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Research on real-time abnormal behaviors

recognition algorithm based on incremental spatio-temporal learning
HU Liusi, YIN Wanghong, CHEN Junsheng, WANG Lin, XIA Hongxia
(School of Software Engineering, Anhui Vocational College of Electronics & Information Technology,

Bengbu Anhui 233030, China)

[ Abstract] In order to realize anomaly detection and positioning of spatio—temporal data streams such as the surveillance video, a
real—time abnormal behaviors recognition algorithm (RAID) is designed. The algorithm uses an unsupervised deep learning method
to perform active learning with fuzzy aggregation, and constantly updates and learns abnormal behaviors that evolve over time.
Common real data sets are used to evaluate RAID performance. The experimental results show that compared with the existing

methods, RAID has better performance in terms of accuracy and robustness.
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Fig. 1 System architecture

TN X,,.., C R H—RIEEH
h SERE w PIWIZE AL, R AL IEH AT L
5. HTIKAPIOR X, 65 EH MR8 178
AR, BERLE B AR R X, R T IER AT
MR Q, BEISEH] X, %A 36 0E DU S 8
1o, BUA 9 TR 258 3 00 18 3 47 0 I 2R B
T RATD J2 5 T 52 i F2 A0 1 2 AT A 1 225 £
BES e R AR 2, [ RAID 5T
o P 6 S A D45 2R 8 B 12
1.2 B=E3]

RATD #8625 F Bl 2 5 i 2080, M X,
FAPIERAT AR ZEFoR, B A a e — ool
BRI B R R 1 A % 18 i e/ IME A R 22k
e BPMEBE NS Th A, 7E RAID BRI i 23
FI shémbhas i — R 51 T 5 2 25 W 2R 1Y CNN JZ
Fl—F I T2 2 I [A] 7R ) ConvLSTM JZ 4 A,

gy, B T BRI RS AT Ak B, L o
23 [ shémfh i 22 T RE ST, 1 o A IUBEaE
SEHCH ST, St Ry IR RE LA /2 BE | 8y 224 %
224 AR F I TS AR HOR PR EALIR R A, s A 3
TS AL i A DU I [ D7 R, P RE
T S A TSR, A AT TR A S,
FESR T B ST B A E— e IR R R T A

TEAIT B v, 2 FRUZ W] DL i i P o 45 2
I RFIE R PR B i A TP 119 2 ) 56 2R o 9 i 1)
{ERAEIIZRd e h o 2 B9, RAID iy 2 45
JER 2 A B RURA AL,

LSTM 754k B2 6] K088 77 10 A7 A6 R , i 2 A
s [AE BB TEHR S e e rh b A T 4 . 1 AR B

23 [R] S5 R T st | DA AV 42 A8 0 v 2 > s (i) 00 A
REZW, HI, FHEF LSTM ( Convl.STM) , R
R A BRECIRES | TR ST R T 3D
gk TR AN B, AT, RS AT R A A
BB FUEE UL, ConvISTM AE % M i A i
HI| i $5 I 25 HEAE , ConvLSTM B AV AT DL (1) ~
(5) TR .
i =o(W,*X +W,*H_ +W,oC_ +b)

(1)

/i :O-(fo*Xt + Wh/*Ht—l + Wc/° C._, +bf)
(2)

cl = f; ° Ct—l +ir ° tanh(vvxc *Xt +‘/V/m *flt—l +bc)
(3)

0! = O-(Wm >kXt + Whn *Ht—l + ch ° Ct—l +bn)
(4)
H, =0, tanh(C,) (5)

Hrb 55« « " RIEGHEE A5 - "2
MR IR X, FoRkiA ; C, FRHI0IRE ; H, FR
PR ;1T d, | f, Floo, #F2 = 4ERY ik iE; o (¢) J2
G PR, WOR W, R YRS, RAID B 3
A ConvLSTM JZHH AL, B %S B shdmbis 25 1Y 245 44 2 1]
2 i,

oy A T%224%224%1
VERY g meserse 128

% ey A T¥56+56128
| ER poih. peogrosres
e i T+28%28%64
iy A T#28%28%64
% HRILSTM

Hi i 728428432
. G111 T28%28%64
i A T#28%28%64
JBR

firth: T#56+56+128
% A T#56%56%128
Hit: T+224%224%1
E2 m=E3smERNE4A
Fig. 2 The structure of spatio—temporal automatic encoder
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Tab. 1 Performance comparison of models

CUHK #7184k uCsSD A7l #di 4
i)
AUC EER AUC EER
MPCCA 60.2 35.1 61.3 36.0
ConvLSTM-AE 77.1 27.2 88.1 21.7
Unmasking 80.2 24.8 82.2 16.5
RAID 79.8 25.1 92.2 8.7
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