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ABSTRACTION

Handling the crowd in any event, shopping mall, school functions and in any get to
gather party is a big problem. The event management has to suffer with many problems if
the crowd exceeds the given limitation. The Crowd if exceeded from the given limit then
the management has to face the shortage of the food and the air conational and many
other thing like sitting arrangement etc. The same thing apply in public park because the
people like to went park with their family for relaxation and feel the some new
environment but if the park are extra crowded then its spoil the enjoyment. This lead the
suffocation problem and it in riding park the people have to wait too long in a queue for
their turn and the rides controller overloading the rides to overcome this situation but this
overloading may increase the accident ratio in rides due to overweight and overload the

rides.

Now we see that everyone use the cameras for the security and checking but everyone
have to counts the presents of people manually. So we thought why not we make our
camera as much intelligent that they perform automatically people counting while the
recording them. So for this purpose we start to make our project to helping the parks,

gvents etc. managements.

Our project is a desktop base application which can be controlled easily. the layout of our
project is start with simple form the user select the scenario and after selecting the desire
scenario the form redirect to that scenario form. The 2" step is the camera configuration
or video uploading which you are using for the project. Now the system detect the
recorded video that if the video has at least 2 frame than it run if it does not contain at
least 2 frame then its terminated it. Now after this process we take 2 frames and save each
frame in a each variable. Now we will create a 3 channel image to convert it into a gray
scale image using the edge detection algorithm. After converting it into the binary image
we apply the blob algorithm on it. The algorithms detect the people and extract the
features with the area of person and return it. We get the people detected in our video.
Now for counting we use a loop that how many times the blob algorithm detects the

people it increases the count.
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1. Introduction to the problem.

Now’s a day’s crowd management is the complex problem in shopping mall, events, city

parks and in some disasters. The people overloading in any public or private sector

creates the huge problem for government about security risk. I mentioned about the some

scenarios below and the problem due to them.

>

It is observed that if an event has been arranged for 1000 people and somehow more
than 1000 people come to this event. Then it would be difficult for event management
to facilitate those overloaded people because the management has arrangement for
1000 people. This situation leads many risks for the event management as well as
those people who come to attend this event.

In weekends the mostly people planned to visit the city parks with their family and
the park management have to allow the every single person for entrance. In the end
this overloading of people in parks creates the huge security risks for every visitor in

any unreal situation.

These all the scenarios lead some basic problems which are listed below.

>

In fire situation. The management has fire equipment for only 1000 people but the
people exceeding would create the serious problem for management to arrange more
fire equipment.

In any disaster the people run to the emergency exit but the event exit were plane for
only 1000 people and in case of people overloading there are more people injuries
risk is involved.

The air condition system were designed for 1000 people but in case of people
overloading it creates the suffocation which will be a huge problem

The people don’t follow the rule and regulation and breaks the rule which is major

problem currently in our country. The people try to visit those places which are restricted

by the government or areas owners. The intension behind it might be dangerous may be

they have rubbery plane or something else. It’s a serious problem for the government or

owners to stop them.

BS (hons) Computer Science

Faculty of Computer Science and Information Technology, Superior University. Page 9



1.1 Background Information

This project is developed to control the crowed in a public or private sector with the help
of Quad Copter cameras or simple IP cameras. The Object of this project is to count the
number of people in an entry or exit point and closed areas (building, shopping mall,
universities and parks). The result of this project is too accurate with the minimum
manufacturing cost. For this project we just need a camera for recording people activities

and this software automatically count the people and show the result.

Figureno 1

In figure 1 the people are walking outside a building the IP camera is placed on a tower
near to the building. The IP camera is recording the people activities. Where some people
are walking in a group and some are walking individually. This software apply
background subtraction and remove the noise using the thresholding and Gaussian blur
filter to identify each moving and static people. In figure 2 and figure 3 we show you how
we apply the thresholding and convex hull technique in this software to removes the
background and noise to detect the people. The thresholding convert the input image into
a binary image to remove the noise from the picture and the convex hull is used to detect

the shape of people in a binary image.

Figure no 2 | Thresholding Figure no 3 | Convex Hull
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1.2 Computer Vision.

Computer Vision is a high level image processing technique. It is used to train the
machines (computer, software, robots, etc.) for getting the useful information from
surroundings. This process can be done by making images or videos which are recording
on the real time. In Computer Vision we train the machines to get the information from
the single image or multiple digital images in the form of video. How we can get the
useful information from images of videos. So for getting the better results we have many
algorithms in Computer Vision for example (Edge detection, illustration tagger, image
similarity, gender classification, Biometrics, Deep Fashion, Traffic monitoring, etc.)
which extract the defined object form picture and highlighted it But people detection is
most complex work in Computer Vision because we are implementing edge detection
algorithm, convex hull which use (sklansky’s algorithm) and blob algorithm. The using
of these algorithms at the same time decreases the CPU performance which makes it
more complex. Now’s days Computer Vision is being applied almost in every type of
industrial including (film and video, sports analysis, gesture Recognition, Industrial
automation and inspection: electronic and food industries) where robots are used for

inspection the object to detect the objects and inspect them.
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1.3 Motivation

As a software engineer | and my friends thought to serve humanity with the positive use
of technology. So soon we figured out that the crowd management is the biggest problem
in everywhere not just for security risk but also for a success of an event. We see that
many events, parks managements are using the Quad Copter for controlling the crowd.
The problem with this process was that the person who is controlling the quad copter
need’s an assistant for counting the crowd and in the end there would be a human error.
So we thought to make this system automatically and soon we find a solution for this
problem. The solution is to apply a Computer Vision in Quad copter camera or simple 1P
camera which automatically detect the people and count them. This solution can be very
helpful for a lot of people to protecting and saving a lot of people. It cans easily
implementing on an IP camera or any other camera. This solution can be applied in
companies where you need to maintain the presents of employee. If any employee | go
outside the company so this software will detect it and if some extra person come to the
company then it will also show you that the total number of employee allowed inside this
area is for example 10 person per there are 12 person present or there are extra 2 person
present in this area. We can use this project like if some employees are working on a
project and you there is no need or any other employee then the other employee can be
forwarded as per need. On the borders where our soldiers are monitoring the border
activates that is there someone cross the border line or not so for this our solder have to
do their duty very hard. So our project can be applied on border for making a line and if
someone crossed the border line our system automatically detect his motion and generate
an alarm or anything else which alert our soldiers. So this application not only count the
real time people but also its perform many other thing like for example if you are
submitting a bills or purchasing a tickets in a queue so it is must to keep the discipline in
the queue but some people don’t follow the discipline and break the queue so the shop
owner or band have to put there guard for the queue monitoring but our project can easily
find perform detection on those people who broke the line and highlighted them. So it
would be easy for shops owners and banks for keeping the punish those people who don’t

follow the rules and regulations with completely automatically.
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1.4  Objectives.
The working on this project was not an easy task. There are many people detection

software has been made but the problem with them is the camera which is recording the
people is static and to count people the people must walk from a special path but this
solution cannot be apply on quad copter camera because the quad copter moving and

change its direction or angle every time.

i.  The 1% objective of this project is to maintain the reliability of the result in
any case.

ii. The 2" objective of this project is to people detection throw the computer
vision which is not an easy task because this should detect the people clearly.

iii. 3" objective was to maintain the CPU performance because the while people
detection there are survival algorithms are running which decrease the
performance of system due to which you can get the better result.

iv.  The 4™ objective was to detect the people individually from the groups from
the images. To achieve this functionality we have to firstly convert the images
into grayscale and then applying thresholding on them to remove the noise
and to make them into a binary image.

v.  The 5" objective of our project is to monitoring the people who are in queue.
This is the one scenario of our project.

vi.  The 6" objective was to restrict the people from a given area.

To achieve the solutions we start researching on object detection and edge detection
algorithms in computer vision that how we can apply those algorithms in our projects for
getting the better result. The solution we found was to use a pre-defined algorithm named

(Blob algorithm) with the edge defined algorithm and Gaussian filter algorithm.
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2 Literature review.

2.1 Exiting solution

Many people have done this project before but there project had 2 very basic or common
limitation which are listed below.

i. Counts in only a specific area

The projects which have been made before are using the static camera and they draw
the virtual lines into a specific area which works as counter. When any person crossed
that virtual line from that specific area the lines come into a contact and the counter
incremented.

ii. contact type system

The contact type counting technique is used in their system. Which major
disadvantages is this technique count only when the virtual line is touched or crossed
by people. If 2 people or more than 2 people crossed the virtual line at the same time

then contact type system count them as 1.

2.2 Purposed Solution

In our project we are using vision based system. It works on input videos multiple
frames. The main benefit of vision based system is that it counting method is used the
tracking in the direction of blob. So we do not need to specify an area for counter the
people like in contact type system. The vision base system can be track and detect the
people in camera range. It also does not need to have a static camera we are
implementing it on a quad copter so the quad copter move its direction as per control. So

| can say that our purposed solution is much better the existing solution.
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2.3  Algorithms

2.3.1 Thresholding

For image segmentation the thresholding is the basic step or technique. The thresholding
convert your input image into small segments. Each segment represents something for
example in our project the segment present the people with white color like this.

To apply a thresholding on an image we have to firstly create 3 images 1 for red 1 for
green and 1 for blue. Now the result will be black when we will combine these images.
Now make a copy of these combination images and you will find the thresholding result.
For creating the 3 Channels images in EmguCV we use MAT class. Which can be

defined as?

Dim imgMat as new Mat CviInovke.Threshold
(
( Size, Source,
Depth Type, Destination,
No of Channels Threshold,
) Max Value,
Threshold Type
)

Figure no 4 | Thresholding

L
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2.3.2 Edge Detection

Canny edge detection is very popular algorithm in edge detection. It’s a multiple stage

algorithm but we access them stage by stage. We apply these entire steps in our project.

Their work description is listed below.

Noise Reduction
The most susceptible algorithm for noise reduction is edge detection. It removes

the noise of image with Gaussian filter.

Finding intensity gradient images
It took the derivative of horizontal direction G(x) and vertical direction G(y).
From these images we can easily find out the edge Gradient which is applied on

each direction of pixels.

Edge Gradient (G) = /G2 + G}

G
Angle (8) = tan™! (i)
Gy

Figure no 5 | Gradient intensity

Non maximum suppression

There are still some unwanted pixels in the resultant of noise reduction and
intensity gradient image. To removing the unwanted pixel, it checks the local
maxima in each pixel that if there is any local maxima in its neighborhood or not

in the direction or gradient.

c A B
@ @ >
Gradient Gradient
Direction Direction
edge edge

Figure no 6 | NMS
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Iv.  Hysteresis thresholding
At this stage the process check the image edges that are these edges are real or
not. For verifying the edges we need to threshold point maximum or minimum. If
the intensity of edge is greater than the maximum so it consider it sure edge or if
the intensity of edge is equal to the minimum value than it consider it non edge.
The intensity of edges lies between the threshold maximum and threshold
minimum values than these edges are verifying on the basis of connectivity with

the 2 points.

A
maxVal

minVal

Figure no 7 | Hysteresis Thresholding
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2.3.3 Convex Hull

To achieve the convex hull there are many algorithms which allow to store the input
image pixel in arbitrary order (grahms’1972 this algorithm require that the input data has
to be a star-shaped polygon). The simple Sklansky’s(1972) does not work on all type of
polygons. The boundary point set to draw to the region of object. We do not have if star-
shape polygon than we cannot achieve the convex hull directly applying the Sklansky’
algorithm. For getting the convex hull on all type of polygon the Computer scientists
introduce a new algorithm named SPCH.

Figure no 8 | Convex HUII

The convex hull of a set of points & in » dimensions is the intersection of all convex sets
containings. For & pointspi, ..., v, the convex hull € is then given by the expression.

N N
C= 1A pj:d;=0forall jand Y A;=11.

Figure no 9 | Equation
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2.3.4 Blob Algorithm

Blob extraction method applies only on binary images. Blob consists on the array of
connected pixels. There are 2 types connectivity in blob. 1% one is 4 pixel connected and
2" is 8" pixels connected. The 8" pixels give the more accurate result as compare to the
4™ pixel. But mostly we prefer the 4™ connected pixels because it is not time taking and
fastest then the 8™ pixels.

The 4™ and 8" connectivity pixels shown below

Connectivity Image Extracted BLOBs

Figure no 10 |4 & 8 point

The object has many method and properties like color, brightness, compare to
surrounding regions. Commonly we call the constant part of image as a blob whose

properties can’t change. Blob algorithm has many methods of features detections.

i. Extracting blobs

In this step we apply the classification about the human or non-human. It consist
of 2 process.
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a. Denote each blob no of characteristics

b. Extract different features

ii. Feature extracting

All features are represented by some numbers. First of all we compare all the
features pixels to keep the relevant information and ignore rest. Then we apply the
features extraction on the entire blob this method is used to keep the guess each
object in the image border.

iii.  Areaof Blob

It calculated the entire object pixel for knowing better about the blob detection.

(a) (b) (c)

Figure no 11 |Bounding Figure no 12 |Bounding Figure no 13 |Convex
box circle Hull

It’s also calculated the direction of blob with the difference of point one and the

radius between the blob

Area of BLOB
width - height

Compactness =

Figure no 14 | Area of blob
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2.4  Object Counting
Object counting is the at most exceptional technique which is use in image processing in
much application for example counting the people walking on roads, counting many
shapes etc. First of all image can change into grayscale image. The grayscale image
reformed into binary image. Object counting is not difficult to counting on detection of
mark object. To performing the object counting first of all we have to give some images
as a input to our software on which the software perform detection and counting.
There are 3 types of counter analysis which are listed below.
i.  Contact type system

ii.  Sensor type system

iii.  Vision based system
In our project we used contact type system as well as vision based system.
The vision based system can be achieved by implementing several ways. It works on
input videos multiple frames. In vision based system the system counting method is used
the tracking in the direction of blob. Firstly the image changes into grayscale image,
Gaussian filter to blurring the image to reducing the background noise. Then we applied
convex hull on the image and when convex hull detect the people then we apply final
change our input image into the binary image.
The Contact type system used in our queue scenario where the people are detected when
they cross the virtual line in this case the counter count the people who are in the contact
of Virtual line the counter don’t count those people who does not contact the virtual lines.
The problem in contact type system is its count the people when crossed the virtual line
but how it’s know that the line is crossed by 1 single person or by a group on people. For
example if 3 people crossed the line as a group so the contact based system count it one.
There is also some problem in sensor type systems. If we a take an infrared camera as a
sensor, Now it will detect the people by crosspiece infrared light. The people can be able

to cheat this system a if somebody blocked its crosspiece infrared light.
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2.5  Tracking

When foreground is separated from the background, then we perfume the tracking on
objects. When the Gaussian blur method is applied successfully then the object must be
tracked because at this stage the image is smooth and binary. The typical problem in
people tracking is the people are moving constantly so for the software it’s hard to detect
the shape of people, occlusion and unpredicted path in every frame. The tracking method
is usually applied on the people path. The people detection is hard because the people

detection depending on people size, color and velocity in videos.

When people are walking in a group with same velocity so then it’s create the common
error which is intermixing the people or track the group as a 1 single person. To solving

the problem we use Kalman filters.
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3 Analysis
3.1 Vision Document
3.1.1 Introduction

The main purpose of this project is to serve humanity with the positive use of technology.
We figured out that crowd is the biggest problem for everywhere for security risk and
management. This is a common issue that unwanted or uninvited people come to attend
the event this create the many problem for management like shortage of food, gift
distribution and security.

Our project help the management team to solve this problem by automatically detect the
exact number of people who are attending the event or who gather at any place. We find a
gap in where all this work done by manually so this thing motivate us to do something
that manually detect the correct number of people

3.1.2 Background
This project is developed to control the crowed in a public or private sector with the help

of Quad Copter cameras or simple IP cameras. The Object of this project is to count the
number of people in an entry or exit point and closed areas (building, shopping mall,
universities and parks). We apply the thresholding and convex hull technique in this
software to removes the background and noise to detect the people. The thresholding
convert the input image into a binary image to remove the noise from the picture and the

convex hull is used to detect the shape of people in a binary image.

3.1.3 Requirements
With the prospective of development we should know about image processing and its

technique. The computer vision is high level of image processing so image processing is
a basic step. We should know how to work with OpenCV and EmguCV framework and
we also know about the utilization the emguCV classes and its function. Having the
experience with VB, C+, C#, Python is essential.

We need a camera to record the people and if we are recording from the quadcopter then
we should need to configure quad camera with our software otherwise which camera you

are using its important to configure with the software.
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3.2 Supplementary and specification

Our project all requirements are mentioned in this documents. These are those
requirement which we can shows in the use case models. If we marge the supplementary
and use case model so it would describe our whole project requirement. We define the no
functional requirement in this section such as

I. Functionality

In this section we describe the functional requirement which we implementing in

our project.

i. People Detection

We detect the people individually form the groups of images. Our project
have multiple scenario the 1 scenario in our is people detection in
restricted area means detect those people who don’t follow the rules and
regulation and try to go into the restricted area.

ii. People Counting

Our project also counts the people using the vision based system
technique. The other projects which are made before have the restriction
that they count the people if and only if the people crossed the virtual lines
created by the developer. But our project does not need those lines it’s the

people using Counting analysis.

Il. Usability
In this section we describe those points which affect the usability of our software.

There are main two key usability points which are listed below

i. Operating system Compliance

This project is compliment with all type of operating systems including
the (UNIX, Linux, Mac OS and Windows).

ii. Design of ease-of-use

We design our project for computer literate user community. Our project
IS too easy in use that everyone can operate it easily just with simple

computer know how.
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I11.Reliability
There are main 2 points in reliability.
i. Availability
There is no time restriction in our project. The user can use it any time.

ii. Main Time Between Failure

Our software does not give the better result in low intensity light and when
people are not clear or they wear up some costumes or hiding in

something.

V. Performance
The performance characteristics of our project are listed below.

i. Transaction response time

The start time of our project is 1 minute at first time in (HP Notebook 240)
and performs the detection with in the second. The system specifications
plays an important rule because the run time is depend of system
specifications.

ii. Simultaneous User

There is no limit of people detection in our project but sometimes in a
very crowdie places our project does not give the better result due to the
large groups of people because the in groups the some person are hiding
back from the front people.

V. Design Constrain

There are 3 design constrain in our project which are following.
i. Blob analysis
This analyzes the blob from the input frame of a single image or sequence
of the images w it the help of background subtraction.

ii. Platform requirements

Our project can be operate in any system with the specifications of
1.6 GHz or high, 1 GB ram and 500MB memory space for working and
5400 RPH hard disk.
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i. EmguCV Compatibility
Our project is completely working through using the EmguCV library,

name spaces and classes. Our people detection algorithm is also written in
EmguCV classes, functions.
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Use Case Model
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Figure no 15 |Use Case
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3.4 Use Case (Essential)

People Detection and counting

Admin Actor

Bun Software

Select the Scenario

Syster Resources

Display 2 Scenarios on main menu
Scenario 1: Quene
Scenario 2: Restricted area

Access Camera
Get the frame from camera
Apply Blob Detection
Apply the Edge Detection
Apply Guassian Filter
Apply the Thresholding
Apply Non Maxima Suppression
Apply Thresholding

Figure no 16 |Use Case essential
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4 Design
4.1 System Sequence Diagram
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Figure no 17 |Sequence Diagram6
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4.2 Class Diagram

Figure no 18 |class diagram
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4.3 Flow Chart

Threshold
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Figure no 19 |Flow diagram

Blob algorithm sub processes
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4.4 Data Flow Diagram

|:|__|| FYP.exe

€3 FYr.my

\:@ MySettings

Ci} MyProject % MySettingsProperty

Qg MyComputer 0'3 MyApplication

% InternalXmlHelper
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nting
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Figure no 20 |Data Flow diagram
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Activity Diagram
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Figure no 21 | Activity diagram
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4.6 Persuade Code

Start

Read Video file

If Video file!=valid

Alert (“ Video file is not valid ”);

Else

Imageframel= Video.Frame;

imageframe2= Video.Frame;

imageframlcoply as math= imageframel.clone; //convert into 3 channel image
imageframe2coply as math= imageframe2.clone;
imageframe2=cvInvoke.Convert(grayscale); /IEdge detection
imageFrame=cvInvoke.Gaussian();

int count=0;

while(video!=end)

{

imageblob= Compare(imageframel,imageframe?2); //blob algorithm
count++;

¥

End
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5 Testing
51 Black Box Testing
This software Black box testing result are satisfying. Here many tests are applied on this

project in black box testing like
a. Missing Function
b. Interface errors
c. Performance error

d. Termination error

The all results are good we did not find any missing function or interface error. Even we

did not see any performance error during the lift time of software.

. CPU

0.84 GMz

3.04:35:40 )

Figure no 22 |Black Box Testing

The start time of this project is 1 minute in (HP Notebook 240). Its increase the
processing of system at run time but after 1% time building the project it starts working

correctly.

Performing the termination errors we find some problem in testing. The low resolution

video stops working or analyzed before the end time and shows the termination error.
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5.2 White Box Testing

White box testing is also applied on this software with the help of some performance test

or code analysis testing. The tests which were tested are listed below.

i.  Code analysis

D FvP - Microsoft Visual Studio

FLE EDIT VW PROJCT BULD DEBUG TEAM 5SQL  TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP
@0 B-E@M B Start - = Debug - AnyCPU - A -
£ Pperformance Explorer = ~ # X Queueb Counting.vb Queue.vb [Design] Capture.vb [Design] Counting.Designervh X ¥
2 Actions~ #3 Counting - @, Dispose(Boolean) -
< 1 E<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _ +
£ 2 | Partial Class Counting -~
o 3 Inherits System.Windows.Forms.Form
7 2
g
& 5 ‘Form overrides dispose to clean up the component list.
2 6 o <System.Diagnostics.DebuggerionUserCode()> _
7 Protectsd Overrides Sub Dispose(ByVal disposing As Eoolean)
8 Try
9 If disposing AndAlso compenents Ishot Nothing Then
10 components.Dispase()
11 End If
12 Finally
13 MyBase.Disposs(disposing)
14 End Try
15 End Sub
16
17 ‘Required by the Windows Form Designer
18 Private components As System.ComponentModel.IContainer
19
28 B 'NOTE: The following procedure is required by the wWindows Form Designer -
0W0% =~ 4 >
Code Clone Analysis Results -1 x
Clone Group Clone Count -

b Exact Match 1 (2 Files)
b Exact Match 2 (2 Files)
b Exact Match 3 (2 Files)
b Exact Match 4 (2 Files)

2
2
2
2
b Strong Match 1 (1 File) 2
2

b Medium Match 1 (2 Files)
& Clone Groups | 10 Claned Snippets | 540 Lines of Cloned Code
Code Clone Analysis Results | Output  Code Metrics Results | Error List

-

I Streaming Video: Finding and managing cloned code ¥

Quick Launch (Ctrl+Q)

Code An
Analyze - §} Search
All Projects (3)

- All Results (3) -

CA1001 Types that own dispasable fields should be disposable
Blob.vb (Line 18)

CA2212 Disposable ficlds should be disposed

‘Counting’ centains ficld ‘Counting.capVideo' that is of IDisposable
type: 'VideoCapture'. Change the Dispose method on 'Counting' to
call Dispose or Close on this field.

Counting.Designervh (Line 7)

Warning Actions »

CA2213 Disposable ficlds should be disposed
Queue.Designervb (Line 7)

Code Analysis | Solution Explorer Team Explorer | Class View

Properties - B x

Figure no 23 |Code analysis (a)
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w FYP - Microsoft Visual Studio Quick Launch (Ctrl+Q) P - =2} X
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM 50L TOOLS TEST ARCHITECTURE ANALVZE WINDOW  HELP

e - LI i A s s
£ Performance Explorer == v & X [FYP171022spx # X Countingvb Counting.vb [Design] Blob.vb ~  Code Analysis > x
; Actions - Analyze -
T 4 [E FYP (Sampling)
] I Reports
5 4 Targets Building...
3 I8 Fve
2

. Code... | Soluti... | Team... | Class...

Currently profiling. Pause profiing

FYP Performance Target Propertie: -

obj\Debug\FYP.exd

Launch True

Stop profiling or exit the application to generate 2 report.

Output T ix

Show output from:  Build - E
"""" Rebuild All started: Project: FYP, Configuraticn: Debug Any CPU ------ -

« Full Path
The full path of the performance
Code Metrics Results  Error List | Output Target.

Rebuild All started...

EH O__:%'EE':EE ch

Figure no 24 | code analysis (b)

------ Rebuild All started: Project: FYP, Configuration: Debug Any CPU ------

FYP -> E:\\FYP\FYP\bin\Debug\FYP.exe

Running Code Analysis...
MSBUILD : warning : CA1001 : Microsoft.Design : Implement IDisposable on 'Blob’
because it creates members of the following IDisposable types: "VectorOfPoint'. If 'Blob’
has previously shipped, adding new members that implement IDisposable to this type is
considered a breaking change to existing consumers.
E:\FYP\FYP\Counting.Designer.vb(7): warning : CA2213 : Microsoft.Usage : 'Counting'
contains field 'Counting.capVideo' that is of IDisposable type: 'VideoCapture'. Change
the Dispose method on 'Counting' to call Dispose or Close on this field.
E:\FYP\FYP\Queue.Designer.vb(7): warning : CA2213 : Microsoft.Usage : 'Queue’
contains field '‘Queue.capVideo' that is of IDisposable type: 'VideoCapture'. Change the
Dispose method on 'Queue’ to call Dispose or Close on this field.

Code Analysis Complete -- 0 error(s), 3 warning(s)
========== Rebuild All: 1 succeeded, 0 failed, 0 skipped ==========
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Figure no 26 | code analysis (d)
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i.  Unit test
Here we tested our software with many units test. In this unit test we test almost

our all function and there output. These tested functions name and output are

shown below.

a. Threshold

Figure no 27 |Threshold

b. Gaussian blur

Figure no 28 | Gaussian

e ——
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c. Convex Hull

Figure no 29 | Convexhull

d. People Detection With Algorithm

Opon Fig € \Usen 4 Desecp MBEN a0

Figure no 30 |Blob

L
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5.3 Performance Testing

In Performance testing we check the CUP, memory and disk usage before the start of

software and after the start of software.

I CPU usage

Tk Mg
Py gheen Vs

Pogmpvain  Pefirmusar  dgyivaey Uetup Uus Dot Jesws

CPU
.| s CPU
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LR Gl N
Dol 0T B D)
Frioas net
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Figure no 31 | Before Software Star (a)
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Figure no 32 | After Software Star (b)
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ii. Memory usage
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Figure no 33 |Before Software Star (a)
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Figure no 34 | After Software Star (b)
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ii. Disk usage
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Figure no 36 | After Software Star (b)
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6 Tool Used

6.1 Languages

. VB

For user interface we used VB.net. VB is developed by Microsoft and it is a simple

and object oriented programming language. The use of VB is very simple because it is

very flexible langue.

We create all the forms using VB languages. For designing the layout we use these

tools using VB language

a.
b.

C.

e

Open dialog box
Text box

Timer

Image box
Label

6.2 Libraries
i. EmguCv

For performing the image processing we use the opneCV framed work EmguCV in

our project. It is compatible with all .net Framework.

In EmguCV we used these libraries

a.
b.
C.
d.

e.

6.3 Classes

Emgu.CV
Emgu.CV.CvEnum
Emgu.CV.Structure
Emgu.CV.Util
Emgu.CV.Ul

ii. Blob Class

We use the blob algorithm as blob class in our project. This class function use with

emguCv for people detection in a single image or videos
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7 Summary and conclusion

We completed our project successfully in all scenarios. Our project is fully functional it
detects successfully the people who are even in the groups. It also work on contact type
system like in our 1 scenario where we make virtual line to keep the people in queue and
if any people try to break the queue he will touch or crossed the virtual line and when line
came to touched in any people it will detect this person. The second scenario is counting
the person who breaks the queue. The working our software is EmguCv by using the

open CV platform in vb.net language.
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8 Lessons Learnt and Future Work
We learnt new technologies by developing our project. We don’t know about the image
processing but we learn it by developing this project. We used emguCv for image
processing and its algorithm to detect the blob.
In future we can add some new features like we can apply the face Recognition in it and
it will help us to make more secure our event like then we don’t need to count the people
to know how many people are presents although we would be able to do it by face

recognition.
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Appendix A
1. Project Management Document

a. Team Structure

a I
Abdul
Muteeb(GL)J
. i .
. . Sidra tul
Bilal Amjad Muntha

b. Rule & Responsibilities
e Andul Muteeb : Group leader

He work in developing the software and he also work in research
department.as well documentation and also keep eye on other member work

e Bilal Amjad:

He worked in development and research department according to tasks and
also on documentation

e Sidra tul Muntha:

She work in research as well as she work in development like setting the user
interface and also work on documentation.
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