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Anomaly Detection Based on Motion Direction
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Abstract
According to different motion direction rules for different events, we introduce block-based motion directions to model

A novel algorithm is proposed in this paper to detect anomalous human behaviors based on motion directions.

those events, and use support vector machine (SVM) to detect the abnormalous actions from real-time monitoring video
sequences. To increase the robustness against noise and to capture the slight movement of the object, we select the
foreground frames (the frames having human object) with a background edge model before the action feature extraction.
Then, action features are extracted using normalized histogram analysis from the motion directions of all the foreground
frames. Our experiments on public areas such as hallway show that our algorithm is able to track complex actions of
single and multiple people accurately and is robust against the variation of object size, lighting, and noise during their

movements. Our algorithm is of low computation complexity thus it can be used for real time monitoring.
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Fig.1 Flowchart of the proposed anomaly

detection algorithm
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(b) Four persons chatting together
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Examples of multiple people in the corridor
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Fig.3 Foreground edge detection results
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(a) The original video frames
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detected by our proposed
method

K4 =Bl vA RS 45 3

Fig.4 Comparisons of three different foreground detection methods
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Fig.5 Motion direction normalized histograms of

different activities (X is the center of each bin, Y is the

motion direction proportion lying in the corresponding

bin for a certain video section.)
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Table 1  Comparison of the detection results with different bin numbers
bin 441 (N) 5 7 9 10 12 13 14 15 16 18
TEFAT Akl e 0.953 0.979 0.979 0.975 0.974 0.976 0.982 0.982 0.982 0.981 0.980
AT AR A 0.667 0.719 0.722 0.732 0.723 0.717 0.751 0.747 0.726 0.738 0.738
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5.1 HEITAHRNZRIILE

FENZRER T, IERIFEA L i B I0ATAE,
RN Z N, W4 [R5 1 8Os AT E 5, Wk 6
B, 36 1081 AMUBIEE; SUiFEA AT WK
TRl A5 TT PR Al Al 25 o s A, il 7 (LR )
JioR, $547 321 DMAUABL. MR R 624 AN IETHIFE
A, 53 MNATIFEA.

FEREATINGRZ 0T, JoAR ISR 3 1Y (0 )7 ik P URE
URREA AT AL, SR 5 A X LEFEAIE FE 5
WESH y. WRAEEE 4 5 A0 s (R DRALE S5 5
A R A B e R DL, R B R AT 1%
A, B8 4 th TN v FUIZREEMARSE + E i

#2 28 PCA REBNRI AT J R B A BRI BE EL 4R

Table 2  Comparison of detection results by PCA-based action features and the original action features
5T PCA JRAGHFAE
BSR4 4 5 6 7 8 9 10 11 12 13
TEHAT AR 2 0.960 0.974 0.974 0.981 0.979 0.980 0.980 0.982 0.982 0.982 0.982
SEAT A e 2 0.732 0.723 0.735 0.735 0.741 0.750 0.750 0.751 0.751 0.751 0.751

(a) HNATE
(a) Single walking

(b) ZNEREATE
(b) Walking together
K6 ER_LRIERAT 7]

Fig.6 Examples of normal activities in the corridor

(c) ZANZZXATE
(c) Walking face to face

(d) ZANrHATE
(d) Walking dispersedly
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(a) 7ET AR (b) #T%¢
(a) Wandering around the door (b) Fighting
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Fig.8 Anomaly detection rate curve and normal action

BRI

false detection rate curve under different ~y
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30 I, YIZREE A 10 0 A7 A Rer I A< e i, AR KR
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AT EAR AR A3 B AR 10 I TR A 1% 4 A b

(c) itz
(c) Falling down
AR L) S AT A s

Fig.7 Some anomalies in the corridor

(d) MR
(d) Chatting

B, AHRAESERR AL T, IR A AR A 22 i 73
ATAERLI R, ARAIESEI L, BT DORYEA SO 4 H
RS B AT D9 PR HE N, A2 S B R AR D 22 SR IR HAT
IR ol

FREITHRNERR S

AP BJE IEHAT A, ARSI AT R il 4%
Bt AEh 1, JE SR HEAT 9 s A -1, AR
WL AE PR BT AT AL A i R AR PR A (R MR (1 1E
PRI, LU JBR L= 4 AN [ IF 1) B 1) S A2 MR A 003 25
i, B9 (a) (WLF00) 45t T HB > MR R D &5 2R
B A AL R B PTAS BL L PR S 5
B, BIJE—mitftydan A6 /D T 0.5 AU, AT %
RUBRRE A AE S HAT A, IR AT LU IEHAT 4
HT T 06 B A5 75 BT 5 RS PR R, T IS A 28 B S
1o, 6 A 7 R E R ALK 3, Fo 6 P
IEHAT IS AR 1, TS ¥ AT 8 N 0.5,
RIVAC S H AT 0 I s m] L IE A DX O3 IE AT 9 MR
A7 AEFATII AL (AR T56 5.1 45 (14 )
T, B TORERIERATE (35 300 ML),
SR T 78 AN S, WARFT A WK Rl
B B FE TR AR DL HE 115, AN SR
RS [A)HEAS—FF, O A B R 45 82 I ) m] DAL
oy 22, MU LT 24 3 AR A A I A 1 R
FAT oA, SR IR AR AE U, S AT O AR
MATy 84.6 %, IEHAT HHIRFIZN 1.3 %. ik
(K5 B AR R, Ko TR s 1, X0 I/

5.2

%3 KRIARMTTEE 6 FE 7 A INEE R G B 24T 4 I IEH RE)

Table 3  Detection results of Fig. 6 and Fig. 7 with different methods (The output is the normal degree of the action.)
T &6 (IEHATH) K7 (RHATN)
(a) (b) (c) (d) (a) (b) (c) (d)
AICITTiE 1 1 1 1 —0.14 0 —-0.33 -0.2
SCHR [14] B 50.41 43.47 48.58 29.82 51.48 49.48 53.03 48.58
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Fig.9 Detection result comparison of two different methods
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(a) Examples of putting a bag (The corresponding frames in the video from left to right are: 37543, 37575, 37 586.)

(b) Iz 1A Rl (A 2047 It R (Ko 7k 35 460, 3475, 35 490)
(b) Examples of falling down (The corresponding frames in the video from left to right are: 35460, 3475, 35490.)
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Fig. 10 Examples of the missing anomalies
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