference image which is in HSV form is
converted to GRAY for thresholding.

(1 Thresholding: The GRAY image is
thresholded to get the binary difference
image, which contain only the difference
elements.

[J Area estimation: Now the region occupied
by the vehicles is calculated by the area
covered by it. Based on this value
approximate time is allotted to each lane.
C.Object Detection

The object here i.e. the vehicle is isolated
during image processing step is counted
based on the area occupied by it in the
image. In area estimation we get an area
value corresponding to the number of pixels
occupied by the vehicle. Based on what
percentage of the road is occupied we assign
time based algorithm.

D.Traffic Control Algorithm
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With the area count as the input data we
developed an algorithm to control the traffic
lights connected to the GPIO pins of the
Raspberry pi.
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Fig. 2. Flow Chart of the Traffic Contral

The flow chart shown in Fig. 2 the area
covered is taken as ‘count’ value, and based
on it four time delays are assigned. The
algorithm is based on what percentage of the
total area is occupied by the vehicle. If the
traffic is greater than 75% of the total area a
maximum time Tmax is allotted to that lane,
similarly if the count is between 50%-75% a
lesser time T1 is allotted, 25%-50% T2 is
allotted and finally if density is less than
25% a minimum value of time i.e. Tmin is
allotted to that lane. The value of Tmax, T1,
T2 and Tmin (Tmax > T1 > T2 > Tmin)
depend on the region, vehicular speed, road
condition, road type etc.

www.ijiemr.org

E. Emergency Signallig

The proposed system cosists of Radio
frequecy trance receivers to idetify
emergecy vehicles and provides gree signal
on corresponding lane.

3.RESULT ANALYSYS

Based on the above methodology analysis
were conducted different sample images.
The programs were done Python 2.7
supported by image processing software
OpenCV and its associated libraries. The
image is read from the video and is
converted to hue saturation and value (HSV)
form. The background is subtracted from it
to get the subject image i.e. the vehicle. The
image is converted to binary and the area of
the subject is calculated. The results
obtained for a sample as per the above
discussed methodology are shown in Figures
below. The shell result involves the pixel
occupied by the subject (vehicle), and the
traffic calculation based on it. Fig. 3 shows a
case where there is six cars detected and
result indicating 50%-75% traffic. Fig. 4
shows the case with four cars detected
indicating 25-50% traffic
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=
Fig 3. Figure showing result of six cars detected and output showing
50=75% traffic

Fig. 4.

4. CONCLUSION AND FUTURE
SCOPE
In the proposed project we discuss a method
for estimating the traffic density on the
different lane based on image processing,
we can use it to count the number of
dynamic vehicles that are passing on the
highway and to control the traffic. These are
advantageous technique over such as the use
T of Ariel imagery, complex sensor-based

" Fig. 5. Figure showing result of four cars detected and output showing

PParbndirea system and using any additional devices,

such as RFIDs. The image is acquired by the
camera and it's being placed at a particular
height. Traffic information extraction is
done by combining the two techniques such
as gradient magnitude and frame subtraction
method. The vehicle count is found out by
using bounding box property, further
according to the traffic control algorithm we
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can allocate the time limit to the particular
lane according to the traffic density. The use
of emergency vehicle detection algorithm
helps to detect the vehicle such as
ambulance, fire vehicles etc. Helps to give
the priority to those emergency vehicles.
The controlling of traffic light takes place
through the raspberry Pi GPIO pis. the
traffic light control based on the priority
assigned. The use of the Android-based
application to detect the traffic status to the
user and accordingly decided the path to the
destination. It helps to save the time and also
to control the traffic.The present system uses
a single camera for monitoring traffic at an
intersection. By using a separate camera for
each road at an intersection can improve the
system efficiency further. The vehicle
objects can also be categorized into various
classes depending upon the geometrical
shape of vehicle for blocking the passage of
large vehicles e.g. trucks during day time.
REFERENCES

1. Pallavi Choudekar, Sayanti Banerjee,
M.K.Muju, “Implementation Of Image
Processing In Real Time Traffic Light
Control”, 978- 1- 4244- 8679- 3/11/ 2011,
IEEE.

2. Uma Nagaraj, Jinendra Rathod, Prachi
Patil, Sayali Thakur, Utsav Sharma, “Traffic
Jam Detection Based On Image Processing”,
International ~ Journal Of Engineering
Research And Applications (IJERA), Vol. 3,
Issue 2, March — April 2013, pp. 1087-1091.
3. Naeem Abbas, Muhammad Tayyab,
M.Tahir Qadri, “Real Time Traffic Density
Count Using Image Processing”,
International ~ Journal ~Of  Computer

www.ijiemr.org

Applications(0975 — 887), Volume 83, No
.9, December 2013.

4. Chandrasekhar. M, Saikrishna. C,
Chakradhar. B, Phaneedra Kumar. P,
Sasanka. C, “Traffic Control Using Digital
Image Processing”, International Journal of
Advanced Electrical and Electronics
Engineering (JAEEE), volume- 2, Issue -5,
2013.

5. Yasar Abbas UrRehman, Adam Khan,
Muhammad Tariq, “Modeling, Design and
Analysis Of Intelligent Traffic control
System Based On Integrated Statistical
Image Processing Techniques”, 12th
International Bhurban Conference On
Applied Sciences & Technology (IBCAST),
January 2015.

6. Md. Munir Hasan, Gobinda Saha, Aminul
Hoque, Md. Badruddoja Majumder, “Smart
Traffic Control System With Application Of
Image  Processing  Techniques”,  3rd
International Conference Of Informatics,
Electronics & Vision, 978-1-4799- 5180-
2/14/ 2014, 1EEE.

7. Taqi Tahmid, Eklas Hossian, “Density
Based Smart Traffic Control System Using
Canny Edge Detection Algorithm For
Congregating Traffic Information”, 3rd
International Conference On Electrical
Information and Communication
Technology (EICT), 978-1-5386-2307-7/17/
2017, IEEE.

8. K. Vidhya, A. Bazila Banu, “Density
Based Traffic Signal System”, 2014
International conference of Innovations
Engineering and Technology (ICIET’14),
March 2014.

Vol 08 Issue09, Sept 2019

ISSN 2456 - 5083

Page 771



International Journal for Innovative

€ngineering and Management Research
A Peer Revieved Open Access International Journal

www.ijiemr.org

9. Al Hussain Akoum, “Automatic Traffic Traffic Density Count Using Image
Using Image Processing”, Journal of Processing”, International Journal of
Software Engineering and Applications Computer Applications (097-887),
(JSEA),10, 756-776, Aug 14, 2017. Volume162, No. 10, March 2017.

10. Omkar Ramdas Gaikwad, Anil 12. Guolin Wang, Deyun Xiao, Jason Gu,
Vishwasrao, Prof. Kanchan Pujari, Tejas “Review on Vehicle Detection Based on
Talathi, “Image Processing Based Traffic Video for Traffic Surveillance”,
Light Control”, International Journal of International Conferences on automatic and
Science  Engineering and Technology logistics,  978-1-4244-2503-7/08/ 2008,
Research (IJSETR), Volume 3, Issue 4, IEEE.

April 2014.

11. Alisha Janrao, Mudit Gupta, Divya
Chandwani, U.A. Joglekar, “ Real Time

Vol 08 Issue09, Sept 2019 ISSN 2456 - 5083 Page 772



