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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.

1.3 NumPy is a Python 
It also has functions for working in domain of linear algebra, fourier transform, and 

library used for working with arrays. 

matrices 

14 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 



2.2) Problem Statement 

2.3 )So the situation could be that we have ben approached by a conmpany that is studying 

human behavior. Your task is to give them a webcam, that can detect the motion or any 

movement in front of it. This should return a graph. this graph shovuld contain for how long the 

human/ohject was in front of the cameta 

Time at which object appears in front of camera 

Object in front of the cariera 

Time at which 
object moves away 

from the camera L 
Figure 1.0 Problem Statement 



2.4) Solution logie 

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- 

Save the ntialimage without 
arame 

Define the borders 
of the object 

mare object 

Corvert this imege toa 
gaussian bur image 

Take the frames with 
the object and covert it 
into gaussian blur image 

Calculate the 
difference 

Define a threshalid to 
remove the shadows 

and other naises 

Add the rectangula
box around the abject 

Calculate the time, 

when object appears 
and exits the frame 

Figure 1.1 Solution logic 



Chapter-3 Preliminary Design 

3.1) Storing first image/framc of vidco. 

3.2)Calculating difference bctween 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 

5 



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. 

ie, out 

Y 

OSiythma 
datet ine2ar 

15YC tiabt uin vae 

Figure 1.2 object without screen 
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ngpor't ev2,time, pandas 

fron nunpy inport true divide 

fron datetime import datetime 

first nane =NOne 
status_ist-[None, lionn] 
times ] 

(parameter) colunsi isttike | hohe 
tunitsieivsett 

dfepandas Dataframe (coluns ["Stort"; "End"]) 

10 video=cv2,Videctcapture(o,cv2,cAP_DSHQM) 

Mhile True8 

12 check, framesvideo.read() 
13 

14 status-

16 Brayecv2.cvtcolor(frame, cv2.coLOR_BGRZGAY) 

17 

18 8rayacv2,Gaussianblur(gray,(1,21),0) 

19 
if first name is None 

first nane-gay 
20 

21 
continue 

2 delta_frame=-cv2.absdiff(first_nane,gray) 

2 

thresh_ frame=cv2. threshold(delta frame, 30, 255, cv2.THRESH BINAAY) [1] 
thresh frane=cv2.dilate(thresh_frame,Jtone, iterations-2) 

26 

28 
(cnts,-cv2.findcontours(thresh frane.copy(), cv2.RETR EXTERMAL,c2.CHAIN APPROX SIMPLE) 

3 

iqure 1.3 

for contour in cnts: 

if cv2.contourArea(contour) 1000o 
continue 34 

status-1 

( y. W h)c2.boundingtect(contour) 

cv2.rectangle(frane,( (x yh)(0? 
status 11st.append (status) 

35 

36 

37 

38 

status 1ist-status 1ist[-2:] 

1f status_ 11st[ 31-1and status list[-21--0 
tines.append(dateti.me.non()) 

1f status 11st[-1]ue and status 1ist[-2]--1 
times.append (datetiie. non()) 

3 

c2.imshou( Gray Frome eray) 
cV2,imshow("Delta frame",delta frame) 
cV2,inshow("Thresjhold frane", thresh frame) 
cV2,imshou"Color Firune", fram) 
Keyty2,waitkey(1 
1f keynord("a')1 
,statusm1 

ties, append(dntetime, nou()) 
break 

G8 

50 

57print(otatus 31st) 
print{times)

for i in ranyo(o, len(tsmes),2) 

I ]dfdf.append(("start "stines[1],"tnd"1tinesfi]),gnore ndoxelvw)

62 
61 

63 df to cov("Tines, cov") 
64 

65vide0, release() 
66 CV2.destroyAl1windows 
67 



4.4 Plotting the motion detection graph 

t 

erte" 

usteertrostetLSaNS 

Figure 2.0,2.1 
from motion import df 
from bokeh.plotting import figure, sho Output 
from bokeh.models import HoverTool, ColumnDat 

df["start_string"]-df["Start"].dt.strfti 
df["End_string"]-4f["End"].dt.strftime ( 1:S") 

cds-columnDataSource(df) 
10 
11p-figure(x_axis_type="datetime , height-100, width-s00, title"Motion Graph") 
12 P.yaxis.minor_tick 1ine _color=tone 
13 P.yaxis.ticker.desired_num_ticks1 
14 

hiover-HoverTool (tooltips=[("start","estart_string")» ("End","@End_ strine")12 
p.add_tools(hover) b 

qp.quad(left"Start", right "End", bot tom-0, top-1, color "green", source=cds) 

output file("vj.htnl") 
show(p) 

29 

21 



keluents 

rfti 

t108, 

start 

ttoe 0,to 

Teeoid hee 

#Pype het to saarc O 



4.5)Graph plotting in action 

Motion Graph 

24S 265 28s 30s 32s 34s 

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= 

1,Start, End 
2 0,2022-01-24 13:53:24.141953, 2022-01-24 13:53:30.235333 
3 1,2022-01-24 13:53:31.388252, 2022-01-24 13:53:33.726820 
4 2,2022-01-24 13:53:33.761157, 2022-01-24 13:53:33.791176 

L 
Figure 2.4 time table of objects enterdd the sereen 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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