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ABSTRACT

OpenCV is a huge open-source library for computer vision, machine learning, and image processing.
OpenCV supports a wide variety of programming languages like Python, C++, Java, etc. It can process
images and videos to identify objects, faces, or even the handwriting of a human. When it is integrated
with various libraries, such as Numpy which is a highly optimized library for numerical operations,

then the number of weapons increases in your Arsenal i.e whatever operations one can do in Numpy
can be combined with OpenCV.

This OpenCV tutorial will help you learn the Image-processing from Basics to Advance, like operations
on Images, Videos using a huge set of Opencv-programs and projects.

Also libraries like pandas and numpy help the same to create this project. The purpose of this paper is
to introduce and quickly make a reader familiar with OpenCV (Open Source Computer Vision) basics
without having to go through the lengthy reference manuals and books. OpenCV is an open source
library for image and video analysis, originally introduced more than decade ago by Intel. Since then,
a number of programmers have contributed to the most recent library developments.
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Chapter 1: Project Overview

In this project we have used many kind of libraries to excute the give

problem  state ment which are liste as under

1.1 OpenCV-Python is a library of Python bindings designed to solve computer vision
problems

1.2 PANDAS is a Python package providing fast, flexible, and expressive data structures
designed to make working with “relational” or “labeled” data both easy and intuitive. It
aims to be the fundamental high-level building block for doing practical, real-world
data analysis in Python.

13NumPy is a  Python library used for working with  arrays.
It also has functions for working in domain of linear algebra, fourier transform, and
matrices

1.4 BOKEH is a data visualization library in Python that provides high-performance
interactive charts and plots. Bokeh output can be obtained in various mediums like
notebook, html and server. It is possible to embed bokeh plots in Django and flask apps.



Chapter 2 — Literature Overview

2.1)In order to capture video we will be using while loop.
While condition will be such that unless check is true, Python willdisplay the frames.

Firstly, we will be creating a video capture object, then within the while loop the first frame
will be captured which is actually a numpy array object.We will be converting this frame to
grayscale image by using (cvtColor) library in OpenCV.

After that we will be generating a new frame after each iteation in while loop.



2.2) Problem Statement

2.3)So the situation could be that we have been approached by a company that 1s studving
human behavior. Your tack is to give them a webcam, that can detect the motion or anv
movement in front of it. Thic should retum a graph. thig graph shonld contain for how long the
human/object was in front of the camera

2 Time at which object appears in front of camera

Object in front of the camera

; Time, at which
- object maves away

E\M,’ g N K

Figure 1.0 Problem Statement



2.4) Solution logic

4.1) A SOLUTION logic model is a schematic representation that describes how a program*
is intended to work by linking activities with outputs, intermediate impacts and longer term

outcomes. Program logic aims to show the intended causal links for a program

------START-------

Take the frames with
the object and covert it §

| into gaussian blur | and other noisas

box araund the of

Figure 1.1 Solution logic



Chapter-3 Preliminary Design

3.1) Storing first image/frame of vidco.

3.2)Calculating difference between first and other frames.

3.3)Providing threshold value that with value less than 30 will be black and
white if greater than it

3.4)Adding borders to object that appears

3.5)Removing unwanted small object, will keep those having area greater than

1000px.

3.6)Changing status when object is being detected

3.7)Creating rectangular box
3.8)Record datetime in list when object occurs //Storing time values

3.9)Showing 4 different frames
3.10)Changing frame after 1 millisecond
3.11)To close the window when Q pressed
3.12)Storing time values in data frame

3.13)Writing to csv file



Chapter -4 Final Analysis And Design

4.0)Code in action-Before any unidentified object
4.1) Representation Of code running. When The Object is Not

Present in frontT of.. the Screen we can see in the given figure 1.2 that we can
see there is no object till now.

NG wa
W avonxer ®

. @ B lightwin ~ T @ w @ ¢

Figure 1.2 object without screen
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4.4 Plotting the motion detection graph
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df[“start_string”]=df["start”].dt.
df[“End_string”]=df["End"]. dt.strftlle(‘ﬂvr

cds=ColumnDatasource(df)

p=Figure(x_axis_type="datetime',height=100, uidthmseo.tltlen'nbtxon sraph')

p.yaxis.minor_tick_line_ color=uone
p.yaxis.ticker, desiud_m-_tlcks

hover=HoverTool (tooltipss[("Start”,"@start_string®), ('End‘.‘@snd string” )])
p.add tools(hover)

g=p.quad(left="start”,right="€nd" ,bottom=0, top=1,colors"green” source=cds)

output file("vi.html")
()







4.5)Graph plotting in action

Motion Graph

Figure 2.3 object time graph

10.1 The above graph shows the timing of the object
when it crosses the screen.

TIME CSV FILE -

,Start,End -
0,2022-01-24 13:53:24.141953,2022-01-24 13:53:30.235333
1,2022-01-24 13:53:31,388252,2022-01-24 13:53:33.726020

2,2022-01-24 13:53:33.761157,2022-01-24 13153133.791176

Figure 2.4 time table of objects enterdd the screen with date.
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Chapter 5 Future Scope And Conclusion.

- 5.1) Future Scope:
" The future Scope of my project is thet it can be used as a proctored exams and face

recognition devices etc although it can successfully detect and object passing the
screen during a particular time period and the we get our proper record of objects
corssinf the screen further more advancement can lead to the face recognition

protoype by using certain libraries

5.2) Conclusion:

Hence we can conclude by saying that Open Cv using bokeh plotting can be used as a

object detection techniuque during certai conditons.
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