International Journal of Soft Computing and Engineering (IJSCE)

ISSN: 2231-2307, Volume-2, Issue-6, January 2013

Study and Analysis of Methods of Object
Detection in Video

Sanjivani Shantaiya, Kesari Verma, Kamal Mehta

Abstract— Object detection is generally performed in the
context of higher-level applications that require the location
and/or shape of the object in every frame. In the recent years
various object detection methods have been proposed over by
many researchers and both the apprentice and the proficient can
be confused about their benefits and restrictions. In order to
overcome this problem, this paper presents an analysis of some
important methods and presents innovative classification based
on time, memory requirements and accuracy. Results of Such an
analysis can efficiently guide the researcher to select the most
suitable method for a given application in a proper way. This
research paper includes various approaches that have been used
mostly by different researchers for object detection.
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I. INTRODUCTION

The field of automated surveillance systems is nowadays of
immense interest because to its implications in the prospects
of security. Surveillance of vehicular traffic and human
activities offers a context for the extraction of significant
information such as scene motion and traffic statistics, object
classification, human identification, anomaly detection, as
well as the analysis of interactions between vehicles, between
humans, or between vehicles and humans [1].

Il. APPROACHES OF OBJECT DETECTION

The proliferation of high-powered computers, the
availability of high quality and inexpensive video cameras,
and the increasing need for automated video analysis has
generated a great deal of interest in object detection and
tracking algorithms[13]. Detection of moving objects in
video streams is the first relevant step of information
extraction in many computer vision applications, including
video surveillance, people tracking, traffic monitoring, and
semantic annotation of videos. There are various approaches
for object detection. Background subtraction is a widely used
approach for detecting moving objects in videos from static
cameras [2,6,7]. The rationale in the approach is that of
detecting the moving objects from the difference between the
current frame and a reference frame, often called the
“background image”, or “background model’[14]. However,
there is a wide variety of techniques and both the expert and
the newcomer to this area Final Stage
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A. Frame Difference

Frame difference is generally the simplest form of
background subtraction. The current frame is simply
subtracted from the previous frame, and if the difference in
pixel values for a given pixel is greater than a threshold Ts,
the pixel is considered part of the foreground [4]:

|framei— framei—1)| =Ts.......... (1)

B. Approximate median

In median filtering, the previous N frames of video are
buffered, and the background is calculated as the median of
buffered frames. Then (as with frame difference), the
background is subtracted from the current frame and
thresholded to determine the foreground pixels [11]. Median
filtering has been shown to be very robust and to have
performance comparable to higher complexity methods.
However, storing and processing many frames of video (as is
often required to track slower moving objects) requires an
often prohibitively large amount of memory. This can be
alleviated somewhat by storing and processing frames at a
rate lower than the frame rate— thereby lowering storage and
computation requirements at the expense of a slower adapting
background [12].

C. Mixture of Gaussians

Among the high-complexity methods, MoG is more robust,
as it can handle multi-modal distributions. In MoG, the
background isn't a frame of values. Rather, the background
model is parametric. Each pixel location is represented by a
number (or mixture) of Gaussian functions that sum together
to form a probability distribution function p(x,). Stauffer and
Grimson in [9] describe the probability of observing a certain
pixel value, x, at time t by means of a mixture of gaussians that
sum together to form a probability distribution function as

p(x) = Ty e n(, — fi e Zie )ovnn)

with each of the K Gaussian distributions deemed to
describe only one of the observable background or
foreground objects. In practical cases, K is set to be between 3
and 5.The mean u of each Gaussian function, can be thought
of as an educated guess of the pixel value in the next frame.
;¢ is an estimate of the weight of the i™ Gaussian in the
mixture and & i is the mean value of the i Gaussian in the
mixture, at time t. A robust video processing system should be
capable of dealing with movement through cluttered areas,
objects overlapping in the visual field, shadows, lighting
changes, effects of moving elements of the scene (e.g.
swaying trees), slow-moving objects, and objects being
introduced or removed from the scene [15]. This algorithm is
simple and of low computational complexity.
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However, the object is hard to be precisely detected when
both of the background and the foreground are complicated.
Holes come with the object detected as well. Background
subtraction is very adaptive to stable environments, but is
extremely sensitive to dynamic scene changes due to lighting
and extraneous events.

I11. IMPLEMENTATIONS

The three methods mentioned above are implemented on
video dataset. The implementation has been done using
matlab and accordingly results are mentioned in the following
paragraphs.

A. Frame Difference Method

Frame difference method is simple and easy to implement.
Fundamental logic for detecting moving objects from the
difference between the current frame and a reference frame,
called “background image” and this method is known as
Frame Difference Method. For implementation we consider
first frame to be the background frame and compare the next
frames against the background frames and keeping the
threshold value =25.

Fig. 1 Object detected using frame difference.

B. Approximate Median Method

Assuming that the background is more likely to appear in a
scene, we can use the median of the previous n frames as the
background model [12].

Blx,v,t) = median{I(x.y. t =Y. (3)

Ix,v. £) —median{I(x,v.t =i} = Th ... (4)

where {0, ...n— 1%L

The implementation of approximate median method is as
shown

Fig.2 Object detection using approximate median
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C. Mixture of Gaussians Method

Mixture of Gaussians method maintains a density function

for each pixel. The algorithm works as [15]:-

1. Model the values of a particular pixel as a mixture of
Gaussians.

2. We determine which Gaussians may correspond to
background colors-Based on the persistence and the
variance of each of the Gaussians.

3. Pixel values that do not fit the background distributions
are considered foreground until there is a Gaussian that
includes them.

4. Update the Gaussians.

5. Pixel values that do not match one of the pixel's
“background” Gaussians are grouped using connected
components.

The result of implementation on a given video using
mixture of Gaussians is as shown:

Fig.3 Object detected using mixture of Gaussian

IV. PERFORMANCE ANALYSIS

After implementation of all the methods mentioned above;
analysis is been done based on some parameters that are speed
or time needed for computation of algorithms, memory
needed for the variables used and accuracy in terms of quality
of the result.

A. Time

In this paper, time is divided into three levels, which are
slow, medium and fast. If the same object appears twice in the
overlapping area between the consecutive frames, the relative
speed is slow. The fastest amongst the methods reviewed is
certainly the frame difference, where, for each pixel, the
classification is just a thresholded difference and the
background model update adapts just one or two parameters.
The fastest amongst the methods reviewed is certainly the
frame difference, where, for each pixel, the classification is
just a thresholded difference and the background model
update adapts just one or two parameters. For frame difference
method the time complexity can be defined as O(1). The
median filter has a similar classification cost, but model
update can be approximated as linear in the number of
samples, ns,(ns is usually sub-sampled from the full sample
set,n. The corresponding complexity can be stated as O(ns).
The Mixture of Gaussians method has O(m)complexity, with
m the number of Gaussian
distributions used, typically
in the order of 3-5.
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Table 1. Performance Analysis of object Detection
Methods

Method Time (in ms) | Memory Accuracy
(in bytes)

Frame Diff. 5.6719 691 H

[1.4] (Fast)

Appro. 5.9688 691 M

Median [11,12] | (Fast/Medium)

Mixt. Of 48.7969 968 L

Gaussian [9] (Slow)

B. Memory requirements

Space complexity is computed as combination fixed
parameters having constants, instructions and also variable
parameters having a recursive function which uses stacks. All
our methods we uses simple looping and if else function and
not any recursive functions hence computations for memory
requirements have been done in terms of bytes used for the
necessary parameters as mentioned in table 1.

C. Accuracy

Here the accuracy has been restricted to analyze visual
characteristics in terms of results of implementations
achieved and categorize each approach as providing limited,
intermediate, or high (L, M, H) accuracy in terms of quality or
visibility of object detection. The quality of results was good
as it is shown in fig. 1 and 2.In fig.2 object shadows of the
object can be seen. But in fig.3 it is been clearly seen
occlusion in a image and accuracy is low.

V. DISCUSSION & CONCLUSION

Moving object detection from video sequences is an
important research portion, since it can be used in many
regions such as intelligent video surveillance, motion
analysis, human-machine interface applications, and so on.
Moving object detection is the basis of moving object
identification and tracking. In this paper, we have presented a
review of the most relevant background subtraction methods.
This original review allows the readers to compare the
methods’ complexity in terms of speed, memory requirements
and accuracy, and can effectively guide them to select the best
method for a specific application in a principled way.

Amongst the methods reviewed, simple methods such as
the frame difference or the median filter offer acceptable
accuracy while achieving a high frame rate and having limited
memory requirements. Methods such as Mixture of Gaussians
proved to be with low accuracy and slow speed and high
memory requirements.

REFERENCES

1. Alok K. Watve, Dr. Shamik Sural “Object tracking in video scenes”,
seminar at IIT Kharagpur, 1998

2. Yiwei Wang and John F. Doherty, Robert E. Van Dyck “Moving Object
Tracking in Video,” 1999

3. Dong Kwon Park, Ho Seok Yoon and Chee Sun Won, “fast object
tracking in digital video”, IEEE Transactions on Consumer Electronics,
Vol. 46, No. 3, AUGUST 2000

4. Shanik Tiwari, Deepa Kumari, Deepika Gupta, Raina,” Enhanced
Military Security Via Robot Vision Implementation Using Moving
Object Detection and Classification Methods  “,IOSR Journal of
Engineering (IOSRJEN), Vol. 2 Issue 1, Jan.2012, pp.162-165

5. Robert Bodor, Bennett Jackson, Nikolaos Papanikolopoulos,”
Vision-Based Human Tracking and Activity Recognition”,2000

6. Paul Viola,Michael Jones,Daniel Snow,” Detecting Pedestrians Using
Patterns of Motion and Appearance “,Proceedings of the International

Retrieval Number: F1141112612/2013GBEIESP

175 & Sciences Publication

ISSN: 2231-2307, Volume-2, Issue-6, January 2013

Conference on Computer Vision (ICCV),October 13, 2003, Nice,
France.

7. Alper Yilmaz, Omar Javed, Mubarak Shah,” Object Tracking: A Survey
“ACM Comput. Surv. 38, 4, Article 13 (Dec. 2006), 45 pages. doi =
10.1145/1177352.1177355
http://doi.acm.org/10.1145/1177352.1177355

8. Lan Wu,” Multiview Hockey Tracking with Trajectory Smoothing and
Camera Selection “,2005

9. Massimo Piccardi, “Background subtraction techniques: a review
“2004 IEEE International Conference on Systems, Man and
Cybernetics 0-7803-8566-7/04/$20.00 @ 2004 IEEE

10. Arnab Roy, Sanket Shinde and Kyoung-Don Kang,” An Approach for
Efficient Real Time Moving Object Detection «,2009

11. Sivabalakrishnan.M and Dr.D.Manjula,” An Efficient Foreground
Detection Algorithm for Visual Surveillance System  “IJCSNS
International Journal of Computer Science and Network Security,
VOL.9 No.5, May 2009

12. Shireen Y. Elhabian*, Khaled M. El-Sayed* and Sumaya H. Ahmed,”
Moving Object Detection in Spatial Domain using Background
Removal Techniques - State-of-Art” Recent Patents on Computer
Science 2008, 1, 32-54 , 1874- 4796 /08 $100.00+.00 © 2008 Bentham
Science Publishers Ltd.

13. Young Min Kim,” Object Tracking in a Video Sequence”,2007

14. Sourabh Khire & Jochen Teizer,” Object Detection and Tracking “,2008

15. Prof. William H. Press,”Gaussian Mixture Models and EM Methods”,
The University of Texas at Austin, CS 395T, Spring 2008, Prof. William
H. Press

16. Jiyan Pan, ,BoHu, and Jian Qiu Zhang,” Robust and Accurate Object
Tracking Under Various Types of Occlusions “,IEEE Transactions On
Circuits And Systems For Video Technology, Vol. 18, No. 2, February
2008

17. Vibha L, Chetana Hegde, P Deepa Shenoy, Venugopal K R, L M
Patnaik,” Dynamic Object Detection, Tracking and Counting in Video
Streams for Multimedia Mining “JJAENG International Journal of
Computer Science,35:3,1JCS_35_3_16,21 august 2008

18. S. Saravanakumar, A. Vadivel and C.G. Saneem Ahmed,” Human
object tracking in video sequences “ICTACT Journal On Image And
Video Processing, August 2011, Volume: 02, Issue: 01

AUTHORS PROFILE

Sanjivani Shantaiya, completed B.E(CSE) from
Amravati university,M.s and M.tech from technical
university of Chhattisgargh,Bhilai, C.G.Pursuing Ph.D
in CSE from C.VV.Raman University,Bilaspur,C.G.

Kesari Verma, Post graduated in 1998 and got
doctorate in 2007. She is current Assistant professor in
National Institute of Technology, Raipur. She has 12
year R & D and Teaching experience. She has more than
30 publications in journals and conferences

Kamal k mehta, obtained his Bachelor of Engineering
in Computer Technology from KITS Ramtek Nagpur
University and M. Tech from GEC Raipur Chhattisgarh.
He received Doctoral Degree from Technical University
of Chhattisgarh State. He has over 16 years of teaching
experience. He is credited with 17 publications in
reputed journals and 32 papers in conference proceedings. He was principal
investigator of AICTE sponsored research project for two years. He is active
member of IEI, ISTE, CSl and VLSI society of India.

Published By:
Blue Eyes Intelligence Engineering

Exploring Innovation



