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Anomaly Detection in Motion Images Containing Multiple Persons
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The detection of anomaly (abnormal/unusual) movements is an important problem in video
surveillance applications. We propose an unsupervised method for anomaly movement detec-
tion in scenes containing multiple persons. Our method uses cubic higher-order local auto-
correlation (CHLAC) to extract movement features. We show that the additive property of
CHLAC in combination with a linear eigenspace method is well suited to simplify the learn-
ing of usual movements and to detect anomaly movements even in scenes containing multiple
persons. One particular advantage of this method is that it does not necessitate the object
segmentation and tracking, and also any prior knowledge about objects. Some experimental
results are shown to exhibit the validity of the method.

Oct. 2005

1. Oo0o0oano

oobooooooooooooooooooooon
goooobobooooooooboooboooooooo
goooobooooooooocooboooooooo
gooooboboooooooboobooooooboooobo
gooobooooooooooobooooooooo
gooooooooooooooboooboooooo
gooooooooooooooooobooooooo
goooooboooooooooobooboooooobo
ooo

gboooooooooobooobo 100000
goooboooooooobooboooooboooon
gooobobooooooobooboooooooooo

t00o0000bDo0ooOoooooo
Graduate School of Information Science and Technol-
ogy, The University of Tokyo
f10o0oooooo
National Institute of Advanced Industrial Science and
Technology (AIST)

43

000000000000000000000000
0oooooooY?00000000000000
000000000000000000000000
000000000000000000000000
0Ooooooo''Ygoooo0oo0ooonon
000000000000000000000000
000000000000000000000000
0ooo

00000000000000000000000
00000000000000000CHLACOOOY
00000000000000 (¢,y) 0000000
00000000000 00HLACOOO® 0000
(z,y,) 0000000000000O0000OO0O0
000000000000 (2,y,¢) 00000000
0000000O00CHLACOOOOOOOOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000 ®Y00000CHLACOOOOOOO



44 ooooooooooooooooooooboboooooooo

000000000000000000000000
ooooog

00000000000 D000000000000
000000000000000000000000
00000000000000D0000000000
00000000D00000D00000000000
00000000000 00000D00000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000D000D000000000000
00OosSvMOOOOOOOOOOOOOOOOOO
0000000 o0”000000000000000
00000000000 00000D00O0® o000
0000000000000 000D0000000D
000000000000000000
000000000000000000CHLACO
000000000000000000000000
O0DO0DOCHLACOOOOODODOOOOODODOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 D000D0000000Dn
0000000000000 D000000D0O0D
000000000000000000000000
ooooog
00000000000000000000000
000000000000000000000000
000000000D000000PCAOODOOOOO
000000000000000000000000
00000000000000000® 020000
00000000000 000D000D0000000n
0000000000000 D00000D0O000

2. 00000

2.1 000000000

goboboooooooobooboooooooooo
oooooooooooobobobooOoOooObOOooOoaa
000 352x2400000000002600000
goooooooooooooobobooooooo
goboooooooooioooooobboOonooonn
gooobooooooooooobooooooboobo
gooooboobooooooODObOOoOoOoooooDDO

Oct. 2005

(a) (b) (c)

01 000O0(x)0000(b) 00000(c)0000
Fig.1 Preprocessing, (a) original image, (b) difference

image, (c) binarized image.
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Fig.2 Example of displacement pattern of CHLAC (h r’
b77).
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Fig.3 Additive property of CHLAC, (a) image of feature
x4, (b) image of feature ®p, (c) image of feature

xra+xB.
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Fig.4 Additive property of CHLAC and linear subspace,
(a) usual movement (walk), (b) anomaly movement
(tumble), (c¢) both movements.
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Fig.5 Examples of data used in a detection phase.
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Fig.6 Examples of tumble movement (20, 30, 40, 70, 80,
90th frame).
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Fig.7 Anomaly value (one person).
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Fig.8 Examples of multiple persons. (a) three persons’
walking, (b) one person’s tumbling.
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Fig.9 Anomaly value (multiple persons).
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subspace.
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