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Abnormal Behavior Detection Based on Deep-LLearned Features

WANG Jun, XIA Limin'

(College of Information Science and Engineering,Central South University ,Changsha 410075, China )

Abstract: Most existing methods of abnormal behavior detection merely use hand-crafted features to
represent behavior, which may be costly. Moreover, choice and design of hand-crafted features can be diffi-
cult in the complex scene without prior knowledge. In order to solve this problem, combining the stacked
denoising autoencoders (SDAE) and improved dense trajectories,a new approach for abnormal behavior de-
tection was proposed by using deep-learned features. To effectively represent the object behavior, two
SDAE were utilized to automatically learn appearance feature and motion feature, respectively, which were
constrained in the space-time volume of dense trajectories to reduce the computational complexity. The vi-
sion words were also exploited to describe the behavior using the method of bag of words. In order to en-
hance the discriminating power of these features,a novel method was adopted for feature fusing by using
weighted correlation similarity measurement. The sparse representation was applied to detect abnormal be-
haviors via sparse reconstruction costs. Experiments results show the effectiveness of the proposed method
in comparison with other state-of-the-art methods on the public databases CAVIAR and BOSS for
abnormal behavior detection.
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0.982, RPFATAY 77 1A AR A R I %8, [ 5 J2 JLF
K75 25 1) ROC fii2k. % 2 2 LR G J5 3 ROC
Bk TR FL AUC.Z5 R, 3 T2 A3 H 5+
HAT R SO IrE LT 3 Fhoy ik B T A A
HER .
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Fig.4 BOSS dataset
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Tab.2 AUC of five methodson BOSS dataset
Jrdk: o ScERl4] ScERC] scEkl12] sckl14]  sedosik

AUC 0.897 0.945 0.936 0.950 0.982

DL S5 R, TOie & A SR AT o A i
e NSEHAT RN, 5 H e dr A e AT O
AT EL A T v A D Y A . SR 4 RS T H AR
B S8 AT RO, i TR 2 A3 BTG
0« AT 3k G A7 70 T8 44 [ 00, (5 53 R B8 1k RE W 8
K SR H RN 2 L e 7 VAR ek (11 R A
B HE (HOG, HOF #l MBHD , X $454F & H
TRl A9 N TR AR DR S ARG 00 o 7 2R B S8 2 .
SCHRCI2 A 14153 590 R I HE AR B 3l g B #4571 25 i
RN 45 AT R FRAE « 3% S8 RRAF B 4 4 Hh 3
NRTT A o B G L AG 0 3 2o 93 06 (HLX AN
TR T AN 35 R 2 B T, X A
1) 388 7 v T LR i R A I R R B 2 2T )
26 AT N EE ERE A A G LA 5 2) S TP
AR SREAT R e il BT SR AR SRS L SR S 3K
R ER M IRAT BRI AT R D4 S i B
TBEREUT N B AN HE Al ShARAE. —J7 16 » i T8
PRI B A T & B8 s 5 B R HE R 25 1 4
T s A 1) 2% 2] e 1 v] SR BRS04 T R R AE s ) —
D5 T80 FARBE 0 46 A4S J2 B2 3R BUE M7 0 R AiE, H
SEPRIAT Ry DRI 1) SR A SRR o 177 3 2 SR A A5G
AR AN AU 0 B T 445 o TR I AS 7 B R R A
YIGRIRBE M4 g T YN ZRARE AR AS JE X 2 2] 1Y)
S T LS8 AT ARSI 3 B At L 5 32 B
53 tES3MH
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Tab.3 Computation complexity of five methods

Jrik CHRL4] SCERC1L] SCRC12] Scik(i4]  SOPJrik

CAVIAR 0.21 0.84 0.41 0.39 0.42
BOSS 0.23 0.91 0.44 0.43 0.45
6 4 it

G55 EAR 22 158 2 B g AR TSR 1 ) 28 23 4 oy
TP TR B A )RR B S R AT ORI O i
916 » ) FH SRR 2 W 5 ) 45 1 5 R s L3 412 U E
WURFHE TR B 32 B RF Ak 5 SR 5 1 48 e R AR 1 23
RBETT M TSR A T3 32 Xk i — MR A 11 7 il
s g R R B AT S AT AL O T g
UESCH 5 5 WA R 7E 2 S8 2 CAVIAR Al
BOSS EX§3Crp 7kt Ay 7k, o 5 J g LR 7
LT T XL 25 R R T, SO U5 i B T A
HIEIES il g B=F i
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