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ABSTRACT
As problem of urban traffic congestion spreads, there is a pressing need for the
introduction of advanced technology and equipment to improve the state of the art of traffic
control. Traffic problems nowadays are increasing because of the growing number of vehicles
and the limited resource provided by current infrastructures. The simplest way of controlling a
traffic light uses timer for each phase. Another way is to use electronic sensors in order to detect
vehicles and produce signal that cycles. We propose a system for controlling the traffic light by
image processing. The system will detect vehicles through images instead of using electronic
sensors embedded in the pavement. A camera will be installed within certain distances from the
traffic light it will capture the image sequences .Setting image of an empty road as reference
image, the captured images are sequentially matched using image matching. Whenever an
ambulance enters into the range of sensors then it captures image and compare with the reference
image. If it matches with reference image then signal will be altered and cleared, so as give a
clear way to pass the Ambulance. It helps to save the lives of human being by providing clear
way in traffic.
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Chapter 1
INTRODUCTION
Automatic traffic monitoring and surveillance are important for road usage
and management. Traffic parameter estimation has been an active research area for the
development of Intelligent Transportation Systems (ITS). For ITS applications trafficinformation needs to be collected and distributed. Various sensors have been employed to
estimate traffic parameters for updating traffic information. Magnetic loop detectors have
been the most used technologies but their installation and maintenance are inconvenient and
might became incompatible with future ITS infrastructure.
It is well recognized that vision-based camera system are more versatile for
traffic parameter estimation .In addition to quantitative description of road congestion, image
measurement can provide quantitative description of traffic flow. In the present work the
designed status including speeds, vehicle counts and quantitative traffic parameter can give
us complete traffic flow information, which fulfills the requirement of traffic management
theory. Image tracking of moving vehicles can give system aims to achieve the following.


Distinguish the presence and absence of vehicle in road images.



Signal the traffic light to go red if the road is empty.



Signal the traffic light to go green in case of presence of traffic on the road and the
duration of green light is adjusted according to the traffic density.

1.1EXISTING SYSTEM
As a problem of urban traffic congestion spreads, there is a pressing need for the
introduction of advanced technology and equipment to improve the state of the art of traffic
control. Traffic problems now days are increasing because of the growing number of vehicles
and the limited resources provided by current infrastructures. The simplest way of controlling
a traffic light uses timer for each phase. Another way is to use electronic sensor in order to
detect vehicles, and produce signal that cycles. We propose a system for controlling the
traffic light by image processing. [2]
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Figure 1.1: City traffic halts ambulances

1.2 PROPOSED SYSTEM

Figure 1.2: Cleared path for ambulance
The system will detect vehicle through images instead of using electronic
sensors embedded in the pavement. A camera will be installed within certain distances from
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the traffic light it will capture the image sequences. Setting image of an empty road as
reference image, the captured images are sequentially matched using image matching.
Whenever an ambulance enters into the range of sensors then it captures the image and
compare with the reference image. If it matches with reference image then the signal will be
controlled and cleared, so as to give a clear way to pass the ambulance. It helps to save the
lives of human being by providing clear way to traffic.[1]

1.3 PROBLEM STATEMENT
Automatic traffic monitoring and surveillance are important for road usage
and management. Traffic parameter estimation has been an active research area for the
development of Intelligent Transportation Systems (ITS). Various sensors have been
employed to estimate traffic parameters for updating traffic information.
It is well recognized that vision-based camera system are more versatile for
traffic parameter estimation. In addition to quantitative description of road congestion, image
measurement can provide quantitative description of traffic flow.

1.4 OBJECTIVE OF THE PROJECT
To provide clear way to the ambulance whenever it enters into the range of camera
and to control the signals by measuring the density of traffic thereby avoiding the wastage of
time and saving the lives of human being.
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Chapter 2
LITERATURE SURVEY
Literature survey is a prerequisite for any project and it helps developing new concepts
for implementing of the project. To carry out the project work in a phased manner it is
necessary to conduct literature survey. A project requires a good insight about the basic
concepts and understanding to nourish these requirements references have been made to
many textbooks.
Ayush Kr.Mittal and Deepika Bhandari proposed,” A novel approach to implement
Green Wave System and detection of stolen vehicles in February 2013”. During rush hours,
emergency vehicles like Ambulances, Police cars and Fire Brigade trucks get stuck in jams.
Due to this, these emergency vehicles are not able to reach their destinations in time,
resulting into a loss of human lives. We have developed a system which is used to provide
clearance to any emergency vehicle by turning all the red lights to green on the path of the
emergency vehicle, hence providing a complete green wave to the desired vehicle. A 'green
wave' is the synchronization of the green phase of traffic signals. With a 'green wave' setup, a
vehicle passing through a green signal will continue to receive green signals as it travels
down the road. Around the world, green waves are used to great effect. Often criminal or
terrorist vehicles have to be identified. In addition to the green wave path, the system will
track a stolen vehicle when it passes through a traffic light. In contrast to any traditional
vehicle tracking system, in which the Global Positioning System (GPS) module requires
battery power, our tracking system, installed inside the vehicle, does not require any power.
The information regarding the vehicle has to be updated in the system database. So, it is an
autonomous 2-tier system which will help in the identification of emergency vehicles or any
other desired vehicle. It is a novel system which can be used to implement the concept of the
green wave. [2]
Suresh Sharma, A.Pithora, G.Guptha, M.Goel, and M.Sinha published, “A RFID
System in April 2013”. Traffic congestion is a major problem in cities of developing
Countries like India. Growth in urban population and the middle-class segment consume
vehicles to the rising number of vehicles in the cities. Congestion on roads eventually results
in slow moving traffic, which increases the time of travel, thus be notable as one of the major
issues in metropolitan cities. Emergency vehicles like ambulance and fire trucks need to
reach their destinations at the earliest. If they spend a lot of time in traffic jams, valued lives
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of many people may be in danger. Here the image sequences from a camera are analyzed
using various edge detection and object counting methods to obtain the most efficient
technique. Then, the number of vehicles at the intersection is evaluated and traffic is
efficiently managed. The traffic signal indication continuously glows to green as long as the
emergency vehicle is waiting at the traffic lane. After the vehicle crossed the junction,
automatically the traffic signals follow the previous pattern generation of traffic signals. This
can be implemented in LABVIEW. [3]
Geetha.E, V.Viswanadha, Kavitha.G proposed,”An Intelligent Auto Traffic Signal
Control system in July 2014”. Traffic congestion is one of the major issues to be considered.
Generally Vehicular traffic intersects at the junctions of the road and is controlled by the
traffic signals. Traffic signals need a good coordination and control to ensure the smooth and
safe flow of the vehicular traffic. During the rush hours, the traffic on the roads is at its peak.
Also, there is a possibility for the emergency vehicles to stick in the traffic jam. Therefore;
there is a need for the dynamic control of the traffic during rush hours. Hence, I propose a
smart traffic signal controller. The proposed system tries to minimize the possibilities of
traffic jams, caused by the traffic lights, to some extent by clearing the road with higher
density of vehicles and also provides the clearance for the emergency vehicle if any. The
system is based on the PIC 16F877A micro controller, IR sensors and Radio Frequency
Identification (RFID) technology. The code for this project is compiled in high tech C
compiler and the simulated with Proteus software. [4]
Vismay Pandit, Jinesh Doshi, Dhruv Mehta, Ashay Mhatre and Abhilash
Janardhan

proposed, “Smart Traffic Control System using Image Processing in January–

February 2014”. As the problem of urban traffic congestion spreads, there is a pressing need
for the introduction of advanced technology and equipment to improve the state of-the-art of
traffic control. Traffic problems nowadays are increasing because of the growing number of
vehicles and the limited resources provided by current infrastructures. The simplest way for
controlling a traffic light uses timer for each phase. Another way is to use electronic sensors
in order to detect vehicles, and produce signal that cycles. We propose a system for
controlling the traffic light by image processing. The system will detect vehicles through
images instead of using electronic sensors embedded in the pavement. A camera will be
installed alongside the traffic light. It will capture image sequences. Setting image of an
empty road as reference image, the captured images are sequentially matched using image
matching. For this purpose edge detection has been carried out using Prewitt edge detection
operator and according to percentage of matching traffic light durations can be controlled. [1]
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N.Ahmed Surobhi and Abbas Jamalipour proposed, “M2M-Based Service
Coverage for Mobile Users in Post-Emergency Environments in September 2014”. In an
infrastructure-based wireless network, including mobile users and vehicles, many crucial and
important services is provisioned by a centralized server. However, due to damaged
infrastructure and increased mobility caused by an emergency, maintaining continuous
service coverage in such a network can be challenging. Although several prediction-based
replication methods have been proposed to achieve service coverage through replication of
the central server, they are unable to accurately predict future topological changes and thus
maintain service coverage in a post-emergency network. These topological changes are, in
fact, directly related to user mobility. Nevertheless, existing mobility models are unable to
realistically represent post-emergency user movements. Consequently, at first, this paper
proposes a realistic mobility model that includes users’ post-emergency complex behavioral
changes. Subsequently, this paper proposes a machine-machine (M2M) networking-based
service coverage framework for post-emergency environments. The proposed framework
performs not only accurate prediction of the proposed user mobility but also optimal
replication, utilizing these predictions, of the central server to achieve continuous service
coverage. In addition, the framework requires no supervision and fewer resources to perform
these functions due to use of the M2M networking. [5]
M.S.kanikar, S.Prabhu, Rahul Chauhan, Akhileshbhat proposed,” Swarm
Intelligence for Traffic Routing in April 2015”. Swarm Technology is basically a system
which works on real time conditions and the members in the group interact with each other in
a decentralized manner to achieve a particular objective via self -organization. Natural
examples are ant colonies, schooling of fishes, etc. Swarm intelligence is a field of artificial
intelligence. Artificial Intelligence of machine or software is that which studies and develops
intelligent machine and software to make day to day life of humans much easier. Swarm
behavior is a collective behavior exhibited by similar types of species which all together
perform a particular task. Till date swarm technology is been used only for robot -to-robot
implementation. We are using swarm technology in which it uses Nano bots to do a specific
dedicated task. Basically this concept works on hierarchy of three stages in the manner
Coordinator (mahaguru), Router (guru) and End device (bhakt) which work in a coordinated
manner and can take their own decisions. Now in our project we are implementing this
swarm technology for the purpose of traffic control by signal-to-signal control. Currently the
systems that are implemented are based on fixed timers or fixed length signals leading to
traffic jam. The fixed length timers can be used in smaller areas of low traffic, but for larger
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area or dense traffic junctions can lead to congestion. Our aim is to reduce this problem by
implementing the variable timers. Depending upon the density of traffic, the adaptive timers
will be set by using various algorithms. We are developing a scalable and distributed
algorithm which can easily adapt the traffic signal plans. This project will also develop a
realistic traffic signal development plans. Also safety will be given top priority in our system.
[6]
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Chapter 3:
REQUIEMENT SPECIFICATION
Software Requirements Specification(SRS) is a description of a software system to be
developed, laying out functional and non-functional requirements, and may include a set of
use cases that describe interactions the users will have with the software.

3.1 SYSTEM REQUIREMENTS
Whenever you purchase software or hardware for your computer, you should first
make sure your computer supports the system requirements. These are the necessary
specifications your computer must have in order to use the software or hardware.
3.1.1 FUNCTIONAL REQUIREMENTS
Functional requirements are those that refer to functionality of the system. That is
what services it will provide to the users.


It provides the clear way for the ambulance to save the valued lives of people.



Measurement of traffic density control.



Easy flow of traffic.



Greater efficiency of the system.

3.1.2 NON –FUNCTIONAL REQUIREMENTS
Non functional requirements are those that refer to the non –functionality of the
system. That tells about how the system is benefit for the user.
The different non –functional requirements are listed below:
 Performance Requirements
The system is expected to have reasonable short time response. As the camera is
continuously recording the video in traffic signal, once the ambulance is detected in fraction
of second the way will be cleared immediately.
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 Reliability
The system should be 99% reliable. Since it may need some maintenance or
preparation for the some particular day, the system does not need to be reliable every time.
So, 80% reliability is enough.
 Efficiency
By changing the color of single it will clear the way to the ambulance and saves lives.
 Availability
Camera, database, and neural network class classifier are always available any time.
 Maintainability
The system should be optimized for supportability, or ease of maintenance as far as
possible.

3.2 HARDWARE REQUIREMENTS


Processor

: Pentium IV



Ram

: 512MB

3.3 SOFTWARE REQUIREMENTS


Operating System

: Windows 7 and Above



Software Module

: Open CV Image Processing.



Interfacing

: The interfacing between the hardware



Computer

: A general purpose PC as a central processing unit for

various tasks

Dept of CSE

SKSVMACET, Laxmeshwar

Page 9

Innovation to Save Lives and Traffic Controlling using Image Processing

2016-17

Chapter 4
DESIGN
Design is the key phase of any project. It is the first step in moving from the
problem domain. The input to the design phase is the specifications of the system to design.
Before the implementation of package, this has to be carried out thoroughly to illuminate any
bug, which may be present. The project has to be submitted for system design. The output of
the top level designs such as architectural design, or the system design for software system to
be built. A design should be very clear, verifiable, complete, efficient, and simple.

4.1 SYSTEM DESIGN
Here the focus is on deciding which modules are needed for the system, the
specifications of these modules low and how the module should be interconnected. It includes
the following types of design.
 Database Design: It describes structure that resides within the system.
 Architecture Design: It uses information flow characteristics and maps them into the
program structure. Transformations mapping method is applied to exhibit distinct
boundaries between incoming.

In the current scenario, all the information and activities relies either on
paperwork or on in broke, distributed and automation such as use of Microsoft word. The
problem that arises in such a scenario is that the process is too cumber some and demanding
as well.

4.2 ARCHITECTURAL DESIGN
The Architecture Diagram depicts the overall structure of the software application or
model that is to be created or already created architectural diagram. It uses information flow
characteristics and maps them into the program structure.
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Learning phase

Feature
Extraction

Segmentation

Image samples

Knowledge
base

Segmentation

Test Images

Feature Extraction
Results

Testing phase
Figure 4.1: Abstract High-level Architectural Diagram

It involves two phases learning phase and testing phase .In learning phase after
performing segmentation, features extracted from all the vehicle images along with expected
output is presented to the neural network. In testing, the ambulance model (toys) samples
from untrained set of samples are used to test the developed ANN model for recognition.
From the test images the features are extracted and given to ANN and the corresponding
output is checked.

4.3 SYSTEM MODULE
A coherent set of tools that is designed to support related software process activities
such as analysis and design workbenches support system modeling during both requirements
engineering and system design.
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4.3.1 DATAFLOW DIAGRAM
A data flow diagram (DFD) is a significant modeling technique for analyzing and
constructing information processes. Data-flow diagram (DFD) is a graphical representation of
the “flow” of data through an information system. DTDs can also be used for the
visualization of data processing (structured design). On a DTD, data item flow from an
external data source or an internal data store to an internal data store or an external data sink,
via an internal process.
A DTD provides no information about the timing or ordering of processes, or about whether
processes will operate in sequence or in parallel. It is therefore quite different from a
flowchart.

Data-flow diagrams provide the end user with a physical idea of where the data
they input ultimately has an effect upon the structure of the whole system from order to
dispatch to report. How any system is developed can be determined through a data-flow
diagram. With a data-flow diagram, users are able to visualize how the system will operate,
what the system will accomplish, and how the system will be implemented. A designer
usually draws a context-level DTD showing the relationship between the entities inside and
outside of a system as one single step. This basic DTD can be then disintegrated to a lower
level diagram demonstrating smaller steps exhibiting details of the system that is being
modeled.
Flow chart 4.2 indicates brief description about modules. In our project we are having
three modules. The first module the will be recording vehicles, the frames will be taken from
that records and the same is fed to the PC. After taking frames as input, the image is
segmented into many parts then feature extraction is done in which color, texture, shape, size
will be analyzed. Then the image is compared with stored images then the signals are passed
to microcontroller unit (MCU). Then the detection of the vehicle is done. If vehicle detected
is Ambulance then MCU transfers the signals to the traffic controller room then the signal is
toggled accordingly. If the vehicle detected is not a Ambulance then traffic density is
estimated and signal is prioritized accordingly by the MCU and the signal is toggled.
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Module 1
Start

PC
(Image
Processing)

Camera

Data of Ambulance
And Density

NO

Ambulance?

YES
Module 2
Ambulance
detected

Density

Priorities the
Lanes accordance
to the density
(Count of vehicles)

MCU

Module3
Toggle the
traffic
Signals

End

Figure 4.2: Flow Chart Diagram
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4.4 MODULE DECOMPOSITION
The effectiveness of a modularization is dependent upon the criteria used in dividing
the system into modules. . Prevailing design modeling techniques are not designed to
generally model decisions made throughout software lifecycle, nor to support automatic
modularity analysis. We have developed an analyzable design representation called an
augmented constraint network (ACN), and an algorithm to decompose a big ACN model into
smaller sub ACNs. To evaluate the effectiveness of the decomposition algorithm in terms of
enabling parallel implementation and the feasibility of modeling and analyzing software
decisions made in practice using our framework, we apply our techniques to an online student
society financial management project. Among other results, the experiment shows that our
framework is general enough to uniformly model decisions made within different project
stages, such as requirement analysis and architecture design each sub-ACN, automatically
decomposed using our prototype tool, Simon, corresponds to an independent responsibility
assignment that can be implemented in parallel and our approach supports automatic
traceability and change impact analysis.
4.4.1 MODULE 1: DETECTION
The first module the will be recording vehicles, the frames will be taken from that
records and the same is fed to the PC.

Camera

Start

PC
(Image
Processing)

Figure 4.3: Detection of ambulance
4.4.2 MODULE 2: SEGMENTATION
After taking frames as input, the image is segmented into many parts then feature
extraction is done in which color, texture, shape, size will be analyzed. Then the image is
compared with stored images then the signals are passed to microcontroller unit (MCU). Then
the detection of the vehicle is done.
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Data of Ambulance
And Density

NO

YES
Ambulance?

Ambulance
detected

Density

Priorities the
Lane’s accordance
to the density
(Count of vehicles)

Figure 4.4: Segmentation of frames
Algorithm 1: Segmentation algorithm
a=VideoReader('vani.mp4');
for img = 1:a.NumberOfFrames;
filename=strcat('frame',num2str(img),'.jpg');
b=read(a, img);
imwrite(b,filename);
end
4.4.3 MODULE 3: TRACKING AND CONTROLLING
If vehicle detected is Ambulance then MCU transfers the signals to the traffic controller
room then the signal is toggled accordingly. If the vehicle detected is not a Ambulance then
traffic density is estimated and signal is prioritized accordingly by the MCU and the signal is
toggled.
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MCU

Toggle the
traffic
Signals

End

Figure 4.5: Tracking and controlling
Algorithm 2: Tracking algorithm
1: Input: Video framesy1 …. . yT
2: Output: Target states x1 …. . xT
3: for t=1 to T do
4: if t=1 then
5: Transfer prior for animal representation.
6: Initialize the classifier with parameter set w1
7: else
8: Transfer prior for animal representation.
9: Estimate xt from t-th frame.
10: Store target observation corresponding to zt.
11: if the number of target observations is equal to some predefined threshold then
12: Collect a number of negative samples in the current frame.
13: Use the target observations (positive samples) and negative samples to update wt.
14: Clear the target observation set.
15: else
16: wt = wt-1
17: end if
18: end if
19: end for
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Chapter 5
IMPLIMENTAION
In an Information Technology(IT) context, software or hardware implementation
encompasses all the post-sale processes involves in something operating properly in its
environment, including analyzing requirements, installation, configuration, customization,
running, testing, system integrations, user training.[4]

5.1 OPEN CV
Open CV is an open source C++ library for image processing and computer vision
originally developed by Intel and now supported by Willow Garage. It is free for both
commercial and non-commercial use. Therefore it is not mandatory for your Open CV
communication to open for free it is a library of many inbuilt functions mainly aimed at real
time image processing. Now it has several hundreds of image processing and computer vision
algorithms which make developing advanced computer vision applications easy and efficient
if you are having any troubles with installing Open CV or configure your Visual Studio IDE
for Open CV, please refer to Installing and Configuring with Visual Studio.
Key Features


Optimized for real time image processing & computer vision applications



Primary interface of Open CV is in C++



There are also C, Python and JAVA full interfaces



Open CV applications run on Windows, Android, Linux, Mac and iOS



Optimized for Intel processors

5.1.1 OPENCV MODULES
Open CV has a modular structure. The main modules of Open CV are listed below. I have
provided some links which are pointing to some example lessons under each module.

 Core
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This is the basic module of Open CV. It includes basic data structures (e.g.- Mat data
structure) and basic image processing functions. This module is also extensively used by
other modules like highgui, etc.

 Highgui
This module provides simple user interface capabilities, several image and video codecs,
image and video capturing capabilities, manipulating image windows, handling track
bars and mouse events and etc. If you want more advanced UI capabilities,

 Imgproc
This module includes basic image processing algorithms including image filtering, image
transformations, color space conversions and etc.

 Video
This is a video analysis module which includes object tracking algorithms, background
subtraction algorithms and etc.

 Objdetect
This includes object detection and recognition algorithms for standard objects. Open CV is
now extensively used for developing advanced image processing and computer vision
applications. It has been a tool for students, engineers and researchers in every nook and
corner of the world.

5.1.2 HISTORY
Officially launched in 1999, the OpenCV project was initially an Intel Research initiative
to advance CPU-intensive applications, part of a series of projects including real-time ray
tracing and 3D display walls. The main contributors to the project included a number of
optimization experts in Intel Russia, as well as Intel’s Performance Library Team. In the early
days of OpenCV, the goals of the project were described as:


Advance vision research by providing not only open but also optimized code for basic
vision infrastructure. No more reinventing the wheel.



Disseminate vision knowledge by providing a common infrastructure that developers
could build on, so that code would be more readily readable and transferable.



Advance vision-based commercial applications by making portable, performanceoptimized code available for free with a license that did not require to be open or free
themselves.
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The first alpha version of OpenCV was released to the public at the IEEE Conference on
Computer Vision and Pattern Recognition in 2000, and five betas were released between
2001 and 2005. The first 1.0 version was released in 2006. In mid-2008, OpenCV obtained
corporate support from Willow Garage, and is now again under active development. A
version 1.1 "pre-release" was released in October 2008. The second major release of the
OpenCV was on October 2009. OpenCV 2 includes major changes to the C++ interface,
aiming at easier, more type-safe patterns, new functions.
And better implementations for existing ones in terms of performance (especially on
multi-core systems). Official releases now occur every six months and development is now
done by an independent Russian team supported by commercial corporations. In August
2012, support for OpenCV was taken over by a non-profit foundation OpenCV.org, which
maintains a developer and user site.

5.1.3 APPLICATIONS OF OPENCV


2D and 3D feature toolkits



Egomotion estimation



Facial recognition system



Gesture recognition



Human–computer interaction (HCI)



Mobile robotics



Motion understanding



Object identification



Segmentation and recognition



Stereo sis stereo vision: depth perception from 2 cameras



Structure from motion (SFM)



Motion tracking



Augmented reality

To support some of the above areas, OpenCV includes a statistical machine learning library
that contains:


Boosting



Decision tree learning



Gradient boosting trees



Expectation-maximization algorithm



k-nearest neighbor algorithm
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Artificial neural networks



Random forest



Support vector machine (SVM)
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Programming language
OpenCV is written in C++ and its primary interface is in C++, but it still retains a less
comprehensive though extensive older C interface. There are bindings in Python, Java and
MATLAB/OCTAVE. The API for these interfaces can be found in the online documentation
Wrappers in other languages such as C#,Perl,Ch,and Ruby have been developed to encourage
adoption by a wider audience.
All of the new developments and algorithms in OpenCV are now developed in the C++
interface.
Hardware Acceleration
If the library finds Intel's Integrated Performance Primitives on the system, it will use
these proprietary optimized routines to accelerate itself. A CUDA-based GPU interface has
been in progress since September 2010. An OpenCL-based GPU interface has been in
progress since October 2012.documentation for version 2.4.9.0 can be found at
docs.opencv.org.
OS support
OpenCV runs on a variety of platforms. Desktop Windows, Linux, OS X, FreeBSD,
NetBSD OpenBSD, Mobile, Android, iOSMaemo, BlackBerry 10.The user can get official
releases from Source Forge or take the latest sources from GitHub. OpenCV uses CMake.

5.2 CODE FOR DETECTION OF THE AMBULANCE
from __future__ import print_function
import cv2
import analysis
import tracking
import bgs.pbas as pbas
if __name__ == '__main__':
# noinspection PyArgumentList
cap = cv2.VideoCapture('dataset/video.avi')
if not cap.isOpened():
print('Cannot open video!')
exit(1)
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# noinspection PyUnresolvedReferences
segmenter = pbas.PixelBasedAdaptiveSegmenter()
# noinspection PyUnresolvedReferences
counter = analysis.VehicleCouting()
# noinspection PyUnresolvedReferences
tracker = tracking.BlobTracking()
while (True):
ret, frame = cap.read()
if not ret:
break
img_mask = segmenter.process(frame)
if img_mask is not None:
img_blob = tracker.process(frame, img_mask)
counter.setInput(img_blob)
counter.setTracks(tracker.getTracks())
counter.process()
cv2.imshow('input', frame)
if cv2.waitKey(1) & 0xFF == ord('q'):
break
cap.release()
cv2.destroyAllWindows()
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CHAPTER 6
TESTING AND RESULTS
System should not be tested as a single, monolithic unit. The testing process should therefore
proceed in stage where testing is carried out incrementally in conjunction with system
implementation. Errors in program components may come to light at a later stage of the testing
process. The process is therefore an iterative one with information being fed back from later
stage to earlier part of the process.[5]

6.1 TYPES OF TESTS
The various stages that were used in testing this software were as follows:
1. Unit testing
2. Integration testing
3. System testing


Validation testing



Black Box testing



White Box testing

4. Acceptance testing

Unit testing

Module
testing

Subsystem
testing

System testing

Acceptance
testing

Figure 6.1: Types of testing
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6.2 UNIT TESTING
Individual components are to ensure that they operate correctly. Each component is
tested independently, without other system components. This system was tested with the set of
proper test data for each module and the results were checked with the expected output. Unit
testing focuses on verification effort on the smallest unit of the software design module. This is
also known as MODULE TESTING. This testing is carried out during phases, each module is
found to be working satisfactory as regards to the expected output from the module.
The positioning of camera will plays the major role here, the camera will placed in three
different ways such as at left side and right side of the pave ways and at the centre in columns.
The camera will capture the images of the ambulance and the same will be stored in the
microcontroller.

6.3 INTEGRATION TESTING
Integration testing is another aspect of testing that is generally done in order to uncover
errors associated with flow of data across interfaces. The tested modules are grouped together
and tested in small segments, which makes it easier to isolate and correct errors. This approach
is continued unit we have integrated all modules to form the system as a whole.
The camera is going to capture the video continuously, the video is divided into number
of frames and stored in micro controller and micro controller is going to compare stored image
with the ambulance.

6.4 SYSTEM TESTING
System testing is actually a series of different tests whose primary purpose is to
fully exercise the computer-based system. The following are the system tests that were carried
out for the system.
Validation testing:
The validation testing can be defined in many ways, but a simple definition that,
validation succeeds when the software functions in a manner that can be reasonably
expected by the end user.
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Black Box testing:
Black Box testing is done to find the followings.
 Incorrect or missing functions.
 Interface errors.
 Error in external database access.
 Performance error.
 Initialization and termination error.



White Box testing:
This allows the tester to
 Check whatever all independent paths within a module have been exercised at
least once.
 Exercise all logical decisions on their and false sides.
 Execute all loops and their boundaries and within their bounds.
 Exercise the internal data structure to ensure their validity.
 Ensure whether all the possible validity checks and validity lookups have been
provided to validate data entry.

6.5 ACCEPTANCE TESTING
Acceptance testing is a test conducted to determine if the requirements if the
specification or contract are met. It may involve physical or performance test. Software
developers often distinguish acceptance testing by the system provider from acceptance testing
by the customer prior accepting transfer of ownership. In case of software, acceptance testing is
performed by the customer is known as User Acceptance Testing (UAT), end user testing, site
testing (Acceptance) or field testing (Acceptance).
In Acceptance testing the microcontroller is going to compare, if compared image is ambulance
then the signal is toggled else density is calculated and traffic is controlled.

6.6 ERROR HANDLING
An exception is any error condition or unexpected behavior encountered by executing
programs. Exception can be raised because of fault in the code or in code called, operating
system resources not being available, unexpected conditions and common language run time
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encounters and so on. Your application can recover from some of these conditions, but not
other. While you cannot recover from most run time exceptions.

6.7

RESULTS



Traffic congestion can be solved.



Emergency vehicles can reach the destination earliest.



Traffic density is continuously monitor by video processing and converted into frames.



The frames are analyzed by various techniques of image processing they are segmented
for distinguish between ambulance and other vehicles.



Traffic signals continuously glow to green as long as emergency vehicle is passed
through the traffic and it is allowed to reach its destination.

Figure 6.2: Model of Traffic Management System
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CONCLUSION
By this project the problem of traffic can be easily sorted out: the timing of each signal
can be automatically adjusted according to density of traffic which is real time operation. It will
also clear the path for the ambulance, fire brigade in emergency cases and also it will help to
public in taking decisions for reaching their destination in time using auto-routing method. It
shows that it can reduce the traffic congestion and avoids the time being wasted by a green
light on an empty road. It is also more consistent in detecting vehicle presence because it uses
actual traffic images. It visualizes the reality so it functions much better than those systems that
rely on the detection of the vehicles metal content. Overall, the system is good but it still needs
improvement to achieve a hundred percent accuracy.
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