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Object Recognition Algorithm of Non-Overlapping Cameras
FAN Caixia, ZHU Hong

(Faculty of Automation and Tnformation Engineering, Xi’ an University of Technology, Xi’an 710048 , China)
Abstract: The object recognition by the multi-cameras is the key issue in the non-overlapping surveil-
lance system. A method is presented that depends only on the object appearance model, not on the cap-
ture time and path restrictions. The appearance model is established by exiracting three complementary
features, including global color features, local color and gradient features, and global texture features.
Object recognition is realized by multiple cues fusion. The proposed method can be used to recognize not
only the object of a single image, but also the object of video or image sequence. The experiments in VI-
PeR database and ETHZ database show that the algorithm proposed by the authors has a certain robust-
ness of perspective, attitude, occlusion and lighting changes and can achieve high recognition rate.

Key words: non-overlapping cameras; object recognition; local features; multiple cues fusion

P2 PR TR 24244 Journal of Xi” an University of Technology(2013) Vol. 29 No.2

W& 2R BAL B AU 4% R )2 B, A
[ i 22 AN TR B8 AR AL 22 16 149 s DT BE IR 31 i 22 4%
RHLIR R 1 A )l —

TEAFE SN SRR G, b T ob ]
S5 W [ A ARE R, PR, R REsE i s H RS
WL T H AR50, 10 BRI 57 0 S WL Y
XOEHEARAT L SRBI S BAER BA AEE

FUBR B4 S ML R AT L5 i — 18 P R s 2 M T
AR L AN A SR Ty B e RS Y
FHIE, Z B ENTIIA R s 4 51—k K&
ARFAE AT LU BRI G SRR L BT IR

i A E: 2012-12-20

ELWA: MEEPARHEELIIH (2011DFR10480)

S5, BEAb A AT UK R AE S PR A AR ZS &

FAT, 2257 HARSMIUE R i 5 al 20 A Pk, —
JOR B ST RS HARIML B GETH AR ; — 2K
JEIE I I ZARAT BAT B ORIX 73 BE R AR 5. H AR AP
WL

SCHR[2 ] [3 Jodad e 57 5 23 [l AH 5 9 HSV B
@ ETT AT HAR RS o

SCHRL4 T35 —F R AR U 9 D B HE 2R,
FORE AR HAR I D9 3350 AR FIBR R =873, 73 Bl
SR B e B B Y 22 XA B AR R4 7
PRULHL

TEERINT: WEE, o, W, LA 5 5 o AP S WitE . E-mail :fex1981 @ xaut. edu. cn,
R, A A 2R S BT 1 U R SR GRS AE PR, E-mail : zhuhong@ xaut. edu. cn,



W, 5 AR B2 E AL HFRRBI A 0T

139

SCHRES |~ [7 JHRBONAR AR 89 Rl ik, 3
i P BT 2R I A D 1 S F ARSI R kAT H
FRiR

SCHR8 Tt i AdaBoost 9k WEFR Jr B (4 A1 L
HURFAE ST A AR o

SCHRL9 ] 2o Jay ¥ de /N J7 3o e L6 L S0 B
I LR AR AL) RSP 55 4 15 S R 4 2247 H AR IE
X AR T AR H AR U Z B I 25 B B 25T R
UNSRA i) H s s B s 20 FER AT U1

BEX M H AR )R, A SCHR B AR A5 4
PEAR H—Fh Z AR R A 1Rk o RN
AR LA TR F AR 3 Sk, AT FIRE S , Sk RFAIE
ZWAZ BT Z )5 70 BITE HARIE FBR R4 B
HMURFIE : L T25 6] B 7 [ B9 42 Jm) R AL ; @k
T H bR D) (R B D ) B TR AR 5 D)
FET LBP {942 Joy S BRFAE 5 B i , e 2ok 1] 7 AR {30k
(FEZ RN S s NN SNV I8

ARSCPEH 5 5 e I, Rl Al 825 eI
FIHEFHAT— 2 A& FR A, Gl g 45 T VIPeR d e
A1 ETHZ Bl e S2 56, 2 WIAS SCHE ) A9 S14 RE A8
IRFNE R B AR

1 #BiRIM YR

R T BB RRIE AR R, A SO i AR L A5
BN B AR N =885 K (16% ) s KT (29% ) ;
BRHS(55% ) o T3 05 E AR N, A RE R iR
WORAEH , 2B E B o B, AU R A% F bR &R
5 525 R,

1.1 FTEHEFE

28 T 7 T AR RS A A A2 A B A
AR AR E 2 20 T B S 2515 2 FEAIG
TR S HERE T o B TR A 7S TR A
BRI B B 7 K AT DL B A e
Bo BB, AT F ZB2s o) B 7 B R R HiR
AR HE

BIMG 1B 2s 18 15 Rl LR

S1(2><b) = <nb’Mb98b>’ b=1,-,B (1)
L, B b8, n, AEIGREAETE, 1,
Fl e, 7 BB R S Ry 22006 1

N
n, = Zskb
=1
12
My = ;zxkakb (2)
b k=l
1
&, = ’7; (x, —p,) (x, _ﬂb>T5kb
b k=1

[, VBB TSR REG RS F MR E
tegE o M, 0s, =1, /06, =0;x, = [x,y] A
B k 178 B AL FR

J T S MROGRRAFE A, A SO JEAE RGB 23 [a) Xt
BURHEAT B 7 B ¥, 2 5 % R 5% 400 31 HSV 28
(] , 43 ) i BBCHIK T 0 B4 1) 2 1] L 7 I, I HSV
BT ERA LR 16 x 16 x4,

1.2 FHEMFE

HRAE N RS8R P, 6 SR BB AR A1 1) iR I 1%
iR IS AN S

R T U W RS ) N AR SCE et AR AT —
FE PRI, 2 5 FCM B8 B0 B s
Gy R T HA MBI R X, B bR 5215 2]
— /N, 0 /N R A] BB O ORI BCE T
PR % A HARE B, AR B AR R 5 v
HIEAATEER

T T B s e/ N 3O H AR A R, 75 5
REAE 37N HAR I ELA 0 25 R 0k 110 Jay 3 DX, 44t e A2
RURRE I , A SCRBR T XU R /N T 30 R &= 1
X 45,

FeBR/N XIS % T A ) AR DX, AR SR
S G T ARAT B A R J7 AT R AR AE (9 4
B AR (3) FR .

F = (C,\H) (3)
K, F oA RIEARMLE A iR, A MEUES

B, ASCHA = 0.6, € JgIH—{k HSV 52,25 i) iy

BT EHGAR , H O 7 10 B 7 L (HOG) (IR —1k
TR %R TR AE T RT3 SRS 1% LK ' B
iR

A SCHERHAE 28 ) EAT 32 04043 0 75 30 T 30 4>
FRAEAE TG N A REAE [a] 1 VLA G 0 454 X
WA THER , 456 4 X O L B AR B Cent
DX A /M L Size #0095 B R AIE O 3t
1.3 LBP ZUIB4FE

AR EM% B LBP 2 BE Bk vR 44 J5) 2l
RV TR ARE A AR 2 R LBP L B
AR N -

LBP, z(x,) = ZS(gp -g.)2"

1 =T (4)
s(2) = {0 x < T

A, RAP OGRS HAMGENEE, B T4

PIEZS 0] L HER, P oRARIBIZEWMEH , g N

HG L x, B REEAE, g, LA &, Rt s CEAR R



140

P2 BT R 2274 (2013) 55 29 545 2 )

R W BFRAER p A2 K EEAE, T /20 T ik
W P I i 8 K R A A B2 W T A L ) R L, A SCHR
R=1, P =8 S8 EJr KPR 64 12550

2 HHEE

2.1 ZEEABEEER
PAZE B E (S, 87) AR AT A3E 5o PG
A E 5 B A B A R SR 155

P(S,SI) = Z(I/[)Pn(nban;)) (5)

L, p, (ny,ng) R PIAS B 7 1B ) B AR L, H
Bhattacharyya FEEJT1EE, ¢, S 23 (AL, 8 3 =X
(6) 115,

b, =
nexp{ - % (o ~13) "8 (-} | (6)
Kof, n MEIIH—LHE &' =& + (e) 7 o

AR SR H AR A B AR KT
RS A 2 6] T B R AR A, 15 8 o, L py o B R
TANEE R, R ERFELZLT HFEMNKX
SYRER, B DL, W H AR Z 18] AR Rl R ok X (7) 115
P3[R, SO T AR Y H BR8] AR B
PESR AR R 0 07 AR 3

p =0.70, +0.3p, (7)
2.2 EEMHFELE

A ] EMD ( Earth Movers Distance ) 55 &
PRI H AR R SRR AE ] A A LM, B R
Y (Il

WA = {(a,uw,),(a,,w,),,(a,,w, )} N
BA m MRENEIR A RBIER, Hrp o, HERE
AL, w, HREWEUE. B = { (b, ,w,),
(by w,) o, (b, w,,) | HEA n DREMER B
MERBIE D = [d;] NEEEERE, Hrb d, HERE
a, F b, Z [ EE B R B, R A FIEMR B 1Y
EMD B g 22 )9 — AL Ab B «

EMD(A,B) = mfini idijfij (8)
Jioi=1 j=1

R R LT AR N -

f;/BO i=1,---,m,j=l,---,n

;f;j = W, L= 11'”’m (9)

m
Zfz = Wy J=1,n
i=1

A (8) SWLMERLI B, SR AR T 152 W[ 13 ]
AT N B A JR T 4 AE R R 2R T

EN

0 ={(o,w,),(0,,w,),,(0,,w,)}
o, JyHRTRRHE V A PO A Cent 14 18
AT RN, w,, B XM B Size 7R ¢ d il
THEEANTR] F AR DI ] 4 D R s 7 21

3 ZHFERE

15 B AR U i i 28 PIAH UG - ik B
b P FIRFFON B AR Q o AT B> HARIE] ) AH AL
PE S Gk HARI B ARG R L | Jm B8 AR AE A SO A
fIE =R B AMFIE 2 MR 5 13 31 .

S(P,Q) =a Sy +B Sy +v - S (10)
X, Sg JyHAR P AR Q 1Y 18] B J7 &1 A AH B
PE, S HBAR P AITHFR Q 1R HFAE 79 AH AL
S HEFS P FIHFR Q 19 LBP ZU3AHE A AR U
A SCH ] Bhattacharyya 25355 SCRRAE A AR AL
o a By HEFEMAUR ., 430, 20t 5250 3%
FE S FHFE R AUE N B EAUE, Bl o = 0.4, B = 0.4,
y =0.2,

HRAE AT 345 19 B AR i, vl LA B AR BUN 23
h=2k

1) HXFE(Single vs Single, SvsS) , BIMaE % H %
AR H AR g DA —1;

2) £} B ( Multiple vs Single, MvsS) , Bifigz ik H
B 22t , Rl i H AR A — ot 5

3) £%f£ (Multiple vs Multiple, MvsM) , R 1%
HARFIRE N B B AR Ry Z2 il

PRI, AR S 3 7 4 A ] ) 5 B0 e o ) i B 1
TEIX ZFPE 0T BRI . TEHE T FAXT B (SvsS) 1Y
HER I, BFRRRAEACR — 20, 7] 3
A EH bR Z 8] AR AL

TEFET Z X B.(MvsS) FIZ X} 2 (MvsM) 19 H A5
PO i H AR AR H AR AR 2 2L RIE , 48 3C
TEPEARLME B e P RRAE A T B AR TR

4 LWERESH

AR SR AN [ A K4k P2 f B R 3125 O A 44
(R G L IR SN L NE R AN B E 3 2 S TR
[Fi] 2]

S 2E R i BT VE B4R AiE ( Cumulative Mate-
hing Characteristic, CMC ) pf 2§ #1773 /" . CMC
M2 AETHT n PR P IR DE RO SR H
4.1 VIPeR #IEEXIER

VIPeR %54l A & PIHAS [ A T 1 632 4~ A
PR B o B P v 4 A — 2 AR T S 7 P A A



W, 5 AR B2 E AL HFRRBI A 0T

141

ISR AL (BRI A FIEARHL B) AR A A
YESMAFDC RS TR . I i ST 8
—ALo 128 x48 {33,

ASCHOBBARHL A by HARE 3k H A, 3%
BAL B iy BARE R TR B AR B 2
e H AR IR H bR 2 R —Wi, J& T SvsS 19 H
PR

N AR B S 2 R DL T 5 SR8 ]
FELL Y ELF J5 AT HOA , A SO i A B AR PL A R
FARHL B 19 632 A HAR P EEHLAHI 316 > A4k
FlbR, SEREHLIER 10 Y, TE AL 10 41 H AT, B4l
316 XF AR H R

RAARF ) CMC BHZE k10 41 CMC {28 (1 -
YO, a1 R, o HEA4 A T S 8 A DL 4
RSP HEZ R n A~ B AR, R 3R HT o > BARH

AL IER VR 25 R 1 R
1001 VIPeRE# J5-CMCth £k
90F ]
80F  00000000000000%%
o 00 000
S 60F o o 22 A £
i‘i s0F ——H 7
?( 401 F —o— J5 Hl 5 A
= 30l —— 4 PR A -
2007
10f o™
"' I ! ! ! | | ! I ]
5 10 15 20 25 30 35 40 45 50
R )
(a) SAFAE 5 2 R AE a2 LR
1001
90t VIPeRE# 5 -CMC Hh £
RS
=
= d g
=
30f NN
20% —o— K W ¥k
Tof —ELFJ5 i
0

5 10 15 20 25 30 35 40 45 30
% S5 2%
(b) A% 3C 7 i HELFJy i L 4 [

BT VIPeR Hdfi e e 4

Fig. 1 The experiment results of VIPeR database
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