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ABSTRACT

This paper gives you clear idea of tracking an object in video as well as in visual mode. Object
tracking, is really challenging. Due to abrupt motion of an object tracking that object becomes
difficult. Object tracking is more popular because many applications are using it. Object tracking
technology has been driven by an increasing processing power available in software and
hardware. Here we present a developed application for tracking objects based on OpenCV
libraries. The proposed application deals with real time system implementations. The results give
an indication of the cases where object tracking applications are complex and where it is simpler.
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I. Introduction

Obiject tracking is a process of tracking an object in successive frames of video. We use tracking
algorithms because it is faster than detection algorithms. When you are tracking an object that
was detected in the previous frame, you know a lot about the appearance of the object. OpenCV
is famous libraries for tracking an object. OpenCV stands for Open Source Computer Vision. It is
a library which aimed at real-time computer vision. It is developed by Intel.

In computer vision object tracking plays a major role. Object tracking created great interest
because of proliferation of high-powered computers, the availability of high quality and
inexpensive video cameras, and the increasing need for automated video. Object tracking and
location in digital images has become one of the most important applications for industries. It
makes easy for user, save time and achieve parallelism. This is not new technique but an
improvement of existing technique.

Software Details:
1. Programming Language: Python3.7
2. Packages Used: Tensorflow, Numpy,Pandas,Matplotlib
3. Operating System: Windows

Hardware Details:

1. System : Pentium IV 2.4 GHz.
2. Hard Disk : 40 GB.

3. Floppy Drive :1.44 Mb.

4. Monitor : 15 VGA Colour.
5. Mouse - Logitech.

6. Ram : 512 Mb.
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Fig.1: Architecture diagram for Object Tracking
Existing solutions:

Object tracking created great interest in computer visualization industry due to
advancementsinvideo surveillance and image processing. The main reason why we use tracking
algorithms is that achieving high performance and a near-real-time object detection in both large-
scale systems and embedded platforms. Therefore, a reliable and accurate near real-time object
detection application, running on an embedded system, is crucial, due to the rising security
concerns in different fields.

I1. Related Work

Here we present a developed application for tracking objects based on OpenCV libraries. The
complexity-related aspects that were considered in the object detection using cascade classifier
are described. The proposed application deals with real time system implementations. The results
give an indication of the cases where object tracking applications are complex and where it is
simpler.

Modules:
Browse System Videos:

This module allows the user to upload any video from his system so that application will connect
to that video and start playing it. If an object is detected while playing the video application
marks that object with bounding boxes, while playing video if you want to stop playing the video
then you have to press ‘q’ key on your keyboard so that it stops video playing.

Start Webcam Video Tracking:

This module connects itself with an inbuilt webcam and start streaming the video, while
streaming if any object is detected then application surrounds that detected object with bounding
boxes. If you want to stop playing press ‘q’ on keyboard so it stops webcam streaming.
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Exit:
Exit is used to exit from the output which stops the current process.
Modules from Python Used in Project:

TensorFlow

TensorFlow is free and open-source. It is a part of math library. It is used in many
applications of machine learning. It can be used for research purpose and production purpose.
It was developed by the Google Brain team for internal use of Google.

Numpy

Numpy is a package which is used for array processing. It gives multidimensional array
object, and also tools for working with these arrays.

It has following uses:

1. N-dimensional array object

2. Sophisticated functions

3. Tools for integrating C/C++ and Fortran code

Arbitrary data-types can be defined using Numpy which allows Numpy to integrate with
different databases.

Pandas

Pandas is also Python Library which is open source providing data manipulation and analysis tool
using its data structures.It is used for data munging and data preparation. Using Pandas, we can
accomplish five steps in the data analysis such as data load, prepare, manipulate, model, and
analyze. Python pandas have wide range of applications.

Matplotlib

Matplotlib is a Python 2D plotting library which produces figures in a variety of formats and
interactive environments across platforms. It can be used in Python scripts.You can generate
plots, histograms, power spectra, bar charts, error charts, scatter plots, etc., within a few lines of
code.

Scikit — learn

Scikit-learn provides both supervised and unsupervised learning algorithms through relevant
interface in Python. It is distributed under many Linux distributions, encouraging academic and
commercial use.

I11. Procedure and Algorithms

How to install OpenCV on Mac OS?

Our system must be loaded with python 3.7 and OpenCV. Install OpenCV, using pip3
installnumpy.and import cv2

import cv2
tracker_types = [[BOOSTING', 'MIL','KCF', 'TLD', 'MEDIANFLOW', 'CSRT', 'MOSSE']
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ALGORITHMS:
1.Boosting

It is a tracker which is a version of AdaBoost. It uses HAAR cascade face detector. This tracker is
examined at runtime using positive and negative examples of an object.

2.MIL

It also works same as Boosting tracker as mentioned above. But MIL will not consider only
current location of object as positive reference or example, it takes small neighborhood around
current location as positive reference. As it concentrates only small neighborhood location, it is
seen as bad idea of positive example.

3.KCF

The derivation of KCF isKernelized Correlation Filters. It adds other features to above mentioned
trackers. It observed that in MIL tracker there are large overlapping region. This overlapping is
removed by this tracker to make tracking fast and accurate.

4.TLD

The derivation of TLD is Tracking, learning and detection. It divides the long tracking work into 3
components tracking, learning, detection, “The tracker follows the object from frame to frame.
The detector localizes all appearances that have been observed so far and corrects the tracker if
necessary. The learning estimates detector’s errors and updates it to avoid these errors in the
future.”

5.Medianflow

The Special feature of this tracker is that it tracks object in both forward and backward directions
and measures discrepancies between these two, so we have to minimize this forward backward
error, so it can detect tracking failure.

6.CSRT

This type of tracker uses special reliability map for adjusting filter support to selected region from
frame which we take for tracking. It helps in localizing of selected part and improve tracking of
objects. It use feature likeHoGs and Color names. It also gives higher accuracy for tracking an
object.

7.MOSSE

This tracker uses adaptive correlation for object tracking, so it produces stable correlation filter
when we use single frame for tracking. It is robust for variations in scale, pose, lighting, etc. It is
also helps in detecting occlusion, which gives us option to pause and resume. MOSSE tracker also
operates at a higher fps.

IV. Implementation and Results
Output generation

After running the program this is how output looks like where we have 3 modules

http://annalsofrscb.ro 7818



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 7815 - 7824
Received 25 April 2021; Accepted 08 May 2021.

1.Browse system Videos
2.Start Webcam Video Tracking
3.Exit

Browse System Videos

Start Webcam Video Tracking | Exit

Fig.2: Object tracking dash board

e If you choose the option Browse System Videos the control goes to videos where you

have an option.
e To select the video where you want to track objects. Even you have an option to download

any video from browser and paste those in videos folder so that you can track the objects
present in that videos.

¢

Browse System Videos

Slxt‘l\“'thl‘ﬂnl"iﬂfn'[l‘llkinE‘ Exit
f o X

H O Tisehereto searh

Fig.3: Choosing video for object tracking
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When you choose a particular video from the videos folder the tracking of objects will be done
and a rectangular box will appeared as boundary of that objects to represent that the object has
been tracked.

H O Tipeheretosearch

Fig 4: Video playing and object detected

Fig 5. Cars detected in video
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Fig.6: Detecting objects in video
1. After the video has been stopped running the below output will be displayed.

f OtiecTecking Usirg Phon -8 X

Object Tracking Using Python

Bromse System Videos E-'manojObjectDefection videos videoS. mpé
Start Webcam Video Tracking ﬂ
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Fig.7: List of detections in video
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2. If you choose the option Start Webcam Video Tracking, it prompts you to allow camera
you need to allow the camera so that we can track the objects on the spot. This is how the
webcam video tracking will be done after webcam is enabled.

Object Tracking Using Python

Fig.8: Object detection using webcam

3.when your task has been completed you need to choose exit option so that you get exit from the
output window

Fig.9: Exit from the dash board

http://annalsofrscb.ro 7822



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 7815 - 7824
Received 25 April 2021; Accepted 08 May 2021.

V. Conclusion and Future Scope

The developed application proves that object detection can be deployed in different platforms as
needed. This system is a good match of the need to have surveillance cameras with object
detection notification. The strength of this system is that it can be trained for any type of object to
be detected for different situations. An extension to this work would be to adapt the system to low
cost card and adapt it to the card architecture to obtain better performances. The next steps of this
work will be to enhance the embedded platform performance. This enhancement can be achieved
through the usage of parallelism. We can run several processors simultaneously and
independently to enhance or improve response time and performance.
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