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Multiple Moving Object Detection Using Different Algorithms
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ABSTRACT

Object tracking algorithms can reduce computational cost by avoiding computation over the whole image
through the selection of region of interests based on object detection. So, accurate object detection is an important
task for object tracking. The background subtraction algorithm has been widely used in moving object detection
using a stationary camera. However, it has the problem of object detection error due to incorrect background
modeling, whereas the method of background modeling has been improved by many researches. This paper
proposes a new moving object detection algorithm to overcome the drawback of the conventional background
subtraction algorithm by combining the background subtraction algorithm with the motion history image algorithm
that is usually used in gesture detection. Although the proposed algorithm demands more processing time because
of time taken for combining two algorithms, it meet the real-time processing requirement. Moreover, experimental

results show that it has higher accuracy compared with the previous two algorithms.
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(a) Background

a2) 1.0 A welze) A o

(b) Current frame

(c) Foreground

Fi;I . 1. Application example of background subtraction algorithm
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Fig. 2. Application example of motion history image
algorithm
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Fig. 4. Example of labeling by distance relation: (D boxes are the result boxes of background subtraction algorithm, 2 boxes
are the result boxes of motion history image algorithm, (3 boxes are the result boxes of the proposed distance relation
algorithm
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Fig. 6. Flowchart of the proposed labeling
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Fig. 5. Example of labehng by inclusion relation: @
boxes are the result boxes of background subtraction
algorithm, @ boxes are the result boxes of motion history
image algorithm, 3 boxes are the result boxes of the
proposed inclusion relation algorithm

1832

www.dbpia.co.kr



=i/ 01F RS R o olsAA AE

AE daElsan A Asdd s S5
I AlRkehe aElge] AARMIE SRS ST
o RA, AR daelge] 2E e B
F13 Ao [819] 7he-Alst 3 walEs S5 3
Al S ol 8st i A el % Aared

(112 [12]¢014] ARl 24 ]~%e] o|n]X] L]
=3 A& A5S vlagch

Ak darelg, v 2 darels, 1o BA
B|~ge] o]ulx] ire|&S H|walr] €8 OpenCV
2.4.9 Blo|He]E]E o]43le] C/C++E 7t du]EE
< mdg sy, APE A HUHE e 34
GHz Intel core i7-3770 CPU, 16 GB DDR3 RAM,
Windows 7 G AHE 7IA= FU3F PColA] &
563709 ZHE 7R 39 o] AAZ} b2t el

i

32

)

22

2

B3

o,

mﬁ, ol ol

O, o

L oX

2

E
_

T3

1S ok

e
o

Py

— o

N o o

’
k3

4 B
i

A
ZH ) 75 2 AATMS s A
ok Alekshe dare]se] 7] daElEE
= g Bl O(n?) 9] A7 EAEE 713
2 18l A7k vlae]] glolA] tha
=57 AARE F2F 24219 15 fpsE o] A

ofo
iy
ok

9
r

Oy

+

B

ol |o

g % 2 AY Gl Sk A 8 e

2. =8 AA 9 7% A7E3 Ak delEe AEs wa
Table 2. Accuracy comparison between the proposed and conventional algorithms for each of object
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Table 1. Performance comparison between the proposed
and conventional algorithms

Processing | Frame per
A .
couracy(%) time(Sec) sec(Fps)
Background
subtraction 44.53 19.44 28.96
(BGS)
Motion history
image 93.24 24.24 23.23
(MHI)
Proposed 97.62 33.44 16.84

A5 Akshe dae]Ee] AHewe| nlae|ch A
g AAellM= & 399 ol AAE sk A W
A AAE 259 Ze|ollA el 4624 ZH|<]
of| A AR, T WA A= 7404 ZH el
eht 500 A ZH|dellA] AleprIck 2E|an wpA] et
Al AA) AR 65HA ZHA| el et 3979 =
Hellx] Alzlek ZF AA7E Ve Za9]F AL
A= Q) AlelellA] AEE ZAld) el A
Ak ZH S St ASE vwE sk
w7 mElgjo] o] Feix|7] =

Zegsle] 7R 2dlES Bal 3% a7 ol

B3 v AF dare]Ee) Aol Axde 21 2 2
o A3k Hol oF 5 glrk. A s|nge] o]w]A] &
[e)

FEEL w4 2 duelZe] BlEixE <3

Number of Detected Number of Error Accuracy (%)
frames frames

Object 1 250 187 57.21

BGS Object 2 165 261 38.73
Object 3 125 207 37.65

Object 1 409 28 93.59

MHI Object 2 417 9 97.89
Object 3 293 39 88.25

Object 1 417 20 95.42

Proposed Object 2 424 2 99.53
Object 3 325 7 97.89
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