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Moving Object Detection and Tracking in
Multi-view Compressed Domain
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Abstract

In this paper, we propose a moving object detection and tracking method for multi-view camera environment.
Based on the similarity and characteristics of motion vectors and coding block modes extracted from
compressed bitstreams, validation of moving blocks, labeling of the validated blocks, and merging of
neighboring blobs are performed. To continuously track objects for temporary stop, crossing, and overlapping
events, a window based object updating algorithm is proposed for single- and multi-view environments. Object
detection and tracking could be performed with an acceptable level of performance without decoding of video
bitstreams for normal, temporary stop, crossing, and overlapping cases. The rates of detection and tracking are
over 89% and 84% in multi-view environment, respectively. The rates for multi-view environment are improved
by 6% and 7% compared to those of single-view environment.

Key words : video compressed domain, moving object detection, moving object tracking, multi-view camera
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for(i=0; i<K; i++) {
if ke {1,2,--,M}
s.t. ’posil (z’)*posil ’ ’< Tos
keep obj(i)
else
delete 0bj (i)
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Flg. 6. Proposed algorithm of object information
update
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keep obj(i)
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keep obj(i)
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Fig. 8. Object information update algorithm in
multi-view camera environment
IV. 48 23} 9 45 24
4-1 A8 24
AME = EHdleA T Fheet 7)RE o] F
3l F 7l

A AE 9 34 Qs 4 d5e ¢
9] F}ElE o843t QVGA 3= 30Hz THAA
HlTe AAAE I 45 HIED 442 9
8 H264/AVC IM 1515 0|83t A|U2E baseline
of del A4



104 S-23gsls] =22 A 178 A 1T 2013 29

g2 7] $49 gAe g
Ao AL§E DA Tle A BB ol5A9)
WET S TP, ) £29} B F o)
FiletE Abgste] BRIl QAL 400-500 =
SEEEFELEY ERERCRECEREE
$3)910,

(c) (d)

8 9. Mot &1elE M5 chE Z3} Test 1 Al
A9l view 1, 1718 540
( ) °|_JE _QI.EI:[ ( ) OIE':'E 7=

o= m=
(c) OIZES oAt 212 (d) Ol blob ZE
Fig. 9. Test results, 171th frame of view 1 in Test1
sequence

(a) original images (b) detection of moving blocks
(c) labeling of moving blocks
(d) merging of neighboring blobs

8h o|3H A&

Lo}

a8 9= Aot 4= =9l 7k o] 5] AE 4
4 7IHe A AAE BHoFrh ARME 7
os] AHAE olFEEEe] U 8-dF AR
(8-connected component) 25 ’\f{H?'Sh:} ¥ 9( )
2% 3ol ek ol FAE 4
blob2 & WA=, o]efgh
s Ase) A%7)

HT QoA &

A o]sA AEE oA

(JKONI 17(1): 98-106, Feb. 2013)

gty 2% 9(d)E xﬂom o] blob A ¥a1
o o AT blobES 3t} blob o2 AFS
Ajoltt. 1 Ax} 15xﬂ°ﬂ i 2hd Mso] A
Ql dgo] 7hsa, ol EA o YAl BA|¢} L
Al A&HQL o] FA FAE 943 b AV b
3tk
7 102 £ =gl A Al &
A2 view 29 4% ] *17 9] iéoﬂ o o] 54 ]
AZS vehdoh 1

ﬁ#
Mz
oz

50| e o|SH €5 o

T8 10. GAko| Azt
=X ZAD} Test 1 AIHA view 2
Fig. 10. Moving object detection and tracking result
according to the time flow of images, View
2 in Test 1 sequence



o,
ot
e
©>
Ho
50

12
[
o
2

;AT o=

4-3 CIAIH FHH2tE HE% olsH d& 2 F
o Z3

T2 11, o™ Fizh Jjet olsH AE Y £ A
of Test 1 AIEA view 1
(a) &9 352 (b) =tH 366 (c) 2HH 388 (d) =tH 401

Fig. 11. Moving object detection and tracking in
compressed bitstream in multi-view camera
environment, View 1 in Test 1 sequence

(a) 352th frame (b) 366th frame
(c) 388th frame (d) 401th frame

2% 109 Test 1 AlA29) view 1] that o]%A] *
A view 29= B view 12 54 AR E AHA
o] & ARE FAste] A&A Q] 3 o] o] Fo|A|A]
erokeh 18 118 view 13} view 2 Alo]9] SR 1Y)
HEE AA O 7IRket] T 4] A AR 734
dnFES 283 2945 Yedth ke W
3l view 19|MT EA| GA] & HHA] o] A AR
A&HOZ FABIAL YHS gR1E + Utk
< ZF 309 A Al el 45 =
YA AR o] &3t -9 ThAlH FH
P 5o tigk AQE WAle o)sA HE %

. Hee o sAl7t EAst
ot ) A8 ol 57t s HE
O]E}. 2E AE29) viewoll tial] &

A Aol sl A 3759

Aol FE A

i Jz

Iy Ff“
o o
ofr rot rﬁ

o,

tlo
i
AU
£
_ﬂ
o_>|:
olr

L o
=)

¢

=

o [ OO [ RT3
b ok fo 2
@
< 4y

1 =

offt
i—";
ol S
e 2
NE
o
_Bi

= Lol A TR Tt ek ol g A AE B S 105

¥ 1 Mok CHAE Ftm2t gtHoAMe| o|sH HE &
=M Ms

Table 1. Performance of object detection and
tracking in compressed domain for multi-view
camera environment

AE(%) 4(%)
ARz | view| waNd | B | w9AR | oad
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