
  
Abstract— Stop line violation causes in Myanmar when the back 

wheels of the car either passed over or reached at the stop line when 
the red light changes. Even though certain countries have used photo-
enforcement with some degree of success, traffic enforcement 
systems using photographic techniques have weak point that 
generally can be missed to capture when the vehicle reaches taking 
moment after changing of the red light. A video based system for 
monitoring and recording incidences of red light violation cars at the 
traffic intersection is presented in this paper. As soon as the red light 
changes, the detection system starts and then grabs the video frame 
from the input video file to acquire the decision whether the car is 
violated or not. Software will be developed with video files from the 
surveillance camera of the road in Myanmar in accordance with 
accepted rules. The video files are collected from RTAD (Road 
Transport Administration Department) at Nay Pyi Taw, Myanmar. 
This system is intended to use for one sided way. The segmented 
license plate and stop line location is extracted using the projection 
analysis , sobel edge detection, histogram equalization and geometric 
features of License plate from grabbing video frame and then 
calculated depending on the Y-coordinate location of the stop line 
and the License plate. If the location of the license plate is passed 
over the stop line, it is defined as the violated car. Otherwise, the car 
is non-violated. The system is simulated in MATLAB version 
(R2012a). The 50 video files are used for testing the technique. Each 
video lasts 30seconds because normally the red light takes this time 
in one session of red, green and yellow traffic-light changing 
condition. This detection system should be performed in almost real 
time, watching cars passing the stop line at a street intersection in 
front of video recording device. In a real-life test environment, the 
developed system could successfully track 91% images of vehicles 
with violations on the stop-line in a red traffic signal. The system 
cannot be used for all types of surveillance traffic watched videos: 
international. 
 

Keywords—Stop line violation, projection analysis, geometric 
features of license plate, sobel edge detection, Y-coordinate location. 

I. INTRODUCTION 
EHICLES are developing with new technology at a 
quickening pace. To make progress in improving vehicle 

control, it is needed to acquire the reliably of the road 
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information. This problem is important in the visual 
inspections. To preserve the road rule, many researchers tried 
to present many research papers such as automatic detection of 
over speech, road sign detection, and street layer extraction. 
Researchers have found that 22 percent of urban crashes 
resulted from drivers running traffic controls [1]. This was the 
largest single type of crash. Drivers running through red lights 
constitute a major portion of intersection crashes. Enforcing 
traffic signal compliance in urban areas using police officers 
presents special problems. Traffic pursuits can be dangerous to 
police and other motorists. Additionally, there is the problem 
of allocating police resources to ticket red light runners. The 
camera system to enforce red light running has been in use for 
the past 30 years worldwide. Its use has contributed to a 
dramatic reduction in the number and severity of traffic 
collisions in Europe, Australia and United States[4]. The 
camera system is connected loops and a traffic controller. 
After onset of the red phase, a vehicle traveling over the 
detectors will activate the camera, causing it to take a picture 
of the vehicle. It has some defects to take pictures only at the 
red phase. For example, the system can't detect a vehicle that 
stops after the stop line at the red phase. The software aspect 
of the system runs on the stop line violated punishment system 
without taking the traffic policeman’s assist. Its use has 
contributed to a dramatic reduction in the number and severity 
of traffic collisions. 

II.  REVIEW STAGE 
This section provides a descriptive summary of some 

methods that have been implemented and tested for Stop Line 
Detection Violation System (SLDVS). The system was 
detected automatic multiple red light runners in multiple lanes 
in a video based system [5]. The virtual loop detector (VLD) is 
employed for stop line detection. Performs the two steps:(i) 
detect the red light in traffic light sequence using the traffic 
light detection technique(ii) detect  the vehicle beyond the stop 
line while the light is red using  Red Light Video methodology 
to estimate the motion vectors in VLD region. Pros and Cons 
of this paper is that highly required overall cost and their strict 
requirements. It can run without needing any connections to 
the traffic light system. 
A system proposed that the violations such as stop line 
violation and lane violation are detected by tracking vehicles 
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at a street intersection [9]. Two cameras are used for detecting 
violations. One is for real-time tracking and the other is for 
license plate reading. The camera system is connected loop 
sensors and a traffic controller. A vehicle traveling over the 
sensors will activate the cameras, causing it to take a picture of 
the vehicle. Trajectory-matching algorithm is employed to 
decide whether the vehicle violates or not. Pros and Cons of 
this paper can detect effectively and quickly many kinds of 
violations but it can’t get the exact results because it can only 
detect between the predefined zones. 
For finding an efficient solution to License Plate Localization 
problems, the pros and cons of existing approaches have been 
analysed. Edge-based methods are widely used for the 
advantage of plate candidates under different lighting 
conditions efficiently and fast.  The main inconvenient of this 
strategy is not suitable for complex images due to unwanted 
edges [7] [10]. Color is able to detect deformed license plates 
and very useful when the lighting condition is good, but color 
information is not stable when the illumination changed [14]. 
Morphology-based methods are robust to noise and broken 
character strokes, but its slow operation makes it rarely used in 
real-time system. Its principle is counted the shape of the plate 
[8] [13]. Connected Component-based methods are robust to 
viewpoint and illumination conditions, but interference 
characters cause high false positive rate and it may generate 
broken objects. It is used for finding a connected object whose 
dimension is like a plate. It is needed one or two co-operating 
methods [6]. Hybrid methods with learning-based techniques 
are very efficient in many scenes nevertheless they are time 
consuming at the learning stage, needs a large and diversified 
image database and are database dependent [11] [15]. Methods 
based on plate boundary detection can solve the scale and 
orientation problems; however the plate boundary is not 
always clear in real scenes [12].  

III. PROPOSED SYSTEM 
 The overall traffic violation processing system of the 
proposed design is shown in figure 1. 
 The controlling of traffic violation processing system 
mainly comprises three main modules (i) Motion Analysis (ii) 
Preprocessing stage (iii) License Plate Localization (iv) 
Decision making process. In first module, after the vehicle 
image is captured by the camera, it will be passed to frame 
grabber which captures the image based on the car’s speed 
driving along the distance for further processing by the system. 
Its main operations are intended to speed up. In second 
module, license plate is extracted. The elements (characters 
and numbers) in the extracted license plate are segmented by 
histogram equalization and extraction method based on the 
geometrical features of the license plates and then checking the 
segmented characters in detected region using projection 
analysis to ensure the exact result. In the third module, the 
record is taken whether the car is violated or not. 
 

 
Fig 1. Myanmar Car Stop Line Violation Detection System 

A. Specific Features of Myanmar License Plate Selecting a 
Template 

 This section describes the characteristics for a standard 
Myanmar license plate. 

1) License Plate Dimensions 
 

According to the guideline for car inspection, Myanmar 
license plates have the dimensions 350 mm width and 162 mm 
height. Each plate has at most seven characters and at least 
three characters written in a single line. The dimensions of the 
plate can vary, depending on the vehicle type, but the most 
have the common size. Myanmar car license plate has a 
defined ratio of width and height.  Under practical 
environments, the distance from the camera to vehicles and the 
inclined angles are constant, so all characters of the license 
plate have a fixed width, and the distance between the medium 
axes of two adjoining characters is fixed and the ratio between 
width and height is nearly constant. This fact can be used to 
locate or choose the plate among the candidate areas. 

2)  License Plate Layout 
 

     The criterion of the car license plate defines the characters 
layout of Myanmar license plate. All standard license plates 
contain Myanmar alpha-numeric characters, slash and digits. 
All standard license plates can have 30 characters of 
alphabetic Myanmar characters, followed by four or five 
numbers of digits. All characters and digits are written in white 
color on black background plates as shown in the following 
figure 2.There are five background colors: red, black, yellow, 
blue and white. 

 
Fig 2. Myanmar Standard License Plate 
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B. Collection of dataset 
     The dataset for the current experiment is collected as a part 
of a demonstration project on Vehicle Stop Line Violation 
Detection system for a Government traffic monitoring 
authority of a major city in Myanmar. Surveillance cameras 
were installed at an important road crossing in Yangon at a 
height of around ten meters from the road surface. These are 
static CCTV camera and focus, fixed at a given orientation 
with the road surface. All the surveillance cameras were 
synchronized with the traffic signaling system such that the 
camera captures the video snapshots only when the traffic 
signal is turned RED. All the cameras were focused on the 
Stop-Line to capture back images of vehicles violating the 
Stop-Line on a RED traffic signal.   The complete image 
dataset comprises of more than 150 surveillance video 
snapshots, captured over several times in an unconstrained 
environment with varying outdoor lighting conditions, 
pollution levels, wind turbulences and vibrations of the 
camera. 24-bit color bitmaps were captured through CCTV 
cameras with a frame rate of 25 fps. Not all these video 
snapshots contain vehicle images with a clear view of license 
plate regions. For the current experiment, 200 images have 
been identified with complete license plate regions appearing 
in different orientations in the image frame. 

IV. RESULTS AND DISCUSSION 

A. Motion Analysis  
 Frame grabbing process base on the driving speed of the 
car (kilometer/hour) and the frame included in the video 
displayed time. The driving speed is supposed that 40 km/h. In 
Myanmar, traffic surveillance system uses Application 
Visualization System (AVS). Matlab cannot execute this 
format. It is converted to Matlab executable Audio Video 
Interleave (AVI) file format by using “Wondershare Ultimate 
Converter”. The driving speed is supposed that 40 km/h. The 
red light in traffic light signal is taken 30sec in one section. 
The robust grabbing frame algorithm is used to accomplish 
with right frame grabbed. When the red light changes, it is 
grabbed the video frames in input video scene to get the 
accurate results as fast as possible. In present work, Motion 
analysis stage is necessary to take the input signal when the 
red-light signal changes. To acquire this, it is simulated the red 
button and it is assumed the starting of red light signal when 
red button is pressed. The grabbed pictures are used as the 
input image. 
 
 
3600seconds=40000meters (40Kilometer/hour) 

30seconds    =333meters 

333meters=3558frames 

4.5meters (15feets)   =48frames 

 Therefore, it has the 48 frames. It is grabbed one frame 
after jumping over the sequence of 10 frames. There are 4 

frames last finishing one section of 30seconds after passing 
through this stage. 

B.  Preprocessing  
The preprocessing stage is mainly used to enhance the 
processing speed, improve the contrast and reduce the noise. 
The picture received from frame grabber that is collected from 
the input video files of surveillance camera at street 
intersection. To convert RGB image to gray scale  

 

 
Fig. 3(a): Captured Image 

image formulated it by forming a weighted sum of the R,G, 
and B components: 
Gray = 0.2989 * R + 0.5870 * G + 0.1140 * B 
 
If the input image is a colored image represented by 3-
dimensional array in MATLAB, it is converted to a 2-
dimensional gray image before further processing. The sample 
of original input image and a gray image is shown figure 3(a) 
and figure 3(b). 

 
  

Fig. 3(b): Gray Scale Image 
 

C. Plate Area Extraction 
 The starting point of the license plate location is to judge the 
license plate through the features of the car license plate area. 
Available license plate features include three aspects:  
Step 1: License Plate Localization 

1) Histogram equalization 

 Histogram is a graph representing the values of a variable 
quantity over a given range. This step is used horizontal and 
vertical histogram. To find a horizontal histogram, it traverses 
through each column of an image. In each column, it starts 
with the second pixel from the top. The difference between 
second and first pixel is calculated. If the difference exceeds 
certain threshold, it is added to total sum of differences. Then, 
it will move downwards to calculate the difference between the 
third and second pixels. So on, it moves until the end of a 
column and calculate the total sum of differences between 
neighboring pixels. At the end, an array containing the 
column-wise sum is created. The same process is carried out to 
find the vertical histogram. In this case, rows are processed 
instead of columns.  
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2) Passing Histograms through a Low Pass Digital Filter 

 To prevent loss of important information in upcoming steps, 
it is advisable to smooth out such drastic change in value of 
histogram. Each histogram value is averaged out considering 
the values on it right-hand side and left-hand side. 

3) Filtering out Unwanted Regions in an Image 

 The unwanted areas are the rows and columns with low 
histogram values. A low histogram value indicates that the part 
of image contains very little variations among neighboring 
pixels. Such areas are removed from an image by applying a 
dynamic threshold is equal to the average value of a histogram. 

4) Region of Interest Extraction 

  This step is to find all the regions in an image that has 
maximum number of edges containing a license plate 
compared to any other part. The input images have resolution 
1600*1200. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4(a). Vertical Edge Processing Histogram 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4(b). Horizontal Edge Processing Histogram 
 

Step 2: Rectangle Detection  
 

 This step was applying to the binary image to extract 
rectangular shape from object-labeling-images. In this system 
rectangular box is employed as a structural element to detect 
the car plates. The form feature is that the license plate is in a 
rectangular frame and characters are arranged according to 
certain rules in the rectangular frame with intervals. The 
rectangularity attribute, aspect ratio and edge density are used 
as the geometrical features of the license plate (high and 

width) and their proportions, are within the confines for 
detecting the correct license plate using the following 
equations. 

 
Fig 4(c). A frame after histogram equalization 

 
 

box-area =Width of License Plate*Height of License Plate 
 
Extent=length of Width/box_area 
 
Frame-area = row of frame size*column of frame size 

 
 
 
In the process of eliminating candidate regions which are not 
license plate, the following criteria are considered: 
• If the plate area is too large or too small related to the size 
of the image, it can be discarded. 
• Normally plate background is black and foreground is 
white. In the candidate region, if only almost white pixels or 
black pixels exist, it can be removed. 
• If the number of white objects (characters) inside the 
candidate region is more than 10 objects or less than 4, it 
cannot be a real plate. 
• White pixels count must be in the range of between 1/3 and 
2/3 of all the pixel counts of the plate area. 
• Centre of gravity of the white pixels must be nearly in the 
center of the plate area. 
• One “slash” (thin and tall object) must exist in license plate 
area. 
• White object of ‘slash’ must exist at the second or third 
place in the set of white objects.  
 

Step 3: Candidates Plate Area Detection using Horizontal 
and Vertical Projection 
 

 Projection analysis is applied to the image for specifying the 
plate candidate region. Horizontal and Vertical projection can 
be used to search the license plate region. This step is 
considered the plate-candidates. The characters in the License 
Plate whether exist in or not. The projection technique in this 
paper is based upon the idea of projecting the image data onto 
the X-axis and the Y-axis.  
Vertical projection (white pixels in each row)    
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Horizontal projection (black pixels in each column) 

 
 

 
 
In projection stage, white color threshold T (P) is used to 
extract the exact result from the projected counting objects. 
The resulted image after performing projection analysis stage 
is shown in Fig. 6. 
 

 
Fig 6. Y-Coordinate Location of License Plate 

 

Step 4: Stop Line Detection 
 

Filtering is made to filter the noise using imfilter 
command. 
 imfilter ( grayscale image, sobel edge operator) 
 

 
 

Fig 7. Sobel operator for horizontal edge detection 
 Sobel edge detector is used to extract horizontal edge line. 
Dilation morphological operation is used to distinct the line 
area. The length of object greater than 290 is selected for line 
region. The result is shown in Figure 8. 
 

 
Fig 7 (a) Resulted Image after filtering vertical lines using sobel 

horizontal edge detection  (b)Resulted Image after dilation from the 
result image of  fig 7(a) 

 

 
Fig 8.  Y-coordinate Location of Stop Line 

D.  Decision Making 
 Extract the location of Y-coordinate of License Plate and 
Stop Line. If the location of the Y-coordinate of stop line is 
greater than the location of the Y-coordinate of the License 
Plate, it is the violated car. Otherwise, the result is non-
violated car. In present work, the Y-coordinate of the License 
Stop Line is 200. 

If Y-coordinate of License Plate<Y-coordinate of Stop Line 
Then Violated car 

Else  Non-Violated car. 

E.  Performance Analysis 
Experiments have been performed to test the proposed 

algorithm and to measure its accuracy. To evaluate the results, 
SLVDS (Stop Line Violation Detection System) can be 
calculated by using the following equation. 

 

 
 
The system is simulated in MATLAB version (R2012a) for the 
extraction and segmentation of number plate. The video files 
total taking 17 hours are used for testing the technique. The 
video files are collected from RTAD (Road Transport 
Administration Department) at Nay Pyi Taw, Myanmar. The 
distance between the camera and the vehicle varied from 3 up 
to 7 meter. However, the proposed method is sensitive to the 
angle of view, physical appearance and environment 
conditions. The system cannot be used for all types of 
surveillance traffic watched videos: international. In a real-life 
test environment, the developed system could successfully 
track 91% images of vehicles with violations on the stop-line 
in a red traffic signal. The performance of the system is 
evaluated with a dataset of 200 images collected from 3 
different environmental conditions. 
 

TABLE I 
EXPERIMENT RESULTS 

Total 
Video 
files 

Capture images after 
passing Motion 

analysis step (Images) 

Number of 
Correct 

detection 

Percentage of 
Accuracy (%) 

 
50 

 
200 

 
182/200 

 
91% 
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V. CONCLUSION 
 A robust approach which considers different features of 
Myanmar car license plates to deal with more complex 
situations in real world is presented. A simple but efficient stop 
line violation detection system is implemented in this paper. 
The proposed method is mainly designed for real-time 
Myanmar Car Stop Line Violation Detection System. To 
measure the efficiency, this method has been tested over 50 
video files. The new algorithm produces the higher accuracy 
and faster speed for VLP detection. The developed system will 
falsely detected, if input video has much noise which can cause 
the detection step not to be completely. The major limitations 
of automated license plate detection include constraints on 
when the image quite complex in color. To truly extract the 
plate area, at least the geometric features of the LP must have 
clear.   

REFERENCES   
[1] www.myanmarrtad.com,Road Transport Administration Department. 
[2]  H. Mahini, S. Kasaei, and F. Dorri. An efficient features - based license           

plate localization method,2006. 
[3] B. Hongliang and L. Changping. A hybrid license plate extraction   

 method based on edge statistics and morphology, 2004. 
[4] Retting, R.A., Williams, A.F., Preusser, D.F. and  Weinstein, H.B.          

1995. Classifying Urban Crashes For Countermeasure Development           
Accident  Analysis and Prevention 27 (3): 283-94. (2002) The ICSE           
website. [Online]. Available: http://www.ICSE.org/ 
http://dx.doi.org/10.1016/0001-4575(94)00068-W 

[5]  H.S.L Andrew and H.C.Y Nelson, A Video-Based System 
Methodology  
 for Detecting Red Light Runners,1998. 

[6]  Nilar Thein, Joong-Hwan Baek, Myanmar car License Pate Recognition  
 System. 

[7] S. M. Youssef and S. B. AbdelRahman. A smart access control using an 
efficient license plate location and recognition approach. Expert 
Systems       with Applications, 34(1):256–265, 2008. 
http://dx.doi.org/10.1016/j.eswa.2006.09.013 

[8] W. Jia, H. Zhang, and X. He. Region-based license plate detection,         
Journal of Network and Computer Applications, 30(4):1324–1333,        
2007. 
http://dx.doi.org/10.1016/j.jnca.2006.09.010  

[9]  Dae-Woon Lim, Sung-Hoon Choi, Joon-Suk Jun, Automated Detection        
of All Kinds of Violations at A Street Intersection Using Real Time        
individual Vehicle Tracking, 2002.  

[10]  V. Sharpiro and D. Dimov. Adaptive license plate image extraction. In         
5th International Conference on Computer Systems and Technologies,        
2003. 

[11]   H. Chen, J. Ren, H. Tan, and J. Wang. A novel method for license 
plate          localization. 4th International Conference on Image and 
Graphics,         pages 604–609, 2007. 

[12]  Reza Azad, Fatemeh Davami, Babak Azad, “ A novel and robust          
method for automatic license plate recognition system based on pattern        
recognition”,2013. 

[13]  Rafael C. Gonzalez, Richard E. Woods, Steven L.Eddins, Digital Image          
Processing. 

[14]  Wenjing Jia, Xiangjian He, Huaifeng Zhang and Qiang Wu,                       
“Combining Edge and Colour information for Number Plate Detection”,           
Proceedings of Image and Vision Computing New Zealand 2007. 

[15] Muhammad H Dashtban, Zahra Dashtban, Hassan Bevrani, “ A Novel            
approach for vehicle  License Plate localization and Recognition”, July            
2011 

International Conference on Advances in Engineering and Technology (ICAET'2014) March 29-30, 2014 Singapore

http://dx.doi.org/10.15242/IIE.E0314112 241

http://dx.doi.org/10.1016/0001-4575(94)00068-W
http://dx.doi.org/10.1016/0001-4575(94)00068-W
http://dx.doi.org/10.1016/0001-4575(94)00068-W
http://www.icse.org/
http://dx.doi.org/10.1016/0001-4575(94)00068-W
http://dx.doi.org/10.1016/j.eswa.2006.09.013
http://dx.doi.org/10.1016/j.eswa.2006.09.013
http://dx.doi.org/10.1016/j.eswa.2006.09.013
http://dx.doi.org/10.1016/j.eswa.2006.09.013
http://dx.doi.org/10.1016/j.jnca.2006.09.010
http://dx.doi.org/10.1016/j.jnca.2006.09.010
http://dx.doi.org/10.1016/j.jnca.2006.09.010
http://dx.doi.org/10.1016/j.jnca.2006.09.010



