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AbstracB The traffic controlling system in Bangladesh has installed in Piccadilly, London, in 1925 [1]. The system is
not been updated enoughwith respect to fast improving — c,niqjled by theraffic controlling agency. The first vehicle
technology. As a result, traffic rules violation detection and . . . .
identification of the vehicle has become more difficult as the register plate usmg law was passed 'n N,eW York. in Apr. 25,
controlling traffic is still manual. To solve this problem, the t he vehicle ownerdés district,
traffic controlling system can be digitalized by a system that manual traffic controlling, when a vehicle violates traffic rules
consists of two major pal’ts which are traffic rules violation the trafﬂc po“ce Check theeh|c|® S n methe manual
detection and number platerecognition. In this research, these ., oqq As the traffic controlling process evolved, the manual
processes are done automatically which is based on machine o . )
learning, deep learning, and computer vision technology. Before pro.cesls replaced by an au.tomated checlflngrapdsmg fine
starting this process, an object on the road is identified through Which is alopted by a few first worldountries. An automated
the YOLOV3 algorithm. By using the OpenCV algorithm, traffic ~ system likeimage recognition angrocessing technologis
rules violation is detected and the vehicle that violated these rules used there. Ina developing country like Bangladesh, the
is identified. To reCOgniZe the number plate of the VehiCle, image number Of Veh|c|es |mcreas|ng in recerﬁme but the trafflc
acqulsm_on, edge d_etectlon, segmentatlon of characters is .donecontrolling process is at updated [3]. From some of the
sequentially by using Convolution Neural Network (CNN) in . L .

MATLAB background. Among the traffic rules, the following preVIOu§' researchit 'Sf seen .that Ve_hple Number Plate
traffic signal is implemented in this research. Recognition (VNPR) in traffic  monitoring systems is
controlling traffic volume, generating tickets for the vehicle

Index Term® YOLOvV3, Darknet, OpenCV, Object detection, with no human control, vehicle tracking and vehicle policing

Traffic rule, Violation d etection, ANPR. and vehicle secity [4]. From further researchyehicle
tracking using a number plate recognition systerfound It
. INTRODUCTION is necesary to capture the nureb plate of the vehicle and use

RAFFIC controlling and navig&an system was adopted this captured number to track the path of the vehiatetrack
when the transportation system was occupied the they used to extract numbers from the captured image, using

enginedriven vehicle. Several traffic laws were also made tdAVA, Optical Character RecognitioOCR) or MATLAB
decrease the number of road accidents, traffic jams and so lioraries. Some of themsed python or C++ along with
The first manually contrtégd electric traffic lights were OpenCV.There is seen that the algorithm of number plate
recognition was almoghe same [5]. But Automated Number
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projecton, moving average filters, extreme detection, anckattiime video feed willbe matched to the datase?]1The
OCR in the ANPR system. In computer vision and imagehole system was implemented using the Python
processing edge detection method is widely used. Among theogramming language. For object detection, YOLOv3 was
aims of edge detection, the main target is to detect and extrased and OpenCV wassed for violation detection and
the feature. ldentifying ofedges in an image has manycharacter recognition. To recognize vehicles on the road object
processes which are shown in the publication. -Ad8ed detection system was implemented using the YOLOvV3
detection algorithm is used like Horizontal edge, Verticadlgorithm. For this purpose, the Linux operating system was
edge, and Canny edge deten in this preferred action [7 chosensince it hasts default trained data toetect various
Image binarization is the process of converting &lbland object including vehicles.
white image to a 256 gray level ][8Before the OCR
binarization is widely used as ppeocessing. The simplest Y Video
way to convert a grayscale image to a binary image iS | canera Video Converts into Storing Data  Creating
specify the full border value, classify all pixels like white anc Fooll)| (et inDatabase  Dataset
classify the rest of pixels withvalues like higher than black i)
[9]. Symmetry is an important feature of artificial products
Most of the vehicles are symmetrical along the vertical axis Matching
the rear or front. This property is used to identify the vehicle Sl
from an imageand this is one of the main parts of the
operation of number plate identification. Gray leveling is NC g : S
functional for symmetrical patterns. This is because of tt Displayin _/Violation Yot Object
L X i onitor Detection Y Detection
same area and strong redistribution can have a higher level Vehicle
symmetry. These powerful reglications create deformity in
symmetry o_f vehicls, duringas_imilar field and the patterns of Sl i
framework introducehe most interconected symmetry [0 ianior Recognition
Moving average filter is familiar as playback average. This
used to fac_ilitate multipl_e datasetmcreasing the impact (_)f Fig. 1. Block diagram of the system
unsystematic changes in the data. Its primary target is t0
eliminate highfrequency elements and short term oscillation8- Flow Chart for overall system
from the data set. A moving average is usually applied as
lower passagdn digital signal processing [11The first
process of text recognition is to check the text of the docume
and convert the characters into code that is used to process
data. OCR is sometimes egfed to as text recognition [[L2
The behavior of the processing unit or neuron is pdatityu
dependent on activation operations. Activation operations c
be expressed in 3 categories such as linear, threshold,
segment. To get maximum efficiency value in trésearch
YOLOv3 network model is used and this is the improve
version of the YOLO network [13. In this research, object
detection is going to detect through the YOLOvV3 algorithrr
To detect the traffic rules violation and number plat
recognition, OpenCV is being used in this research.

Il.  ARCHITECTUREOF THE SYSTEM

A. SystenBlock Diagram

Surveillance through the camera is not new to the rece
trend of the world but applying different algorithms for
different recognition is new as a reahe recognition system
is applying on reatime video monitoring surveillance
cameras. This sgem will create the easiest solution to detec
every vehicle.Figure 1, shows the process othe proposed
method. In the detection process, software YOLOg3used
to analyze the data from the given dataset.

At first, the videos have been collected ammhverted into
images frame by framélhenthe frame of images from the Fig.2. System Flow Chart faheoverall system



In figure 2,the flow chart ofthe overall system is shown. Automatic violation detection systefiow chartis shownin
The systematizing of automatic traffic rule violation detectiofigure 3 This system includes capturing video, traffic signal,
and number plate recognition system capitally has two matiraffic signal violation detection and capture frame thé
parts (i) Traffic rules volation detection (i) Number plate violated vehicle. Firstly, a video is captured on a road, while
recognition.The first video of vehicles is qaured through a the red light/line ofthe traffic signal isON. In the meantime,
zoom lens camera at a perfect place. After that, Red and Gréfeany vehtle crosses the red light/line, it is detectedaas
lines are drawn on the video frame by usithg code of violation of traffic rule. Finally, a frame is captured of this
python platform where these are indicated as red and gregalated vehicleThe System was used two cameras, one was
lights respectively. So, when a vehicle passes the redtlise, at a high angle to detect th@lation and another one was at
underthe forbidden condition and that is how the violatioreye angle to capta the mage. The eyangled cameravas
detection process is going to be worked. But if a vehiclkeceivedcommandrom the highangled camera to capture an
passes the green line, no step will be taken and the Vidiewage of a vehicle after the violation.
ngetgtlir:)?] process Wlll start ag_alnAfter the \_/|0Iat|0n qD System Flow Chart for¥PR

processan image of a violated vehicle is capture ] ]

from the exact video frame. Selected Image data is processed figure 4,the flow chart ofthe ANPR system is shown.
by using many steps which are gray scaling, thresholdinﬁh's system mc!udes video data coIIecuo_n, fra_me_ capturing,
canny edge detection and Contouring. By following the imag8'@ge processing, number plate region finding, plate
processing steps, number platetie vehicle will be found. If €xtradion and character recognitiomhe very important step
not found, the whole process is started from the step of tifet0 find the plate region by the steps of image proposing,
Capture Frame. When the plate region is found, that yhen, the character of number plate recognition is conformed
extracted and prepared for the next stifter segmentation, (O the data set of character.
predicted data is found as the recognizedattar.

C. System Flow Chart foriwlation Detection

%

Fig. 3. System Flow Chart for Violation Detection Fig. 4. System Flow Chart for Automatic Number Plate Recognition




In the end, the final output results are showifige code is
designed enough smart to find thenwher plate from any
position from wherever it is.

Il.  IMPLEMENTATION OF THE PROJECT

A. Object detection

Fig. 7. Sample image for traffic Signal violation detection (day)

When a vehicle disobeyed the traffic signal bypassing the red
line it was detected as the violated vehicle (car). To represent
the green lighof the traffic signal, the green line was drawn
on the video.When a vehicle disobeyed the traffic signal
bypassing the red line it was detected as the violated car. To
represent the green light of the traffic signal, the green line
was drawn on the video.
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Fig. 6. Sample image for object detection (night)

and number plate recognition respectivelljo recognize
vehicles on the road object detection system was implemen
using the YOLOv3 algorithm. For this purpose, the Linu
operating system was chosen. YOLOv3 has its default train
data to detect various object including vehicles.

Fig. 8. Sample image for traffiS€ignal violation detection (Night

B. Red light violation det¢ion

To detect red light violation video was captured by placin§- ANPR system
a canera right position of the road\fter capturing video, a The image was captured frothe front of a vehicle of the
line was drawn by using the OpenCV library on the roabigher elevationduring traffic rule violation by a caand
indicating traffic signals where vehicles are supposed to lsensidering the camera was at a higher altitude and mounted
stopped whethe red light of the traffic signal is ON. on top of the traffic lightWith the help of OpenCV certain



processes were followed to detect the number plate. At first, IV. OUTPUTDETECTION
the original image was converted into grayscale and theR
thresholdilg was doneBy applying canny edge detection, the
noise of the processed imageasvreduced by contouring For reaitime situation, the camera price was very
twice. By following these algorithms, the region of interest of X p e nsi v e, -redorded dideo wab ysedfar ebject
the number plate was foundfter recognition ofthe number ~detection where frame rate was 30 fps &melvideo duration
plate, characters of numbgiate were found using MATLAB. Was 11 second¥OLO v3 algorithm was applied in the Linux

The system used OpenCV and MATLABoth. These pla}tform. Using the default .data s_et of YOLOv3 various
functional i ties were achielll By on i I el dotcun oo 10 bars e
python platform to calMATLAB code. 80-99%, for motorbike 689%, for bus 94.00% bicycle 67

89% and for person 688%. The total processing time is 83
seconds.When the distance between the objects and the
camera is decreased, the percentage rate will be increased.

Object detection

Fig. 11 Object detection using YOLOVY®ay)

Three individual vides were taken at night time, to analyze
the systembés reliability at
outstanding. Though the system toakong time to detect

_ _ which was average 69.92 seconds, the accuracy was very
Fig. 9. Captured Image of a violated ¢Biay) good.The range of accuracy ftne busis 8292%, forthe car
e = is 81.2093.83%, for truck the range of accuracy is&%o.

Fig. 12 OHect detection using YOLOv3 (Night

B. Red light violation

OpenCV librares were used for violation detection purposes.
A line was drawn using OpenCV when a car passed the line it
Fig. 10. Captured Image of wolated car(Night) was detected athe violated car. The video duration was 58
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seconds and the frame rates 30 fps.Because of the price, * feme

higher resolution camera wastnusedfor which frame rate
can be affectedThe detection time is 2.84 seconds wher
accuracy is over 90%0On the other hand, accuracy at nigh
time is almost 85%, due to lolght intensity.

Fig. 13. Whenthegreen signal was drawiay)

Fig. 14. Red light violation(Day)
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Fig. 15. Whenthegreen signal was drawn (Night)

Fig. 16. Red light violation (Night)

C. ANPR

After detecting a violation, an image was captured for
number plate recognition which dimension was 64@80.
The total procssing time was 3.85econdsThe percentage of
successful recognition is 98%. The best result was found when
thevehicle was 3.5 meteaway from the camera horizontally.
The camera was set 1.7 matabove from the ground.

Fig. 17. Gray scaling ofhe capturedmage(Day)




Fig. 21. Identifying the character region thfe captured imagéDay)
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Fig. 18. Thresholding image dhecaptured imagéDay)

Fig. 22. Possiblemumberplate extraction ofthe captured imagéDay)

Fig. 23. Character recognitiofDay)

Fig. 19. Canny edge detection tifecaptured imagéDay)

Fig. 20. Contouring to reducienoise of captured imag®ay) Fig. 24. Gray scaling othe captured image (Night)



