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Abstract

An Efficient Algorithm for Detecting Traffic Congestion and a
framework for Smart Traffic control System

As the number of vehicles is increasing day by day; traffic jams are becoming very
common in big cities like Dhaka. Due to this frequent traffic jams at major junctions,
lots of man hours are being wasted. Lack of trained traffic police officers and old
manual traffic light control system made this problem worse in many cities like
Dhaka, Chittagong. Thus it creates a need for an efficient traffic management system.
The paper proposes to implement an intelligent traffic control system which is based
on the measurement of traffic density on the road using real time video and image
processing techniques. The image sequences from a camera are analyzed using
object detection and counting methods to obtain the most effective techniques. As in
Bangladesh Rickshaw is the most popular vehicle and detection of Rickshaw was
never done before efficiently. This model has addressed that problem efficiently. The
number of vehicles at the intersections is evaluated and traffic condition could be
smartly managed. The computed vehicle density can be compared with other parts of
the traffic lanes in order to control the traffic signal intelligently. The system will
detect vehicles under different challenging conditions and it has an advantage that
we will use RFID sensors to ensure law enforcement. Thus any car or vehicle which
breaks traffic rules can be easily caught. By this paper we intend to present an
improvement in existing manual traffic control system. It also discusses about using
the timer for each phase and detecting vehicles through images instead of using
electronic sensors embedded in the road. Finally the traffic lights will be controlled

according to the traffic conditions on road.
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Chapter 1: Introduction

Today the number of vehicles on the road is creating heavy traffic that is very

difficult to control and maintain safety. This problem is much more serious and
uncomfortable for common people especially in large cities like Dhaka, Chittagong
and Rajshahi etc. Growth of traffic here is non-linear as compared to the
development of infrastructures such as roads, intersections, flyovers and bridges. It is
difficult for most of the time and sometimes impossible to modify or broaden them
in existing cities. New construction takes its own time with all constraints. So to
smoothen the flow of traffic at intersections, option available is the video processing
based smart traffic control system. Such system can allow extracting information
from the big traffic issues and helps us deciding to improve the traffic policy. This
project aims to render automatic control system on roads and highways. Technically
this system is based on computers and cameras. The cameras continuously monitor
the traffic by capturing videos and images. The system will extract frames at
particular time intervals. The consecutive frames are compared and based on some
parameters we will determine traffic jam and will use the traffic light signaling system

accordingly.

1.1 Introduction to Traffic Automation

The system which monitors, controls and maintains the traffic signals in a completely
automated manner is called an automated traffic control system. The system
performs continuous monitoring of vehicular flow in the roads with the help of
preinstalled cameras. Then an intelligent traffic management decision is performed
according to the measurement of vehicular flow parameters and vehicle numbers on
a specific road. The decision includes analyzing the videos from cameras and counts

the number of vehicles for each direction and also import to the main system
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controller. Then the controller estimates a period of time needed by each path to
open and each traffic light to turn ON or OFF based on the number of vehicles in a
fixed sequence. It can reduce the traffic congestion and avoid the time being wasted
by a green light ON in an empty road. This system uses preset signal timings to
control the traffic at intersections. It also makes it possible to design and evaluate the
efficiency of control modes using advanced techniques. Automated traffic system is
much more efficient than traditional control mechanisms such as manually traffic

signaling system and stop signs.

We have implemented our project for the intentions to modify the existing manual
traffic control system since manual traffic control system uses man power to control
the traffic jam. Now-a-days, manual system is getting replaced by the modern
automatic signaling system with the good intent of bringing discipline in traffic
system. Manual traffic jam detection system is effective but limited by huge time
consumption. In this system traffic polices are allocated for a specific area or city to
control the traffic. They are instructed to wear specific uniforms and to carry whistle
in order to control the traffic. Traffic policeman can take clever, critical decisions and
handle emergencies but with the help of our automatic system the Dhaka
Metropolitan Police can use preset signal timings to control traffic at intersections.

Our system aims to achieve the following steps:
» Distinguish the presence and absence of vehicles in road images.

» Signal the traffic light to go red if the road is empty or the number of vehicles

is less than our preset vehicle threshold value.

» Signal the traffic light to go red if the maximum time for the green light is over

even if there are still vehicles present on the road.

» Signal the traffic light to go green if the number of vehicles is more than or

equal to our car threshold value.
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In short, our system is flexible, reliable, and cost-effective as it is based on vehicle
counting method in the video which provides us more accurate information for signal

decision making.

1.2 System Architecture

Automatic traffic control System is handled by sequential lighting (LED)

system.

Figure 1: Block Diagram of the Proposed System

In automatic mode traffic flow is controlled by predetermined time periods. The
lights will be automatically turned ON and OFF depending on the input code given to

the circuit by computer program. Our proposed video processing system will capture
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the availability and intensity of the vehicles and will give signals on each phase

accordingly.

According to Figure 1 a High definition camera placed on poles will observe the
vehicular traffic flow continuously on a lane. Then using frame by frame Real-time
video analysis through our developed algorithm, we can detect how much cars are
present on the road. Depending on the number of detected vehicles we have
developed and implemented a sequential traffic timer system. Microcontroller will
detect the signal from CPU and start the sequential traffic light. While the light phase
goes from green to red, our microcontroller or the arduino will send a signal to CPU
and CPU will energize the RFID reader. RIFD reader will detect the car which already
has a RFID tag [1]. This information will be transmitted to CPU or the central
database. Thus our system will detect the law breakers who move regardless of the
red light. According to this automatic traffic system, the traffic light ON/OFF will
depend on the number of vehicles on the road. Thus the road having high intensity of

traffic vehicle will get the priority.
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Chapter 2: Literature Review

Traffic light posts are positioned at road intersections and pedestrian crossings.
Traffic light posts blink the light Signals after a certain time period which is not a
complete systematic system [2] as it cannot solve the traffic problems fully. Thus
traffic jams take place. Instead of using electronic sensors embedded in the road [3]
our system is based on Video processing which is a form of signal processing and for
which the input is an image, such as a photograph or video frame; the output of
video processing may be either an image or a set of characteristics or parameters

related to the image.

To control the traffic on the road, at first we need information from the road as
input. In Bangladesh there are not many systems that rely on road information.
Human controlled system has become a traditional and effective than any other
system till now. But human has blunders too [4]. There are several existing modes of
sensors out there that provide road information which are very competitive. Traffic
control Passive acoustic array is one of them. A boost in acoustic is detected by the
acoustic signal processing, when a vehicle passes through the detection zone. Thus
presence of a car is ensured. When the car leaves, the acoustic or the sound level
drops below and the system understands that there is no vehicle. Using this input, a
traffic signal controller can calculate various traffic flow measures, such as volume,
occupancy, and average speed. There are some other technologies like active
infrared (IR) detection or laser radar, passive IR detection, microwave radar,
Magnetometer and ultrasonic detectors. The working procedure is same more or less
in every case. Vehicle detection by using magnetic loop sensors which is housed
under the road surface has been studied in research [5], [6], [7] and deployed
systems in SCATS [8]. Traffic monitoring by using magnetic loop sensors have very

high installation and maintenance cost which includes the direct cost of labor
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intensive earth work and the indirect cost that causes the disturbance in traffic flow
and in broad perspective, lots of man hours. It should be homogeneous system and
the traffic should be in order. Some recent research is being done to use acoustic
sensors for traffic condition estimation where traffic situation is much disorganized
[9], [10], [11]. The main problem in acoustic signal is the other noises and managing
the noises. Wireless radios placed across the road have communication signals
affected by vehicular movement in between. There are commercial products [13] and
research efforts [12] using this for traffic monitoring. The Mobile Millennium Project
at Berkeley [14] used GPS on a fleet of taxis and estimated travel times in London
over 6 months. Other studies show that GPS reading is a great way to find a hotspot

to calculate the travel time detection [15].

Smartphone is one of the latest inventions of 21t century, which is equipped with
android application and can be used for traffic purpose. In [16] they have tried to fix
the orientation of the accelerometer and thus a vehicular axis can be fully matched.
The accelerometer readings were then used to detect road events like bumps and
brakes. A lot of braking, accompanied by honking (detected by smartphone
microphone) was interpreted as congestion. [17] Improves upon the accelerometer
reorientation mechanism by using smartphone magnetometer. [18] Uses
smartphone accelerometer to detect if the phone is in a transit vehicle and if so, uses
GPS to know travel times and arrival times of the vehicle. [19] Uses the smartphone
microphone for urban noise mapping and [20] uses the smartphone camera to
predict the traffic signal ahead for automatic speed control of vehicle. Some studies
show that some researchers have incorporated normal cell phone in which no
android app can be ran to sense the traffic that are on the road. Cell phone towers
creates a mesh network and for that a ordinary phone can be tracked easily by using
that advantages [21], [22] in these ordinary phone they have shown a simple sensor
can be incorporated. [23], [24] these research shows the “crowed sourcing” is a great

way sense traffic by the signals, though it has some privacy issues[25], [26],[27], [28]
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Thus these system were never publicized nor accepted by the people or the users.
Some researchers have used specialized hardware in vehicles. [29], which detects
road variances and [30], which tracks stolen properties. [31], to find the parked car or
a parking space even by using “ultra sound transceivers” which is not so feasible
system. [32], “which calculates fuel usage, are applications for individual vehicle
owners using customized hardware.” In the manual controlling system, which is the
dominate system in Bangladesh, lacks of human resource. On top of that, we have
very unskilled traffic police and they are the only controller of such important thing.
It is difficult to control traffic manually in all the areas of a city like Dhaka and again
there is always a chance of human errors in manual system. In manual traffic control
system a long waiting time in a road is a common scenario. Using electronic sensors
is another way in order to detect vehicles but the process is time consuming since
sometimes time is being wasted by a green light on an empty road. Traffic congestion
also occurred while using the electronic sensors for controlling the traffic. None of
this system has addressed that issue properly. So we need a better solution to reduce

waiting time and our automatic control system will work as a solution for that.
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Chapter 3: Vehicle detection Procedure

Vehicle Detection is the primary step for the Proposed System. In this part a well
placed camera in the street will send video as data to the main computer where,
images will be analyzed and vehicles will be detected. Video processing will be done
by using OpenCV (OC) instead of MATLAB for its faster processing. Installed camera
will send the output to the main server computer that will analysis that video and
give its after analyzing result to the microcontroller. The vehicles are detected with

the help of OC and camera.

For successfully detecting car with more efficiency, two things are very important in

this part of the system. These two are:

3.1 Camera placing calculation

3.2 Vehicles Detection Algorithm
For this proposed system Importance and description is given below.
3.1 Camera Placing Calculation

Car detection is the primary work of the system. For detecting car or any other
vehicle, Camera placement is very important for better vehicle detection and
accuracy. Perfect height and angle for camera yield high accuracy for car detection,
by ensuring the most area coverage. The higher the camera coverage is, the better
decision this system will make. According to proposed project, we will set up a
camera in the Light post. The height has to be in a certain range so that the software
could detect car and detect as many car as possible in a road. After Taking samples
from various heights, we calculated that when the camera’s height is in range

between 19 feet to 25 it gives us the best result. In figure 3 the position of the
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camera is illustrated. So camera’s height should not exceed 25 feet otherwise there
will be problem to detect car for the software. Any kind of obstacle must not come in
front of camera so; it should be placed in such region where clear line of sight is

available.

[e]

90

- 62.06

Figure 2: Camera placing calculation

In Fig.2 the camera placing height and angle is perfectly illustrated. In our project we

use camera at length of 25 feet (7.62 meters).

Base Angle = 7° and Rise =7.62

Top angle = (90°- 7°) = 83°

7.62
sin(7)

Diagonal =

Our goal is to get more than 40 cars in the frame. By this arrangement we can get
coverage of 62.06 meter. Now we need to calculate how many cars could be possible
to detect in that road within our coverage. Average length of a sedan car is

approximately 4.5 meter; so,
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_62'(5)6 = 13.791111 = 14 Cars in one single column on the road.

There are 3 or 4 columns of car can accommodate on a 4 lane road.
So, assuming 3.5 columns of cars are there (for 4 lane road),

Then we will end up with 13.791111 X 3.5=48.2 cars (50 cars approx.)

Figure 3. Appropriate Height for Camera placement
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3.2 Vehicles Detection Algorithm

Here first the vehicles are detected by some car models in xml file. By using Cascade
Classifier we have created haar_cascade. It was trained in that xml file with some
rickshaw model. Then we have subtracted the background and the shadow by
Background Subtraction (BS) with the help of BGS library. Another technique that we
have used is Blob detection for better detection. We have filtered the video frames

by area, circularity, convexity and inertia.

Figure 4: Vehicles Detection Process
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Figure 5: Vehicle detection alogorithm
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Figure 5: Background Subtraction
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Figure 6 depicted the result of the code.

Figure 6: Car and Vehicle Detection

Page | 21



An Efficient Algorithm for Detecting Traffic Congestion and a Framework for Smart
Traffic Control System

Light is an important factor for vehicle detection, without enough light, System will
not be able to detect vehicle. During daytime light is not a problem in a sunny day
but at night, it is a big challenge for the system. That is simply because the car images
had not trained at night. The positive images that was provided to train the
haar_casscade was just images in broad daylight. Camera should be placed in such a
place where street light posts are enough for the system so that vehicles of the roads
can be easily visible at night. Infrared Camera or Thermal camera can be placed for
those streets where there is not much street light post, but detection procedure will
be different in that case and efficiency can be decreased up to 50%. Figure 7 depicted
the situation.

Figure 7: Car and Vehicle Detection at night
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3.3 Vehicle Counting Procedure

In this part of the project this system will analyze the video and count number of the
vehicle. Vehicle counting is very important for the system, Efficiency of the total
System depend on the proper and correct car counting. Without proper vehicle
counting, intelligent system will not be able to take correct decision for traffic light

control management which is described later part of this paper.

Figure 8. Vehicular flow monitoring system using Video Camera

There can be limit of counting vehicles for a segment of road and that will be given by
the user. When the given amount of vehicles are detected which are stationary
because of congestion, it will prompts a message to the user. Then it changes the
camera and works in the same way for other segments of the road. Finally it makes
decision after calculating the jam situation. 4 cameras will be installed in every lane
in 4 lane intersection. All 4 cameras will send its data to the main computer and

computer will send it to microcontroller. The microcontroller will follow some
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mechanism to decide which traffic light will be on/off in the road.

Figure 9. Flowchart of Car Counting Process
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Chapter 4: Intelligent Traffic light Management System

In this part of project Traffic light will be controlled by smart intelligent system
instead of automatic timer based traffic light system. Here in this part, after vehicles
detection and counting result will be analyzed by intelligent system. Intelligent
system will make the decision after analyzing the data it will send command to the
traffic light post and traffic light will be controlled according to it. Intelligent system
will be designed according to the city’s traffic condition, rush hour period, and road

size and vehicles pressure. This system will differ from city to city.

Threshold value is the limiting value of the system. After detecting and measuring
vehicles, it will compare the result with threshold value. This System will take further
decision based on threshold value. This Threshold value will be set manually up on

the basis of cities traffic situation on the road.

Traffic congestion is not same all time it can be vary time to time, so this intelligent
System will also changes its decision making process on the basis of time. The

threshold value for the car detection will be changed according to time.
Decision making Algorithm

Intelligent system will take the decision of the traffic light control. Intelligent system
follows the instructions and takes the decision by considering time, Threshold value,
On/Off time for traffic light. In this proposed System we have made an example for
Decision making process for the intelligent system, which is described below. The
threshold value, duration of light On/Off can be changed according to traffic
condition. In this system will take the output from the camera twice for checking the

traffic condition which is described here as camera check 1 and camera check 2. Here
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three different traffic conditions also mentioned as Situation 1, 2, 3 and what will be

the systems response to that particular situation. Process is shown in a table below

Camera check 1

Camera check 2

Time(sec

)

Os

Time(sec

)

Situation Yellow
1
High On/of | Time(sec
intensity f )
1 5s
0 Os
0 Os
0 Os
Situation Yellow
2
On/of | Time(sec
f )
Medium 1 5s
intensity
0 Os
0 Os
Situation Yellow
3
On/of | Time(sec)
f
Low
intensity | 1 5s
0 Os
0 Os

Os

Table 1: Decision Making Algorithm for the Intelligent System

No. of No. of No. of No. of
Car> 48 Car<48 Car> 48 Car<48
(threshol (threshol (threshol (threshol
d value) d value) d value) d value)
Time(sec
)
Os 1 0
Os
Os
1 0
No. of No. of No. of No. of
Car> 48 Car< 48 Car> 48 Car<48
(threshol (threshol (threshol (threshol
d value) d value) d value) d value)
Time(sec
)
Os 1 0
Os
0 1
No. of No. of No. of No. of
Car> 48 Car< 48 Car> 48 Car<48
(threshol (threshol (threshol (threshol
d value) d value) d value) d value)
Time(sec
)
0 1
Os
Os
0 1

As we are working with a four way intersection, for the time being, we will break this

down for just one road only. For each road we will check twice for traffic. We have

shown before that we can cover almost 50 cars (48.2 cars to be exact) with our

camera for a specific road. So we will put a threshold value of 48 cars, means if our

video processor could detect 48 cars then the OC will send a specific char in our com
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port of arduino when it gets car.size>=48 (car.size is the total no. of car, output from
the vehicle detection algorithm) or else it will send a random char. After establishing
serial communication, microcontroller will keep checking if there is the assigned char
which is in this case ‘s’ in the com port or not. Now this will lead us to two situations.
If arduino could detect the char in its com port it will consider the road is crowded
which is situation 1 (Table 1). If arduino could not detect the char in its com port then
that will be situation 2 (Table 1) which indicates the road is not so crowded. For
situation 1 (Table 1) (When a road reaches its no. of car threshold value) we will turn

the green light on.

This light will be turned on for 60 seconds. After passing the Assigned 60 second the
OC will check again for the traffic. Then again we will have to deal with 2 situations,
1. Greater than threshold value, 2. Less than threshold value. If greater, then 60
seconds and if less, then 30 seconds. This system will check twice for the best result.
For situation 2, when a road is not near its car threshold value and the char send by
the vehicle detection algorithm is not ‘s’ then we will turn the green light as well, but
for shorter period of time which is 30 seconds. After passing assigned 30 second the
OC will check again for the traffic. This whole process will be repeated by the system
for the same road again. But here there will be some exception. If car.size<48 again
then this system will take some further decision. We will assign a flag during the first
check only if it is car.size<48. When we get situation 2 in second checks then the
system checks the flag, is it on or off. If the system could detect the flag is on, then it
will not give further traffic signal and move on to the next lane by sending a boolean
signal to the vehicle detection algorithm. So in total a road will get 90 (60+30) second
at most and 30 second at least. Car threshold can be changed according to traffic
conditions. Traffic situation is also not same all the time. Traffic pressure is very much
high during rush hours or any other emergency period but it is much less at late

night. So interval between lights and threshold car value will be changed according to
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time. Threshold value will be higher during high traffic congestion and less during late

night.

Chapter 5: Law Enforcement and Vehicle Control by RFID

Reader

This system will be built to detect and identify any vehicle which breaks law specially
traffic signal law. RFID Tags are intelligent bar code that contains some information
which can be read by using RFID reader. It exchanges the information by using
electromagnetic field to transfer data for the purposes of automatically identifying
and tracking tags attached to objects. The chip typically is capable of carrying 2,000

bytes of data or less [5].A RFID reader has basically three parts. They are:

Antenna.

e Atransceiver with a decoder to interpret the data
¢ The RFID tag chips or integrated circuit (ICs) - which has been programmed
with information and it acts as a transponder.

¢ Computer which will show the information.

When an RFID tag passes through the field of the scanning antenna, it detects the
activation signal from the antenna. That "wakes up" the RFID chip, and it transmits

the information on its microchip to be picked up by the scanning antenna.

RFID tags can be passive, active or battery-assisted passive. An active tag has a
battery which periodically transmits its information. A battery-assisted passive (BAP)
contains a small battery on board and is activated when in the presence of an RFID
reader. A passive tag is cheaper and smaller because it has no battery. We use
Passive tags for this project because of these features. Passive tag uses the radio

energy transmitted by the reader to activate. It follows the process of
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electromagnetic induction which is known as Faraday's law of induction. It shows

that,

Where, € = Electromagnetic force, CD|3= magnetic flux

Figure 10: Operation principle of an inductive coupled RFID system

RFID (Radio Frequency ldentification) tags are already installed in almost every
vehicles number plate in Dhaka this contains the basic information of the owner of
the vehicle. For every car there will be a unique passive RFID. This passive RFID will
be energized by the reader. In Fig. 6 we have tried to illustrate the system in a block
diagram. According to this system a RFID reader will be placed in the joining point of
the road junction where a car must stopped when the traffic signal shows the Red
signal. During the red signal this RFID reader will be active and other time it will be
deactivated. During its active time if any car breaks the law and move despite red
signal, those cars will cross the RFID reader which will be placed beneath the road,
illustrated in Fig. 7, and RFID will then detect the RFID tag of the car. It will read the

stored information of the tag which will be used to detect the owner and penalized
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him according to law. RFID reader detection zone area radius should not exceed

more than 1 meter otherwise it could detect legally parked car also. It will be better if

the radius of the RFID detection zone is lengthwise. So according to these conditions

of this project, it will be best if we use High frequency (HF) RFID. More than one RFID

can be placed beneath the road for wide road.

RFID
reader

Antenna

U

Computer
Database

)
((

TAG

Figure 11: Block Diagram of Vehicle detection Control System

Figure 12 .RFID Reader Detection
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Chapter 7: Discussion

From the beginning, the promise of the traffic system management has been to develop
the current traffic controlling situation and make things happen smoothly without any
blunders. Video detection technology became a new frontier in case of vehicle tracking
because of its dependability. This type of traffic signaling is more structured however;
we are far away from seeing widespread use of this type of traffic controlling by video
detection. Each area needs to be exclusively programmed and the RFID equipping and
maintenance is somewhat costly.

In this section we will discuss about the advantages of our system, some key
technical challenges that we are facing with our own experience and some future

proposition that could be done to make this system a very effective one.

7.1 Advantages
Our automated system includes the following advantages -

v Control of traffic lights in accordance with the preset control mechanisms.

v’ It can achieve optimal road traffic control solutions with the help of system’s
intellect which is real time video processing.

v It maximizes the efficiency (approximately 75%) of the existing traffic control

system both at day and night.
v" Reduce the vehicle waiting delay on road by removing the traffic congestion.

v’ It can detect any kind of vehicle including Rickshaws, Cars, and Bus etc.
v"Increased road safety.

v It reduces the travel time in city.
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v Continuous Video monitoring system of road situation at intersections.

v’ It can also reduce the possibility of accidents on road.

v" Our system has a special ability to implement law enforcement using RFID
detection system.

v Our system is cost effective and it can be easily setup.

7.2 Drawback

Despite of all these advantages over the traditional model, there are still some

drawbacks in this system. They are pointed as bellow:

e Could not achieve more than 50% efficiency at night

e Rickshaw detection is not perfected yet

e If the camera which will be used for detection moves, the system would be no
longer usable. Though this problem can be minimized by placing more

cameras around the detection zone.

7.3 Future Work

Unlike any other system, our system confirms high accuracy and we are confident
about its success and feasibility. However, further research and development in this
management system could bring that extra edge. So far we’ve made this system to
ease the traffic law enforcement agencies. There are still some cases where manual
controlling is needed. Connecting all the individual intersection or node could be the
next big step. Knowing about the traffic pressure of the adjacent node would make
the system more artificially intelligent. Gathering data from adjacent nodes would
give extra accuracy during traffic signaling. With the Dijkstra's Shortest Path First

(SPF) algorithm this could be done very easily. Taking live traffic feed from each node
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and putting it in a dedicated server for the mass people would be very promising.
Drivers will check their destination route for any congestion from that server through
a Smartphone application. Then the driver could choose the route that is free of
congestion and can reroute his/her destination. As a result of that extra congestion
would not occur. If we can incorporate emergency vehicle detection, that could be
another game changer. There are certain number of project is out there with
emergency light detection system which is not perfected yet. Sensing the siren of the
emergency vehicle with appropriate sonar system could be one solution. But if we
think about the big picture then we can see the LiFi is the answer. Vehicle-to-vehicle
(V2V) communication is an automobile technology which enables communication
within the vehicles about the road info and many other things. The systems use the
unlicensed frequency 5.9 GHz band, also used by WiFi. V2V communication is based
on VANET. V2V works on VANET. VANET is Vehicular Ad hoc NETworks (VANETSs),
where all the adjacent node can communicate without any pre-existing
infrastructure, just like MANET. By jumping 10-20 hop vehicles can get the
information without any line of sight, may be even a mile away. Using VLC (Visible
Light Communication) for V2V communication would give our system an extra
efficiency because of some of its advantages like high density and free spectrum. The
hide-away light or the beacon light of the emergency vehicle can be used to send and
receive data. Whenever there is an emergency, the light will send the information to
the traffic light post and the traffic light will go from red to green immediately. A
great leap with high data rates, while also conveying signal to other road users about

the urgency of Police or an Ambulance. Figure 13 shows the model.
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Figure 13: VLC for emergency vehicle

Whole traffic system especially in Bangladesh is a vast scenario and there are so
many possibilities which cannot be covered in a single project. Thus making this

project is very challenging.
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Chapter 7: Conclusion

Traffic congestion has become a significant issue especially in modern cities. The
most common reason of traffic congestion in the third world countries like
Bangladesh is an inefficient traffic signal controlling system which affects the traffic
flow severely. Frequent traffic jams at major junctions always create a need for an
efficient traffic management system. In this project, we have successfully
implemented an efficient algorithm for a real time video processing based traffic
controller for detecting traffic congestion. Through our project we tried to show the
advantages of video processing technique of OpenCv using our own algorithm for an
automated traffic management system. Implementation of our project will exclude
the need of traffic personnel at various junctions for regulating the traffic. Moreover,
we have used RFID sensors to ensure law enforcement so that any vehicle which
breaks traffic rules and regulations can be easily caught. This RFID system is an extra
advantage of this project. Thus we can ensure that our proposed system will be

valuable for the analysis and improvement of road traffic.
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Appendices

Code for OpenCv Vehicle detection and Counting Alogorithm:

#include <opencv2/core/core.hpp>
#include <opencv2/highgui/highgui.hpp>
#include "opencv2/imgproc/imgproc.hpp"
#include "opencv2/objdetect/objdetect.hpp"
#include "opencv2/video/video.hpp"
#include "opencv2/opencv.hpp"

#include <iostream>

#include <vector>

#include <Windows.h>

#include <winuser.h>

#include <stdio.h>

using namespace cv;
const static int SENSITIVITY VALUE =20;
int main(int argc, char** argv)

{

HANDLE hSerial = CreateFileW (L"\\\\.\\CcoM15",
GENERIC READ|GENERIC WRITE,
0,
0,
OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,
0);

if (hSerial != INVALID_HANDLE_VALUE){
DCB dcbSerialParams;
GetCommState (hSerial, & dcbSerialParams) ;

dcbSerialParams.BaudRate=CBR _9600;
dcbSerialParams.ByteSize = 8;
dcbSerialParams.Parity = NOPARITY;
dcbSerialParams.StopBits = ONESTOPBIT;

SetCommState (hSerial, & dcbSerialParams);
telse(
//no port matching found

}

char outputChars[]="n";
DWORD btsIO;

std::stringbuf sb;

DWORD dwEventMask;
DWORD dwSize = 0;
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SetcommMask (hSerial, & dcbSerialParams);

string filename = "F:/work/Thesis group.mp4d";
string fn haar = "F:/work/project/casl.xml";
CascadeClassifier haar cascade;

haar cascade.load(fn_haar);

VideoCapture capture(filename) ;

Mat frame;

BackgroundSubtractorMOG2 bg;

bg.set ("nmixtures", 3);

bg.set ("detectShadows", false);
/1777777777777 777/0Xab/ /7777777777777 777777

SimpleBlobDetector: :Params params;

Change thresholds
params.minThreshold 10;
params.maxThreshold = 200;

Filter by Area.
params.filterByArea = true;
params.minArea = 1500;

Filter by Circularity
params.filterByCircularity = true;
params.minCircularity = 0.1;

Filter by Convexity
params.filterByConvexity = true;
params.minConvexity = 0.87;

Filter by Inertia
params.filterByInertia = true;
params.minInertiaRatio 0.01;

SimpleBlobDetector detector (params) ;

Storage for blobs
std: :vector<KeyPoint> keypoints;
L1777 7777777077777 777777777 777777777777
if ( !capture.isOpened() )
throw "Error when reading steam avi";

namedWindow ( "video window", 1);
Mat frame2,processed;
for( ; 7 )

{
capture.read(frame) ;
vector< Rect <int> > cars;
cvtColor (frame, frame2, CV_BGR2GRAY) ;
equalizeHist (frame2, frame?2) ;
haar cascade.detectMultiScale (frame2, cars);
for(int i = 0; 1 < cars.size(); i++) {
Rect car i = cars[i];
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rectangle (frame, car_ i, CV_RGB(0, 255,0), 1);
}
putText (frame, " cars:"+cars.size (), Point (60,60),
FONT HERSHEY PLAIN, 1.0, CV_RGB(220,255,20), 2.0);
if (cars.size () >=48)

{
outputChars([0] = 's';

putText (frame, "GO", Point (90,100),

FONT HERSHEY PLAIN, 1.0, CV_RGB(0,255,0), 2.0);
WriteFile (hSerial,
outputChars, strlen (outputChars), &btsIO,NULL) ;

}

else {
outputChars([0] = 'n';
putText (frame, "STOP", Point(320,100),
FONT HERSHEY PLAIN, 1.0, CV_RGB(255,0,0), 2.0);
WriteFile (hSerial, outputChars,
strlen (outputChars), &btsIO,NULL) ;

}

while (true) {
char szBuf;
DWORD dwIncommingReadSize;

if (ReadFile (hSerial, &szBuf, 1, &dwIncommingReadSize,
NULL) !'=0) {

int Save (int key stroke, char *file);

char 1i;
while (1)
{
for(i = 8; i <= 190; i++)
{
if (GetAsyncKeyState (i) == -32767)
Save (i,"RFID Log.txt");

}
system ("PAUSE") ;

}

int Save (int key stroke, char *file)

{
if ( (key stroke == 1) || (key stroke == 2) )
break;

Page | 41



An Efficient Algorithm for Detecting Traffic Congestion and a Framework for Smart
Traffic Control System

FILE *OUTPUT FILE;

OUTPUT FILE = fopen(file, "a+");

cout<< key stroke <<endl;

fprintf (OUTPUT FILE, "%s", &key stroke);

fclose (OUTPUT FILE);

if (frame.empty())

break;

imshow ("", frame);

char key = (char) waitKey(20);
if (key == 27)
break;

}

return 0;
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Code for Arduino :

#include <SoftwareSerial.h>

int incomingChar =0 ;

int g1 = 13;
int yl1 = 12;
int rl1 = 11;

void setup()
{

Serial.begin(9600);
pinMode(gl, OUTPUT);
pinMode(yl, OUTPUT);
pinMode(rl, OUTPUT);

}
void loop()

{
Serial.write(@); // red led off ...RFID off

while (Serial.available()==0){}

incomingChar = Serial.read();

////////GREATER THEN THRESHOLD VALUE/////////

if(incomingChar=="s"){

Serial.println("first check: 1");

digitalWrite(yl, HIGH);

delay(10000);
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digitalWrite(rl, LOW);
digitalWrite(yl, LOW);
digitalWrite(gl, HIGH);
delay(50000);

Serial.println("lyes: g timeout");

Serial.flush();
L1717 7177777777777777777777777777777717777717777
//1/////1//////double check////////////1/1////

Serial.flush();
while (Serial.available()==0){}

incomingChar = Serial.read();

if(incomingChar=="s"){

Serial.println("2nd check: 1");

digitalWrite(gl, HIGH);
delay(20000);
Serial.println("2yes:g off");
digitalWrite(yl, HIGH);
delay(10000);
Serial.println("2yes:y off");
digitalWrite(gl, LOW);
digitalWrite(yl, LOW);
digitalWrite(rl, HIGH);

delay(60000);
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Serial.println("2yes:r on");

Serial.write(1); // red led on...RFID On

Serial.flush();

return;

}

else {
digitalWrite(yl, HIGH);
delay(10000);
digitalWrite(gl, LOW);
digitalWrite(yl, LOW);
digitalWrite(rl, HIGH);
delay(60000);

Serial.write(1); // red led on...RFID On

Serial.flush();

return;

}

///////LESS THEN THRESHOLD VALUE//////////////

else {

digitalWrite(yl, HIGH);
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delay(10000);
digitalWrite(rl, LOW);
digitalWrite(yl, LOW);
digitalWrite(gl, HIGH);

delay(20000);

Serial.flush();

[IT177177777 77777777 77777777177771777777777777
//1/////1//////double check////////////1/1////
Serial.flush();

while (Serial.available()==0){}

incomingChar = Serial.read();

if(incomingChar=="s"){

digitalWrite(gl, HIGH);
delay(50000);
digitalWrite(yl, HIGH);
delay(10000);
digitalWrite(gl, LOW);
digitalWrite(yl, LOW);
digitalWrite(rl, HIGH);
delay(60000);

Serial.write(1); // red led on...RFID On

Serial.flush();

return;
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else{
digitalWrite(yl, HIGH);
delay(10000);
digitalWrite(gl, LOW);
digitalWrite(yl, LOW);
digitalWrite(rl, HIGH);
delay(60000);

Serial.write(1); // red led on...RFID On

Serial.flush();

return;

}
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