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Video unusual event detection using feature-orientedICA and HP filter

Guo Chunsheng,Zhu Ming

( College of Communication Engineering ,Hangzhou Dianzi University ,Hangzhou 310018)

Abstract : Many factors in outdoor environment, such as light, shadows and trees blocks etc. will affect the video unusual
event detection based on the hidden Markov model (HMM ). So using the independent component analysis (ICA) and HP
(Hodrick-Prescott) filter,a new HMM video unusual event detection method is proposed. This method first employed ICA to
construct a normal video feature subspace, and projected the image sequence into this subspace to achieve data
reduction. Then the trend component in feature sequence caused by the environment factors is cancelled by the HP filter. So
to overcome the adverse environmental factors, the effect of the proposed method is improved. Using the video data in a
forbidden road for motor vehicles,the test result shows the proposed method can detect the video unusual events effectively

in the complex outdoor environments.

Keywords : unusual events detection ;independent component analysis (ICA) ; HP filter; hidden Markov model (HMM)

FIE A5 420 R /N DX TE % 55 1) M 42 R il v
AnAR] N SAIAIT R 1 A S R A O RE L
P 2R G I G BEEOR, R IE IO [ A Ah 2
UTARSR, US4 R Z M T RAT . WSRO

0 3

[l

I #5 B E3:2010-02-04 ; f&[o] H #§ :2010-10-20

BEEUWA : EHKARFEETH (60702018) ,

S (EE WA A (1971— ), 50, UG, 2002 45 A6 A A KA R 55 5 B R 40 - o, 0
TG E 54, E-mail : guo. chsh@ gmail. com,



1644 FEEREIEAW www. ¢jig. cn

%16 &

SRR 7 vk 32 A TR T A
FETF PR T B AR o TR A T k0 3
X S i A ARG I T AR 3 2, B T AR S —
S RS 38 o R A I =1 5 128 B A G
JEE R Ry H 5 Ry i A o %7 R IE T S R
PEREAA Gy SRR B0, i P AR A g 5 R ] 5k
R (HMM) A1 R 5 A8 (GMM) |, 4 Jager 45
R HMM s e o 78 oo () 5395 S5 F 5 Atrey
SE NPIRHT GMM R 35 4 b g g R 4 S
PEHEATREIN T 43 248 00 Jr il S A 5 Y
Jedi, SEUXS I SRR AR X A, W2
2 NIRRT 3z 37 1) B A R i e ok
SR S ) e BIL (SVMY) 3 2885 X HAE v S 8 47 o
PEATAGI s Jan 25 A FI PN T4 22 45 (ANN) 43
A R 5 4237 v I S AT B AT A

PRAT AR AL & KB TR AR B, o T BRAREL
PAER P = B A ROR T BN UG AT RS2 3
W AR SR BT ¥ A 240 43 Hr (PCA) P Fish
SEAMRAIHT (ICA) 7 4%

TESEH FAPREARAR G AR E LT, 3T HMM
AT S 3 R 2510 e — o A S A
WJ5 . ABAE HARG ST, TORRR AL 152
AL AE R R EOZ DT R IR RE2E S R o AR SCER X
H SR 3 55 (0 LA S A0 [) R, 42 B T TCA
HP ( Hodrick-Prescott) " Y& (4453 1F £ BT V25 | o
PR R O RSN AR 2 e 5, S Sk
SRR , RS B3N 44 ARA T B B 00T
PR Kz B EEATRAT N BAT AR 42 A
PLBN G0 I e Rz B il AT AL Eh 4R
RS AT ARG, SR IR R,
A RE S A MU D B AR 5 AT AL S
iRl

1 BEpEEMS

AN 1 77 B v b BRAE R, b o 3 4 S A
RUYNZRFR A, 2030 o 2 U S 0 A3 43 33
VR e 2 WAL B R G S R B R T
FastICA "™ 54 3k 0 LAY 47 i 7 23 1] v 45 2R AE )5
5 3 R 5 R FH HP 38 B #8045 4iF 7 51 0 A7 8 0
W, A2 b ) 555 45 Foh B 855 DR 2R o R R ) R
(1 5% 0 5 5% 5 R P HMM Xt 45 4iF T 371) 28 455 1400 45
SRR

TECWANEE ey TP
%579 [ Ak i B

FastICA
SREFAEF 45 18]

AR 15
(2] sk

BT Sk A BRAE P
Fig. 1 The flowchart of the algorithm

1.1 EfGgwHahE

PR T4k BE A0 A5 98 5 0004 1k Ak BE 9 25
X R AT e ) P AT A 2 8, TT LA UR B TR
4 B AL IR 75 5 bl Ol IR R A0S DRV i s e, D
A [R] — 370 5t T R A 9 AR, TELB ) B0 K R ikt
OB AP AR R 22 5, 7 20T IR Ak A K JEE L
I LS R

B M x N WIEREEG, 10i,) KanEIR I
IR KL (1) WRBEE; G K BAR AL i
18, G(i,j) FmEB G PRE R (1)) BKEHE,
WP B AR AL BT 54 R 5

. mo + G (i) I(i,j) > p,
G(i,j) = (1)
! {m—oum 1)) <,
Kift, 6(i,f) = /“X(Itf)_“”

1 M

R
R = 0N ;I(i,j)

i=1j=

o =Y 2 ) )’

B g, o SR AR P00 B S {1
%o o SR BRI (A 2
L2 ERAERER

ICA 45 UL 53— 2L 10030 5
HEMAAEAA . B WG X, (i = 1,
2.0 m ) SHR  WUHTEL ST B ETRIIR S, (i = 1,
2,0 ) LR B

X=A8=| 5" (2)




559 1]

FRARA S < T[] FAE Y TCA N HP J8 3 52 BLALAT 57 o = A ) 1645

ﬁix = [xl ’x25“'9xm][‘,s = [slysz"“7sn]r’xi,
s, v UL PR X, FBEIRIR S, 3881 -4 0 1 i1 5]
I i, YR 5 LR

ay a,
A = . a,
am,l T am,u
ICA SIS SR AT BEAERE W AHRAE 5 S BflhiiT
Y = WX = WAS (3)

ALY = [y ye, ey, 1 AT I REAUSRAR B 57
MR, MG | D ERAE T 25 (8] 2 B W =
L, w0, awn]To
AN F, I 1 4B
HAGE BIRAE 25 18] |, B f, AT FH— 2R B 37 1Y)
BRGNS, R
f;‘ = bj,lyl + bj,2y2 ®{Ct bj,nyn (4)
A, b0, 5000, I f, FERFIE 25 18]) Y _EAYHGE
b, = [bj,l’bj.z""’bj.n]T = Yf, (5)
B R b Fon R F, S BURF AR L,
S ONE LN GRS E
IY B WOR AR H] FastICA 553k, g 15
AT SR AR RABL 38 5 R FH IR B T (y) K
J(y) o< {E[G(y,) ] _E[G(”J]%Z (6)

;vhcwﬁzw@@ﬂww»=—md-fyﬁ

G(x) = tln(eosh(ay,)) 5 v 5 v, SUA I

P72 56 M i v A
Bl X 2 WAL B BRSE w, B9RR 1, R

M1 -2 1 0

-2 5 -4 1 0

1 -4 6 -4 1 0
0 1 -4 6 -410

F =
0
0
0
L0
1l B, A B} #J2 N x n (R, Hoif
B = [b,(1) b(2) - bW

R AR A ) w, (R
Wpyy = E[Xg(WbTX” -
E[g'((Ww)"X) Iw! (7)

A, R () NG SR NIREEEIR
SEME, TR AR OGRS, X wh ST I — b Ab T R
wit =W w
1.3 $MER IR HP JBiK

TE 3 AR v, S B B 94 705 Ak R 9 5 45 IR 2%
W [R5 25 b, B SN, T S AR S R gk S
W CAGES R, A SCR ST HP gk ok gk
FEF 9 (R A8 e 20 , A A AR A 56 PR 2 ) WA S5 3
Ho I S

HP 38 3 #5188 F-1E R 91 b, (n) 23 3 4
be(n) FEAHSME b7 (n) ZA, B b,(n) = b/(n) +
bi(n) i = 1,2, N #3007 (n) it
WME TR 2 75 9 EAR R EOR 5
argmin

b}'(/b)
N-1

{Z [b;(n) =b/(n)]* +A Zz [[b](n+1) -
2b7(n) +b7(n-1)1}} (8)
o, A BRI A EUE ORI R
b (n) BRV, SRICH RaHS3 e EORURE | (F B T 47 1l
P8R 3h o B 5 I 2 U BB A TRS i b AR BBUR 43
[ Fsf b, 25 ) 553 0 2 43 et o N FH PP T AR A S B
LA PSR A H
WE B b (n) ,n = 1,2, N Al LIy
SR b7 (n) X2 (8) K FHRAH , 1558 N 4T
41, AT HE B Ry 2N A B X
B, = (\F +I)B]
X F N x N SRR,

oS o o O

0 1 -4 6 -4 1 0
0 1 -4 6 -4 1
0 1 -4 5 -2
o 1 -2 1/
B = [b;(1) b7(2) b7 (N)]
TR, B & B, Wi B Al RN




1646 FEER KL www. ¢jig. en 16 &
B =B, - (AF +1)"'B, (9) FISZ S5 0F T R AT HMUR A BEFRD 6 it 0 HE
1.4 HMM )20 ZE & 320 x 240 , S T EE S XA S [ 5 g

HMM R — AN W AL i, Hoh — AR B
A MRS R A REE , 1R RS Z (8] 1 4H B 4%
s 7 — MRS FINE Z W ST R R,
MME TSR O = [o,,0,,,0,] ,HHRHIRES T
@leil 0 = [‘]1 J]z"""]T} ,/ﬁ\:q:' 0, € go » q; € Qo ’
02, 1.9, 7 5FRMINES FRSES A IRE
HREMER I s B Ry 25 a2 IRAS 25T A W) {15 4 %6
R o L O 25 0 B2 BRI s ) R S A R 2 it
W] HMM w]{fi f Hocdl @ = [0,,02,,A B 7] K3k
7N o

HMM [ EHAS I 2 AR 4 — 2 1 5 1 W R AR )7
GIARWHE IERIRI SR ff P(O | @) fe k. ik
Ak, Hagfl 1% ( Baum-Welch 5.3 ) 5§
MR

HMM f By % 3i 3 5 T
(BIC) "'t , [ £ R A

Coe = In P(O] @) —51n T (10)

K, 0 EUNTFH), K28 & hRf S84~
B, TR FIVEIRE RN FERERTY & 5
PEF W80 5 50 A X B AR InP (0 | ) BER 55
TR0 3K OIS 1 5 R BB T R 3 R = 1Y

ﬁﬂ%ﬁﬁﬁﬂmME*%o@ﬁl¥—MTf

HMM if§ i ZR AR O T, R REVEFF ] A Y

TEASIN B B, SR £ 21 A R A5 e 371 220 Ak
P B0 BRRIE 725 8] b i AR P81 . A AR
FPSIRL ALY 51 O, #R 3 HMM #5470 & 3155 DL A%
BRELP(O | @), RITFAN WL 7 51 FOASE 2L A W) 2 e
JEE 38 R R R [ A BEA TR . AR
AR P(O | @) KT 45 %E 1Y BIE I, A8 1%
FHIEFP 8 SREUARLT 4, 1 1B W O R ¥ 51 T =
A BRI SRR P(O 1 @) /NT 4558 1 B {E
I, DO IR P 9 ST & il 5w SRR
FEBI A

UL R = Ll

2 XWREHERKRDH

U A SAFREE T HLE0 A A1 I B ML s
R R0 IF % 0 AT RCPE % AL M A0
SAMSUNG S-1288 £%{4 3k 1 A [8] il ] | A [ ) it Al

3 T, FEAR IR B R 2 160 x 120, H6f
15 Wil G i — Be B 51 2l e 340
680 BrIEG 5, ol 100 Bel& & Fr 51 48
TEFEF AU GRAE I TR 255 Jm 580 Berp oAy
72 BB SR S8 A Mo s .
MU 4% R P9 AN 2 B o

() TI—JHT?I HIE IZH%?@J

(b) Ke—mE 2 S 5 RGP 51
B2 JR B A [ 4751

Fig. 2 Part of the video surveillance image sequences
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Tab.1 The effect of the number of base image to detection performance
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Fig.5 The projection coefficient before and after the HP filter
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