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Abstract- It has been observed that the traffic signals are operating at every road crossing. While traffic signals are used to 
regulate as well as control the traffic and minimize accidents but it is also seen that there are many accidents occurring 
because of traffic violations. This paper illustrates how the traffic can be watched and controlled by using the sensors and 
cameras so that the traffic can be restricted and will be followed properly without any violations. It is also discussed that the 
use of motion sensors to keep track of vehicles. It is also demonstrated how to convert a colorful image into grayscale image 
and how vehicles license plate recognition occurs. 
 
Index terms: Sensors, Cameras, Traffic Lights, Microcontroller, Gray-scale conversion, pattern matching algorithm. 
 
I. INTRODUCTION 
 
There has been always important responsibility on 
traffic controller. Traditional traffic signal system in 
use is used to control the traffic but if someone breaks 
the signal then this system is not able to catch them. 
Therefore to increase the efficiency of traffic 
controlling and to reduce the accidents it needs more 
traffic police at the every signal. Because of this the 
human efforts is increase. So smart traffic signal 
device is essential to make the traffic signal robust 
and secure. To reduce the human efforts and to 
increase the efficiency of traffic signal for detecting 
the vehicle which are breaking the signal we propose 
a system which will help traffic control unit to 
identifying the law breakers. 
 
As we know that the traffic lights are automatically 
getting ON and OFF depending on the timer value, 
this means the traffic signals are working efficiently. 
The RED light signifies to stop but sometimes the 
law breakers just break the rules while the RED light 
is ON. The vehicles are detected by the system with 
the use of sensors. Using sensors, the vehicles are 
monitored with reference to the traffic light 
indicators. Whenever a RED light is ON, the sensors 
will be activated. If a vehicle exceeds the control line 
on the road, after RED light is ON, the 
microcontroller switches ON the camera, and the 
images are captured and stored.  
The authority/RTO (Regional Transport Office) can 
monitor the images on any computer for issuing fines 
by tracing out the vehicle number and getting the 
complete information about the owner of that 
particular vehicle. 
The information of that vehicle will help RTO to 
penalize the law breakers by sending the tickets 
which consists of amount which he have to pay for 
breaking signal.  

The tickets will be send via emails, to the law 
breaker. This system will reduce the man power to 
control traffic as well as efficiently identify and 
punish the law breakers.  
 
A. Sensors 
There is a wide range of sensor technologies available 
for vehicle detectors. Some of the most common and 
some developing technologies are:- 
Infrared detector, Ultrasonic detector, Microwave 
detector, Passive Acoustic detector, Photo-electric 
detector etc. 
 
Sensors for detecting vehicles play an important role 
in traffic control as they are used to acquire traffic 
jam information and control traffic signals. Some 
other vehicle sensor systems (example: ultrasonic 
sensor systems, image sensor systems) have been 
developed and employed according to their intended 
applications. Any vehicle sensor will required high 
accuracy, a low price, a high installation flexibility, 
and contribute to aesthetic preservation after 
installation. 
 
Here we are using an infrared sensor. The Infrared 
sensor offers simple, user friendly and fast motion 
detection using infrared; it is no contact detection. 
The IR sensor consist of two diodes first is IR 
transmitter and IR receiver. 
 
IR sensor is made up of pyro-electric material. 
Current applied to the sensor it directly proportional 
to the ray emitted. Though IR sensor can withstand 
up to 35 mA. For minimum distance we can use 
current up to 5 mA but if the distance is more we 
have to increase the current flow to the transmitter. 
The frequency of IR sensor is 38 KHz. It ranges up to 
1-10 m distance. 
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Types of IR Sensor 
 
1) Break Beam Sensors 
This type of sensors consists of a pair of light 
emitting and light detecting elements. Infrared source 
transmits a beam of light towards a remote IR 
receiver creating an “electronic fence”. Once a beam 
is broken/interrupted due to some opaque object, 
output of detector changes and associated electronic 
circuitry takes appropriate actions. 
Typical applications of such sensors are intrusion 
detection, shaft encoder (for measurement of rotation 
angle/rate of rotation).  

 
                       Fig 1. Break Beam Sensors 
 
 
2) Reflectance Sensor 
1) IR Transmitter 
Infrared Transmitter is a light emitting diode (LED) 
which emits infrared radiation hence, they are called 
IR LED’s.It is made up of gallium arsenide, if we 
pass the current to the gallium arsenide it produce IR 
rays. The picture of a typical IR LED is shown below 
(fig a). 
The work of IR Transmitter is to emits the IR rays 
when operated at a supply of 5V, the IR Transmitter 
consumes about 3-5 mA of current. It can be 
modulated to produce a particular frequency of 
infrared light. 
2) IR Receiver 
Infrared receiver are also called as IR sensors as they 
detect the radiation from an IR transmitter.IR 
receivers come in the form of photo diodes and photo 
transistors.   
When use in an IR transmitter-receiver combination, 
the wavelength of the receiver should match with that 
of the transmitter. 
 
Working Principle of Sensors 
The principle of an IR sensor working as an object 
detection sensor can be explain using the following 
figure (fig 2).The combination of IR transmitter and 
receiver is called as Photo-Coupler.   
When the IR transmitter emits radiation, it reaches 
the object (vehicles) and some of the radiations 
reflect back to the IR receiver.  After word the sensor 
sends signal to the camera by means of 
microcontroller to capture the detected object. 

 
Fig 2 working of transmitter and receiver of an IR sensor 

B. Cameras 
We mostly use the red light camera to capture the 
images of vehicles that goes through an intersection 
where the light is red, at the traffic signal areas. The 
system continuously monitors the traffic signals and 
the camera is triggered by any vehicle entering the 
intersection of the Infrared rays emitting from the 
sensors. 
 
C. Interfacing 
All the connections are done on the microcontroller. 
The sensors, cameras and buzzer (optional) was 
connected to the microcontroller. When the RED 
light of traffic signal is ON the microcontroller 
automatically activates the system by which sensors, 
cameras and buzzers are activated. 
If any vehicle crosses the rays transmitted by IR 
Transmitter a signal is produced from sensors to the 
camera for capturing the image. 
 
D. Image processing 
License plate recognition is extremely popular 
functions nowadays. There are a lot of fields where    
the license plate recognition function is used. With 
the help of the license plate recognition function you 
can develop an intelligent transportation system or 
help the workers of border control system  
   
A. Image acquisition 
The efficiency of the algorithm depends on the 
quality of the acquired image. The image having the 
highest resolution can be easily extracted and has 
more accuracy. 40 images of different vehicles are 
captured and stored as a database. 

 
B. Pre-processing 
The most important in Automatic Number Plate 
Recognition system is to correctly extract the region 
of the number plate from the image. The extraction of 
number plate is based on some features such as the 
rectangular region over the number plate, characters 
on the number plate etc. Before the extraction of 
number plate pre-processing operation used to reduce 
the complexity during the extraction of the number 
plate and also it reduces the computation time. 
While dealing with the input image in coloured form 
(RGB) then conversion into gray scale image helps 
more. Gray scale image have intensity level ranging 
from 0 to 255.The grey scale image is then resized 
and cropped in order to obtain the region of interest. 
 
The pre- processing is the important part in image 
processing The important part in image processing is 
comparing the characters. This includes the 
comparison of typical characters and the numbers in 
the vehicle’s number plate. While comparing these 
texts or fonts, if their font is same, then the pixel level 
comparison is possible. The major problem which 
occurs is that the font which is stored in database (the 
pattern in which the characters are written) should not 
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be different from the characters which are given as 
input to the system. 
One solution is that the resolution of the characters 
which are given as input to the system are made same 
and matched with that of those which are  stored in 
the database. In this case the compare factor gets 
easy. This is called as pixel based processing. When 
the pixel wise processing is done then the accuracy 
level decreases in some cases.  
A better solution is pattern matching which uses AI 
and is comparatively more complex. This method 
observes direction based drawing (for example, the 
pattern in which a character ‘A’ is drawn). The 
pattern in which the characters are drawn is stored in 
the database. The advantage in this method is that it 
doesn’t matter if the font sizes of the two texts are 
different. Only the style  in which a particular 
character is drawn is observed. In this method,  the 
information about the character is stored and not the 
actual image. This overall process of pattern 
matching is quite difficult. The particular algorithm 
which we have used is directional based pattern 
matching. In this algorithm, the characters are 
recognized by observing the direction of drawing. 
The drawing structure of the characters which are 
given as input are compared with those in the 
database and percentage is calculated which gives the 
percentage of the characters which got matched. On 
the basis of these percentages the exact characters are 
identified. This process is difficult  however , it gives 
the accurate results. 
As part of pre-processing, an input image or patch of 
an image is also cropped and resized to a fixed size. 
This is essential because the next step that is feature 
extraction (hear character extraction) is performed on 
a fixed sized image. 
The license plate recognition makes it possible to 
read the license number of different vehicles. 
Basically, the following happens: the pixels of the 
image (the digital one) are converted into an ASCII 
format of the license plate. (ASCII is an abbreviation 
which stands for the American Standard Code for 
Information Interchange. It is a scheme which is 
responsible for character-encoding. The ASCII 
consists of 128 characters and it is based on English 
alphabet). 
 
C. Character Extraction 
The camera scans the area where a device is placed. 
For this extraction thresholding is an efficient 
technique. Thresholding creates binary images from 
gray-scale level by making all pixels below some 
threshold to zero and all pixels above that threshold 
to one. It is used to maximize the inter class variance 
between the pixel so that the foreground object can be 
distinguished from the background image. 
D. Character segmentation 
In order to extract the each and every character, the 
starting and ending location of plates and top and 
bottom of the plate is to be determined. 

 E. Character Recognition 
The segmented characters are given as an input to the 
character recognition system and the output is the 
license plate number. The character recognition 
involves a lot of challenges due to the different size 
of the segmented characters, breaks occurring in 
certain characters etc. Template matching method is 
one of the techniques used for optical character 
recognition. It can only recognize the character that 
shows a similarity with the standard template created 
for each character in the database. 
 
After getting the information of the rule-breaker, the 
authority will take action by sending tickets to them 
to collect the  
 
II. METHODOLOGY SUGGESTED 

 
 Detecting the rule breaking vehicle which 

crosses the rays transmitted from IR 
transmitter, while the RED light is ON. 

 The infrared rays reflected back from the 
signal breaking vehicle to the IR receiver. 

 The IR receiver sends the message to the 
microcontroller, so that the microcontroller 
make the camera aware about the signal 
breaking. 

 Microcontroller will send signal to the camera 
for capturing image. 

 Captured image will be stored. 
 The stored image will be scanned using image 

processing algorithm, to obtain the number of 
vehicle’s number plate. 

 The obtained number plate of vehicle is 
searched in the data base of RTO, to identify 
the information of the vehicle’s owner. 

 
III. EXPERIMENTAL RESULTS 
 

 
Fig 3.Snapshot of gray-scale conversion 

 
CONCLUSION 
 
It is observed that when the traffic police is on their 
duty controlling the traffic, people follow the traffic 
rules but when the traffic police is not present then 
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people tend to break the traffic rules and cross the 
signal when RED light is on because of this, the cases 
of accidents increases, the proposed system helps to 
avoid such cases and reduce the accidents. This 
means people will be afraid of this system and follow 
the rules. As people know that there is such a system 
present on the signals they will not break the rules in 
the absence of police and this will reduce the traffic 
police’s work. Also the traffic police needs to travel 
to different signals as well as they need to be present 
at every square all the time but by using this system, 
their efforts and travelling time will be reduced. This 
system helps to collect fines by easily identifying the 
law breakers. 
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