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Design and Implementation of Intrusion Detection Algorithm of
a Specific Area in Video Surveillance

WANG Xin-yu
(College of Computer, NJUPT, Nanjing 210003, China)

Abstract In video surveillance,a specific area needs real—time monitoring. In order to overcome the problems of low monitoring efficien-
cy caused by the defects including large amount of data,long response time,and intrinsic weaks of humans in the traditional video surveil-
lance system , propose an intelligent regional intrusion detection algorithm. The algorithm is based on a three—Gaussian background model-
ing method, after extracting the foreground images, carry on the shadow detection, global grayscale detection and object integrity detection
to them. Then statistically analyze the more precise foreground extraction,contour information can be used to calculate the number of in-
vasion in the specific area. Finally, the effectiveness of the proposed algorithm is verified through a piece of actual surveillance video.

Key words: adaptive Gaussian mixture model ; background modeling ; motion detection ; shadow detection

g = BR[9-12 T3t T — R A1z sh AR I e . SCHR[ 13
R P s 428 B L ST T I TLARAS 2 —14 1 T —Fh S T RS A ) R R v, e
T —ANRE AT, T R R ML s A g b SR T R DA RS I B Bk Bk e T

SRR, 7 R SR B R R R
PRSI =AM 412 55 AT LB R34
SE DR P IR AR T HEA T 00 R0 B R A
Ak B TR TIUE B, RS AR S A

PRl JE TR R I SRR % 2R

HRERTE, WG RIRTFH SOHR A 0 S g

D5 AT sk
R T —FAESEOS AR B k[ 8 #2H
T—FET HSV BRI S IR AT R @Bk, X

EEERFEEFEXMIR
GE3: L B PR N PN B s A SR N A g |
FrRor ok T SR A S A AR S T A

,IL4h, Elgammal 257 Fl % E 1

s B HEA:2013-12-13 f&[E HEA:2014-03-18

[0 2% H R A 18] :2014-07 -28

E£WA . HRKARPAL S %I H (61272084 ,61202004 ) ; 1L i AL A SREHFFFE T KT H (11KJA520002 ) 5 VLA B S8R (11
SRR WUH (BE2011826) ; i 4 2F 1 {8 -2 B i L URMIF L 4 9% Bh YT (20113223110003 ,20093223120001 )
BB FIRT(1989-) , 5 BHF58 2 W5 07 o R AL B 33, Sl b BE 14, #0#%, CCF 2 81, BF9e 7 1 AR HLIK %

O N S o FRS B e W AN 22 A

28 HH Rt 3k - hitp : //www. enki. net/kems/detail/61. 1450. TP. 20140728. 1230. 054. html



- 160 - HEMBARS R R

%24 %

W SRR YA/ () G AT 25 401 580 0 — 3y
AR T B H ARl PR i ET st B s, — M
O3 N FRA S A IR S A

1.1 BEETSER

B TY SRR AR O T ORI B0 T SR HUET
S HARA— R SCH T T — R T R AT
PRI P S A s, BRIV 3 2 ) TG 1) ks v i
SR IR 8 JLi =2 ] T 3R 1 B ] 25 43 01 B LAk
JERBGE 3 HAR,

IR ) | B ORI A0 13 510 o 1 20 — iV Sk 75
ST F oo, (0) B8 St it i 6 A B BT, 6 R B2 TR
HATIE A 2R8I R BRTY e s A3 8075 i %

(WU S iy o =N R 9 UM 50 R A7 3
FH Hu AR Al 48 56 9 DT FE R B, 8 L — /N 58 B
.

m, = i](x,y)x”yq (D)

S p XAV x 4ERE LS 5 g XERE y 480 1R
PR A B BT IR R CBR N ) #EF7R
o BANEESR T 7 4 Hu 8, Hu 26 PO BEH5E
55, PGB AR

n m P m q

= XICx,y) (v - (y-—") (2)
i1 My, my,
M,

My = 7]‘—]‘ (3 )
My

Hu A5 1A .

hy =1y + My

hy = (1 + M) + 73,
hy = (M3 = 3m,)" + (3my = m)°
hy= (Mg +m,)° + (M +my)°
hs = (M3 = 3m,) (03 +m) [ (Mg + 7)) -
3(My = M)" ]+ (3my = mgy) (M +
M) [3 (Mg +3m3)° = (= mp3) 7 ]
he = (Mg = 10) [y + 1,0 % = Gy + 1) 21+
4n,, My + M2 (qy + My,
h, = GBn, = ny) (nyy + 1,0 [3 gy + 1,07 -
(n,, + My ’]
(4)
WA B ER Y 7 4 Hu HE, B H 5 %] Hu
FEAEWDM R E S AR, & L 2E0 25 B, Hit
BAKXWT .

7

B=I,B) =, %—% (5)
0ml om
Hep, om! A m? 5 L AR A
m:1 = sign(h‘?) - log ‘ h? ‘
(6)

m? = sign(hf) - log | hf |

Forr, m! AT SR AL B [ Hu 46

T SR R 5 R R 225 &
B, MR 22 45 ZBCH W 5 B PR S AR, it —
I {F UIA R A A A AR R X3
1.2 HEETSEE

BB AR K 5 (xy .y, ) TE ¢ B2 ULEE(E X,
J&F 15 SRR

K
P(X,) = Zwi,z *n(Xz’lu’it’Zit) (7)
i=1 ’ '

Ho K B E A G ( Y o, = 1)

o B ZIER i AR T A AU s w,, B BFZIER i A
Wi AR 3 (E; 3, Ry o 205 A Wi oA (B 22
HiFE

SCHR TR AEAR IR SR I K= 5, MR Ak T A1
SRR (0 < T < 1), HAE R 0.7, B8 /N L
M area=5. 5, MR 7 2285 B A 900,24 F o =
0.05,

Wt — N HMEME X, 5 Z AR K A m i
OYATARUC AT, BB S5 R AN AR DC L, T
L (1) FR X, 555 i AR IR,

X, -, | <250, (8)

¢ IF 2 K A i AR e AU o, 4#%50(2)
EATHEHT .

w,, = (1 - a)a)i’H +aM,, (9)

MARELAE S5 A AT VCECE M, U R 1, 20
SAEWA 55 i M VCECH M., BUE R 0, B8
S RIS K MAUEIA—1E, 4 — S HE(E X, 5
B VCHC , FLIZ o0 A6 8 115 s AL B gl 0k 75 5
M RZMRRTFOS . RICE RIS u Mo 4
FEARAR ; VLS 1) 40 A5 S 80 T X5

m,= (1 =p)u, ., +pX, (10)

ol =(1=p)oy, +p (X, —p)"(X, -p,) (11)

Hor, p AR SECEHE A il (12) 1535,

p=an(X;u,,0}) (12)

POUNTEAE S BT K 50 A 55 R DT e A
e IAR R = W3 A FH— Ao 4, B A i1y
(ELBP R Y ARER AR, I 00 4h A — AR Oy 22 0 —A>
BN SEAUE . H K AL IR /0 BYME K F]
/NHEF , SEECHT B A5 AT K BT AT B HUE
wr.

B =argmin, (Y w, > T) (13)

AR LA b5 2 g SRR AT L S e A4 30 5 PRI
s EA,



10

FRTE AT A R DX AR R SRR R S - 161 -

2 ET-EsHEEREXRSNERELEM
i

=2 FE R G TR AR AR e TR Y
fifl b, SR TR 5 v SRR v B e R AT R T ST Y
BERIR N 1 R, Iy =R, R R TR
R BERL S TR R TR R R, b 12
&R I BRI A BB S Lk SRR
SRR TSR A P T A IS RS AT R A K
2R K EHGHR

SRR PETH

J\AR3Ek 25 e 7

R A

B2 Yehban

/ {2 G AL B

Bl AR E

2.1 FAEER

16 8l B AR PRI 5 PR b 32 2 H AR i 2 O
IR 12 8 H AR SRR I — i B, (i 152
o AR IR kA=A 4k, BRI BT T R 2 R s
B HARRYCHES . ik, SCHh A BT T B HSV B A%
] e RIS Sig s HARTE H, S,V = A4 th
AN )RS A T AR R e A L A 1Y) B4, 32 FH i
B (B4 B SR RS o 1, R 1, Je B 00 45 1) e e )
BER T R I(R,G,B) =B PR, L, T
(R,G,B) =iMiEfH 1/ IME , ¥ RGB 4825 1] % 4t
Ji HSV 82 ] (e 45 A 30 R

S e =3 (<N a K | B S N D B R W

D,=F, - B,
D,=F, - B, (14)
D, =F, - B,

FHEI AR5 19 5 MR AERT B BT 2 AR T 45
oy EER 2R, ZE AT 58 UR BEAT B(ELAY 2081 MR A
2T AR AE .

255 D, ( ) =S «
fH(x’y) = : nlx,y
0 DH(x,y) >
255 Dy(x,y) <6
I (1s)
0 Ds(x,y) > 0
255 Dy(x,y) s ¢
fV(x,y) :{ v Yy
0 D‘/(x,y) > @

IR L BR(E 0 1 s B AT 23 B BH 52 RS2 B 5t X

2.2 =RREFEHE

2Ry R EEEGE T B2 T A B S B 5 %
DG I K TA] AR R S B A i R 5 | i 5 H
Frla s, De2k i o P B0 SR 3R ARG DL AR R
B, NN g 2 i A AR X AR A TS D0t B T ik
i AR,

WRRIKEESIE ] Avg,,,, , WITHEE 42 )Ry I BE
LIRS

i=W,j=H
Avg,, =

1,(gray) (16)
i=0,j=0

Hrb,w, H R EGR5E R,

P 2 R A S — B IR0 AR 14 6 B - 35, AT LA
W5 B, 76 MG B R AS TR, IR A B4 (E RE 6
A 3, S e R B A AR AL RRAE

300
250

2 500
150
100
50
0

VS

1 81 161 241 321 401 481 561
LLEIUIE S

B2 AkKREHES T
A B E (] LA 5 e S B AU 1) 27 2 38 o, DA
A B REAS F 35 0 7 5 i s BE AR A . o TR BLR
FER AT I AR EE I E AL 6.
_ | Avg (n + 1) - Avg, ()
Avg,.. (n)
WRAE IR BE AR ACAR T, 2 2] Fadie BUR ks

0 (17)

DA e it ] 4 AR AR 7R 6>5
<
o= 0.5 2<60=<5 (18)
0.25 1<60<?2
0. 05 0<1

2.3 BEFEBRRER

2ot DL b LA B b BHERT LSRR RS 7 A i 5
PR T, X s PR AT 48 B A 8 2 B0l vl LA 52
R KU A AR UK AR AL, SChF ] Canny
ARG R R B, R A% SRR E) T4
JERA S o I ST B A IR

3 KWEREHH
3.1 BSERERIRERSSN
DPRE NP SO SUNEE LY E JEI Y e
WP 3 (a) FroR , SEETWUEE ESE A0 3 (b) B, 260 K
[ SUSKICIN
A% 5 AT DA R 5 R St H AR, R
ZE0r FBIWTEE XU A AAR
K4 S22 2 BEt.



- 162 - HEMBARS R R

%24 %

(b) S iFE 3

() Z4r IS
A3 HEEATHEXZRHA

0.3
=
W 0-2
&
G 0
O 1 256 511 766 1021 1276 1531 1786

B
B4 £ AR5

M AT LUE 25 A PR AR $5 E X, 2253
FRESE IR T HLAE AR DI BSOS (B AR, X i 1
ZE0 FRUMR 38 3 X R T LA 5 22 70 2
(B AR 1% ) A SR AR v 1Y (FR A — ™
BRSSO E AR, X T E ST Sl
R
3.2 ZESHERIBERSSN

AT — TR B AL B BEFR RRAE , GG B
A — S8 S g B R AR N B TR R
WA R I R ZE A AT I 12 T sl 5
NS

600

400

R

200

0
1 151 301 451 601 751 901 1 051 1 201 1 351
AL

H5 #EKELRITEEL

W E S ATLAE 2 X el 2 A2 i S A48
JE A B SR T m SR A B S A R, T
DA3E 35 A R A v SR i XS =R A AR

T I AR B 45 SR AT LA SO B S
Ty T ARG A 8RR 3 RE A i 5 H B 19 2R3
ARG, Xz 3l H bk 48 B S W AR HERA , JF HLRE M A
TR B AR, SR SR AR B TR R R
REMIAI WS 2 AT AR Ry B SE AR, HE SO g A B
TR —E MEE , S N E SR, i 6 5 17

B AL RIS B0, 22 1 AT St &, /st H ARy
FEBRAE B I BUR UR SRR AR B A B H LA RESR R A
1R XA PR B, (5 3 2 T AR o ) BB S X
Bz AR, EIE T — W E R RO R, 1
FUARP) AR BB 15 B0 T, BE A% 18 ik A e iE ok 2 B
bR iz sk

Bo6 #AmnlXA

4 ZEFRIF

H TR R T — AN I I R G T
W R EMRALFE SR HLOAE BRI T e
A T BTN 2 B AR i 2 B AR SR 254 B
SCH BT T S5 I 0TI A AR 1 ST A
SKATIZ B FIAR B4R IR, 35 B 7 AR G fr 400 o 06t 75 412
w5 E ARG Y, $RBOF AT 2 H ARG B, X
bR A3 SR AT 45 1, Tt e IX B eh A (2
NE, #5230 b i DG B 50 0 B 1 1 8. 45 A 1)
S, R B A7 22 B A ML 0 W o i A 728 2 15 L i 45
B TR B AT

SE k.

[1] Friedman N, Russell S. Image segmentation in video sequ—
ences:a probabilistic approach[ C]//Proceedings of the 13th
conference on uncertainty in artificial intelligence. USA ; Mor-
gan Kaufmann,1997.175-181.

[2] Zhao Pengxiang,Zhao Yanyun, Cai Anni. Hierarchical code-
book background model using haar-like features[ C]//Proc
of IEEE international conference on network infrastructure
and digital content. [ s.1. ] .IEEE,2012.:438-442.

[3] Reddy V,Sanderson C,Lovell B C. Improved foreground de-
tection via block —based classifier cascade with probabilistic
decision integration[ J]. IEEE Trans on Circuits and Systems
for Video Technology,2013,23(1) :83-93.

[4] Shi Xun,Tsotsos J K. Background subtraction via early recur—

(T35 166 1)



- 166 - HEMBARS R R

%24 %

TEIX LT BP i 28 0 265 it A 45 SR A LT 19 3F

1o

(1) 4% A B AP 5545 B 00 AR e AORH s 19
B 5 XIS B Y 22 (AR A DR B RN,

(2) B BE TR P 5 D 0 A P A A s 5, 75 3
F 22 LRI B M BE AR PP O AR AL RN

SRl (1) 13 203 P AR AL I RN (2) 15 21 72
PP AR R /INFR TR] DU PR 88 1) P e b T 25
PRI, SCHR 8 ) BP A 28 0 265 568 4 PR S A ) R A T ARG
REAT i R e (EL A /N5 4% F B LA 7 e 2R AT L
B, R0RT DL Mg SR R R R G BN R

4 HERIE

SRR B 1 5 AR R 2 1Y
B AT BT R A AE 1 45 R 58 1, AT A
TNEFAT LA T M, B T & AR SR
() AR N2y | R (4% o P 25 5 5 42 4 AT £
ETH R,

A4t TS B A AR I B AR A
T3 AR P 2R 55 o (095 75 5 Ukl A% 7 A1 2 B0
IV 6, LA 8 A A 7 2 55 7 1 75 2 24 46 72 11
— R R S TR R R 1 %, S R
AR VR BB AN (5 AR B B 1 o LA A R A
(0%, T R AR R e R R R B AR
SR AR T i) A A AR A A% R AT 97 T 97 A5
R 28 A — R BT L R 24 B A A
PGP

CEPE ¢

(1] R BRI AR WIS 0.5 SO IFEME AR
5% ,2012,22(9) :225-227.

[2] ZRMGA. —FhBHAR R REM 453 O et [J]. T E R}
H{E8,2011(1).73-74.

[3] Smith J E,Nair R. B[ M]. %
PE. LR MU Tl e ik, 2011

(4] % W W R, %. Internet HEE T VD4 ] 18— F
oIk [ ], AT & A ,2002,15(8) :5-6.

(5] ZRWAER. #E Mgl M]. JL5T, i1 ol i ik, 2009.

[6] Sadeghi B H M. A BP -neural network predictor model for

I, sk 8RB,

plastic injection molding process[ J]. Journal of Materials Pro-
cessing Technology,2000,103(3) :411-416.

[7] Jin Wen,Zhao Jiali,Luo Siwei,et al. The improvements of BP
neural network learning algorithm [ C]//Proc of 5th interna-
tional conference on signal processing. Beijing: IEEE, 2000 .
1647-1649.

(8] R HT U BP M2 M 45 1 3 A XA f2 46 0 A5 2L BF
FELD]. M IREE MR TR 2, 2005.

[9] Bennett K P, Mangasarian O L. Neural network training via
linear programming|[ M ]//Advances in optimization and paral-
lel computing. North Holland ; Amsterdam,1992.

[10] W §H. P& Mg KOs I M. bt LA T
b A, 2012.

(1n] X0Tee. AL R SRR H AR [ M. 45 2 R bt
AR A, 2011

[12] ZEE VRIS E. BT BP 28 0 4% 04 ] A3 1 o) 245 05 e A DU
TP LT A E 157 111,2005,17 (11) 10~ 12.

[13] %6 =, B0, B3, BT BP M4 I 45 g s A 7
WL EEHLTRE,2005,31(2) :152-153.

(&% 162 W)
rence in dynamic scenes| C]//Proc of 21st international con-
ference on pattern recognition. [ s. 1. ]:[s. n. ],2012:3172-
3175.

[5] Lee D S. Effective Gaussian mixture learning for video back-
ground subtraction[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence ,2005,27(5) :827-832.

[6] Zhang Z,Lipton A J,Venetianer P L, et al. Background model-
ing with feature blocks[ P]. USA;US8150103,2012-04-03.

[7] FElgammal A, Duraiswami R, Harwood D, et al. Background
and foreground modeling using nonparametric kernel density
estimation for visual surveillance [ J]. Proceedings of IEEE,
2002,90(7) :1151-1163.

[8] Guan Yepeng, Du Jinhui, Zhang Changgqi. Improved HSV -
based Gaussian mixture modeling for moving foreground seg-
mentation| M ]//Advances on digital television and wireless
multimedia communications. Berlin; Springer,2012 ;52-58.

[9] Zhang Ruolin, Ding Jian. Object tracking and detecting based
on adaptive background subtraction [ J]. Procedia Engineer-

ing,2012,29.1351-1355.

[10] Wang Yang, Loe K F, Wu Jiankang. A dynamic conditional
random field model for foreground and shadow segmentation
[J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence ,2006,28 (2) :279-289.

[11] Farcas D, Marghes C, Bouwmans T. Background subtraction
via incremental maximum margin criterion; a discriminative
subspace approach [ J]. Machine Vision and Applications,
2012.,23(6) :1083-1101.

[12] System and method for human detection and counting using
background modeling, hog and haar features|[ P ]. European:
EP2518661,2012-10-31.

[13] Wu Mingjun, Peng Xianrong. Spatiotemporal context for code-
book-based dynamic background subtraction[ J]. Internation-
al Journal of Electronics and Communications,2010,64(8) :
739-747.

[14] Tu Q,Xu Y, Zhou M. Box-based codebook model for real —
time objects detection[ C]//Proceedings of the 7th world con-
gress on intelligent control and automation. Chongging, China;

IEEE,2008.



VL £ e IR I\ B A S 5 52 [HBRhSE ...

{E#: Tk, WANG Xin-yu

5 FA B LIS RS PRI R, YL M sE, 210003
W EpLEA 5 elsTIE]

YL A4 Computer Technology and Development
50 - 2014 (10)

AR ICEER;: http://d. wanfangdata. com. cn/Periodical wjfz201410039. aspx



http://d.wanfangdata.com.cn/Periodical_wjfz201410039.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%ac%a3%e5%ae%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xin-yu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac%2c210003%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.wanfangdata.com.cn/Periodical_wjfz201410039.aspx

