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A Statistical Inference Approach for Person Re-identification
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Abstract: Person re-identification, identifying the same person’s images in an existing database come from
non-overlapping camera views, is a valuable but challenging task. This paper proposes a statistical inference
approach for person re-identification. A similarity measure of two person images is learned from a statistical
inference perspective. Then the similarity measure is utilized to query a person from a gallery set. The proposed
approach is demonstrated on VIPeR dataset, and the experiment shows that it outperforms the state-of-the-art
approaches. Besides, it costs less time than the existing learning-based ones in training, and alleviates the

over-fitting problem when there are few training data.

Vol.36No.7
Jul. 2014

Key words: Computer vision; Person re-identification; Similarity measure; Statistical inference

1 355

Bt A A7 AR A R R BRI R e 1, AL
AR D RAHAT NG o AT N0 e U i 4
E—IRAT NEMR, A2 CAH AT RERIE T AE L & 5 &
B AT NG I, D030 5 e AATTR A P
TIPS I A 25 A W B R B S i SOz
(IPNERVSIIE S S WLV ER /7R oS [ TR E
Vi INICIIE o] PN PNIE TR A
%, B S e AT RINE R . FESCBs N,
B AT 2R 1 A N BOWAE A OGRS
PR H2, mHEARIB I s b &
T NEG I BCRAR R, R E R AR
HAR N o WA AT AR BRERANAT N FF U3
AR, VHELEE B ZhFRE BN AEAR ST 1AL

2013-07-30 W22, 2014-02-04 [A]

K B ARRFA 4 (61075026) FTHE 2K 973 X135 H (2011CB302203)
ARSI

MAEEE: H32 T dynl0@mails.tsinghua.edu.cn

L JCBER 2 NS R B SRR AR BN R
AT N VU EARER T NI I, 3wl BUH -+
FERIEPrh SR E RN DRI B
HLP R 95550 fE AR s, T AIEEES.
A JEIREL R NPT AR St B 28UR — A
NAEANR 1937 5 PR AR ARK - IRLEAT AR U
i) R — MR A PR AR R R R I A AT AR
) i) w1 B A 5 SOMT I P DR M, ZE TSR
AT, LA ORI 0 DG Bl
N T RGRTIAE, g5 T NEHR, AR e TR
T AT WFRHARAT A, A5 R
AHTAT AR

H T AT AT A PONSEE R PR |
Py ORI T S I S

FLAEIEA I K i T8t AT X A
FOETEIIE 1, A AKX LA 7 R L R W kAT A
IR IKIAHABLIEE o SCHR[4)REAT N BB 73 24 S B
EARGRUR S 3 HRSy, A SRR
7 B e NREATRIR o SCHR (5] R T 2 B HoR 32



o557 3

R ra: BTG HERTAT AR A 1613

WONHI RS, IR AT A DRI BRI A AR FR
NN 15 15 N 1111 P - N 5 g P R
Wty BUER ) S LT RRFAIE A KRR P X 3
(maximally stable color regions)#fFfiEF1 T & J& &)
45K X 38 (recurrent highly structured patches)RFiE
IR EAT . SCHR 6] K FH B 2 45 1) (pictorial structure)
S AL AR T KBS T TR B X 3. 0 T 5F
ANERAE DR, SRS SCHR[5) R BA i (5 B 1y
it B E B X SRR R R AT AR L%
AT ENL, HREISET, TR ARE
MAMATAEIR K, ARAMET-Bh vt BA X A A
SEVERIRFIE . A, i TSR IOX SR AL R I [A) 16 4
AR K, Fril T2 I AR E, EHER
BRYREEA .

BTG E R HRGEAR, BT 2] 5
R INLE 7 ST BT, 27 2T P sRAT N KR
(RIARALLSE B2 B pR B, A S AR AT L IRIGOR FRARALL
JIATRE R, AR AT N BB ORI ALRE IS 7T BE I
PRI AL BE B2 R B PR e T 2225 18 4 AN TTTH
RIERIZR : (1) SR PR 2 . (2) Bk & ReR
(3) 2% I AHACL S 52 5 R 5 ) I TR A 5 o R FHAT A BRI
HIRTIEA, WAL P AR 2 55 3RAFAT N R R Fr B
JERAE PRI o 22— ANEH TPy e
FROARABLRE 8 bR B EAEAR N AE o BT AN KI5
57 )38 A N 7 55 R AH AL, BE R B S A S B R
o AH5 R, MK AT NG 2 ST AR A
£ T B BB IS ) A oK Bk — AN T ) (4)
S D RREA N ZRA L U5 . B TR AT A
AR R R BRG] T2 S R ADURE 2 R B AT
NGRS, n] LGl T 3hbr @ SRAG I ZEA . (H
KT, PUAKRE TAER R S8, LA ZRFEAR 5 H
TEAEAR D o PUAE BT N BRI A I 5 2%
AR A DB I GRREA I I 25 ) 400 5 i) AL

SCHR[7]RE T AT R 2K 155 5 R B C R FE AN S0 R
ke AR, FIH Adaboost 53257 > St (1)
AEA AR B 54T N R BOAHALEE o (H R AE AT
DEPIIGFEARTEE T, RS .
N T G DRSS ) R, SCHIR (8] 456 1 A1 SRR
(7] IR BOHFAE ) BEHLAR ARSI ST AL
BRHS o SCHIR (9] MRS N HAY S P- 13 93 B 6 AN 7K1 25717 o
X REAN KPS, FlEBORH . PR 0 C R i AN S0 A
it KT ARFAE A G, AT SCHF ) AL I ABURE
JERRE. EAENR, TPEREIE AR H R bk
B R R AR ST AR O I AT W ) THT ) iR
PRl —Jgif, B P g B 0 B € T AR R R ALE

XEEEL R AR T B STy, B
XL PR S AR A S (M e M 21 5 — A
SR R IE S ), Fr LS B S E A e
TEA S B RRCR . (FUR IR S22 S AR
JEE B BRI RV A LUK, 72 A D BEAEA N
SR I 400 B ) UK IR AFAE o

AL AL T GE v AR AT N TR A
o SVENGETHHEIRT R A B H A5y ) R AT A&
BRI LR R BT HAT I T & ) B0k
ARG 5 (e AIE B BRI R 0 v ) SR ST RO
ABLRE 52 55 PR K 5 5y X 43 AH G O MIANAR 5K 94T A8
PO MEREIL T A AT AR S0 i Tl
MM T INGRREAR R T REA S 0], JF s B %
MDA AR RE P DA SR S AR AL J e ek 2
(RIS TR] A4 W] R /DT AT IR T2 S I Sk . 4,
HIRAE G DR GAEA N 22 TR &
i) L

ASCHARFER AL LT 2 2 WA
SCHEH AT N PR RN . 28 3 WA AR SUHIRAE
AIERE FISEE . 5 4 T RS C.
2 ETHITHERTABRINEE

AT S BTG v T PR A ALLRE R R R L
()57 2 7 R S Al AT N R
FFAE
2.1 HIUEEERBHIFS]

AT NI H 24— AT NER, fie
A 1 AT RERUE T AR A B SR HLA I AT N B R
R AREG . IR BEXASH B, wl L
ok 2 39— ML FE R B S () At o A7 A
PRIIARBURE , AT A AR 5 14T A PRGOS R ARABLE
Alfemr, AT N EHGRT BAR AL S T B A .
e AT NEB 2 2, ¥ WA AT A
BXS (z,2,) il (2;,2,) o NI EISREH IE, —X]
AT NEGR (2, 2;) AR AT LR A

P((zi,z].> € S)
f(zi’zj) - P((zi,zj) c D) (1>

Hor § FoRHR AT NEIGR 0], D R AR
04T UG 2], P((2,,2,) € S) F 75 (2,,2,) J& T
FRAAT NEHB 2 B A, P((2,2;) € D) &R
(2, 2;) JE AR AT N B S TR . AR
T NG 2 B 2, AL, W (2, 2;) Js TAHSGHIAT N
FUG T 2 [ IR R, B P((2,,2,) € S) K, @

[ Rad]

TARIAT N BB 22 18] (A, B P((z,,



1614

B 5 AR ¥ M

%5 36 %

z;) € D) J/N, BN 2, Rl 2z, (RARALSE B A £ (2, 2))
Ko RZIFR Tl 2, Rl 2z, A8 FAH G B 2
B X0 3 A AN G g s e, B — 4R & i
“RR" (2,2,) W (2),2,) TRIFRK, B
W R, Ll f(z;,2,) = f(z;,2) -

Bz 21T NEG 2 R &, T kil
XA AT KRR (2, 2,) J8 FAH AT A B G002 ]
(RURE 26 RIS AR SCAT N G 2 1) A2, 46 (25, 2))
POE R 2, — ;o R (2,,2,) M (2, 2,)
TERFAIE 22 53 2 A B AN ], AHE R AT &R RR
(1), FT LA AT TR AR 22 53 20 1) B B 5% A1 2 X BRI
55 KISSME S0 ABL, B 1 AH DG I 1 45 2 ) )
AN K 11 G TR R 5 i 22 2% [ R 45 5 2 ) il
WIS A 0, Wiy 5B h X F 2, M2 4EE
A, UARACLRE 58 B bR 3L £(o) RN

(%/JE;Tgiﬂje’l/ﬂ%‘wﬂTzﬁwagwn

AT WETE, (2) PId o R B 5
WA ey

lgf(zi,zj) =lg

f(zi7zj) =

(2)

1 —l(:c _m)T
Lz 2t

~2§1(:c,;—mj)
gt (5~ )"
27T|ED| 2
: 2151 (wz - m,;‘) (3)
DR] Ay FHACLRE 8 R 00 ) 5 B80A 52 M AR RS 1Y)
B, BrLART LS (3) A i i A, £33
lgf<zi,zj):%<mi—mj)T(Z'Bl—Z?)(mi—wj) (4)
B M =3, —x;" , W (4), TLFH M
KAV —XAT N BRI . 5 DAAE I BE R 2% )

0.5 0.5

JIEANTE], BT M AT ReAN S 1E @ 5, JToA M ]
AEAN A B 5 HLBE (metric) o (H M SE50 A, A
M ORI (4) AT B2 2] 31— AN R AR DL B e A
SLPERRAR T O IR B i 2 ) S ST I B
18

HIHH 2 (4) 27 > AHALL R B 5 bk B I ) A 4 32
TR DG IAT N EAGRFIASAH 5 14T N UG (1 1)
Ji MRS, BT D F X, o B IR
S RO PN R e vh B AT N BB 24
SIAMBLRE FE R ek B 2R bRoE T N XAHAH AT
NI EIG, FHICHIAT MBSO B H R Ny o AHH )
ITNEBXNEHA N, , WNg =N ,Ny=4-[(N—1)
+(N=2)+--+1=2N(N-1) » ¥4 N =316 i,
Ng =316, N, =199080 . REH&, YR a){E
B LB 2, o O T e YIZRIG N R AE RS, T LA
EBEAAARIAT NG I REAR A 0], BIRE AL
FEaN, (0 < a < 1) X7 NEGR LTt 2, o TH
FUR AN [ RUASE ) 7 A 2% [0 2% 2] (R ARABLRE B iR
HvERE 25, M VIPeR 2l 5Erb, BHHLIEFE 316
XPAHFAT AR T2 I A ek g, R
(#1316 SR FEAT AT EMEIE e 56 AT N G =%
[ RIASAH G AT N BB 28 0] . I 27 S R AR AL
FERBREL,  RTRAGE T PN 2 18] AT A G R AH
EMA A B 1 828 T 2 o )L 0.02, 0.10 F11.00
I, REAT N BB TR ARARLRE DX )P40 43 1 32 AS/MX
), vt H R A2 TR AT N GO TR AR ALLBE A %
oA B L ATRLE Y, o BUEEB/NST T o = 1R
PRAN 25 [ 1A T N PELAGORT R A AL BE M 6 2 A AR A A i
IROR, 2 S I ARALLRE BE B R B PR REAR o {H2 o X
B AL /NI 27 ) AR FE 5 iR B I ) AR Bz e /)y T
Mo = 10, XA AR SRR YNGR ] > e (1
FRERAE NSRRI . BE 1 R4EE T AR
RSP IR (K 1),

—a— HSRMAT NG00t

—a— FHSCIMAT N EHG R
0.4 ot —e— AHECIKAT A B R 0.4 [t —a— AT A EL A 0.4 |t —a— RAIZEMFT A LR

—a— HSRMAT NG00t

o] i
i :\

3
)
sy

T2

o
|

M=

0.2 X 0.2

0.2 l

0.1}

U.1

0.1 [ Aesgas; e
. e, . e OJKMKR%@
1 10 20 30 i 10 20 30 i 10 20 30
XTa] [Xa) [Xa)
(a) @=0.02 (b) a=0.10 (¢) @=1.00

B 1 AN o HRER AR 2 8] AT PG00 AR BLEE R 0 A1



57

R BT AHERT AT AR A 1615

F 1 ETHHEHNITABRIEZSE

FIR 1 AT GUvh R AR E B e e 2 3
o N AT AREG, 2507 A RS 5

«

. MIBUZERIE M

TR N SAHFEAT NGBS E N AT NEG,
izt

FH 2 N FHEAT ARG 4 20N (N — 1) XA
ARG, it 3" .

YH3 M=3, -5

2.2 1T ABREVFIE

ECA AT N OISR, B RSB
PR RIRFAE o A SCJG SS90 KRB, AN SUHRFAL,
BRI RE 2% 2R b AR LSS FE B R 3. 7
RIS, BATIBE ) RGB(NRGB), HSV,
YCbCr #I CIE Lab 4 M (a5 A1 52 BURFAE . 2] 2(a)
g5 T HRBUT N B RRE R ). —5RAT NGBk
PRI 6 DMK, KT RN K4 R Rl
PO A (] A RN T IS, R 16 4EM I 17 B gy
ik, 4P A BB T B R IR B — OB AT AR
(RREAE o DRI AS ST A 14T N R IR REAE 1R 4 5k
1152(6x4x3x16 ). WARHRIAM 1152 YERFE
BEAEE A B R 2, BT 2 x 1152 x 1152
NBH, BHEKRZ . L, SEH R PCA B4,
FAT NG REESE B 2 55, TRFF KL 88.25% (1)

=3
B

o>
il

o

AT N HARARBEIELFRTE ROT X, ASCAEH]
FIRFIE WA — € R I . BUARAT NS R AR
Ky ERAR A ZAK Iy 1) b, AR E 5 1A B2
AW . i, 2558 — XM NER, AT
SRHB BRSNS AR H R AV A
Hlo WEARAT N H A BEIR LA U SE ROT X4k, W] LA

NRGDB
HSY
YChCr

CIE Lab

(a)iT A FE S35 eI

FEAT AR 2 S TN b 28 Je AR B, AT N H AR
I 78 ROT X3,

3 KIe

AR E S A A S e A P s R
PEREMIVEIUTEIN . SR 5 LU A o HUE AN RN 2% 2 (1)
FACLRE B BB PERE 22 5%, o I UL 2.1 71
I Jo A AR U S CA AT NP SR Pk B
ts.

3.1 SLIGERFIE L AT RE N

A SOREAEAT N TR T2 A% 0 2 S i 4
VIPeRY FVFIIA S VL, VIPeR $idli4E L H 632
AT NEURA K, Wi 2b)fiw, Hd -5
T NEG KR AN BT NG RYR T AN 7] 1)
BB 5. RN ARRRHTEE. M. b
WA S AR R . A T 52 AEEAIE
e, FESER, SR Semir AR K H i) PF O HE
B8 BENLIERE p XHAT N EHGOAAE R INALE, R F
AT NG R I Zr8 o MR A i A g 4R RAT A ]
BIEPE . BT NS, BENLE Sk &
BIENEMLE, J—sKRWIE T NEHR . 44E
—AMTNFRGIE:, s R EEEAT N EUG
MR AWAT NI RE IR PRI L S i Mg A T
WRR S IAE WA D BB i (R, p 2000
I 316, 432, 532 AT . p BUEBA, TS
A% (VURHCRR IR ), IR AR D> (VI 2Rk R A )«
SFFREALSESRY, DAL= AR R AR A R 1 i e
5210 R, 10 IRSEE S SR P BB AE R AN S5 1)
gL, FTESER ST MATLB SE8LK), 2561
£ 4 G WA Intel(R) Core(TM)2 Quad 2.5 GHz
PC & =Wl

A AT AT U S 23 2R Y SR AR iy
P (Cumulative Match Characteristic, CMC) [if1 £k P
bR e NEWENIT NEUSRE, 28

(b) 2 LR VIPeR 1 [ (% 257

2 AT N B B R AL



1616

B 5 AR ¥ M

%5 36 %

DG BCHFAL e ik 1 2 AEAT N BG4 R A ik
FIAT N, A r MERER PR A AR R,
% LULECR(r = 1 )IREZL, PN ERORIPZILIERTR
e AHZ 2 r BUEAR/NEE, 28 - DERCER AR AT I
S o PURAESEBR N ], SOt R - AN FR 4
e, AT Rk AR A 20 Al H bR . XA
FEF, AT N R 2 —AME B R . P
Ub, BRT BUFUCECREME LR, BATTING B R+
WO R Ve A A R Y & (Normalized
Discounted Cumulative Gain, NDCG) VFll 5714
it MR BARVCHCRF I Hh 2k, mTCUR R (5) V5
AT R A . S5 R H NDCG @20 Pl 532
PERE

> W (i)-C(i)
NDCG@k =21 (5)
ZW@
o 0() J OMC gk 8 § DU %,
1, i=1
WO=N g ),  2<i<k

3.2 o BUERFRFBERIMERE LLEL

Kl 3 B TAEMRAEE RN p = 316, o HUEN
[0.001, 0.050]/F, 2% 2] (R AHARLRE B2 £ ek 5001 P R
NDCG @20 F12% X AHALEE JE 5 bR 50 I TR 4643 B o

Bl ER, FIEPRBIEREA S BEE o MBI
YRR, (R AR STARCLRE R B R T I TR AR R 2
B o FISE KT IAWE N, & 2 SR TAEAF I
WA L, Ma=0.02Fa=1.00HK, 2=
BLRE B B B BEEL A . 2SR SRR Ay p=316
I, N 2 FFAYEE 1,5, 10, 20 AIVLEL AT NDCG @20
AILLE Y, a=0.02 F1 a=1.00 27 >J AAHBLRE J5 5 o %
PEREAH o 1H a=0.02 YIRS 18] B {2/ F a=1.00 .
YRR Ky p = 432 il p = 532 I, LU E45 18K
RIS . — ST, M a =0.02 0, ASCHERA]
DLLERE /D R B TR) P 27 20 HH A8 L R AR 5 o pR 4
3.3 SEEMITABIRANE L ERELLES

3, R 4 X T ASCEE AT N R S
HoefAEENERE, L a=0.02. BOBRMERA
CL A 2 S0 RN DT B 1 i 2 AR/ DT L 2 g DT
Be, it AAS S IR RAR LR I 26 156 1, 5,
10, 20 VCRECRBEATHEREXS L. T A SO LA
KISSME!S L ARVL ALl Jf HSCHR[10)% 1,
KISSME $ykthfe S5 O 3T 1 &2 S M E L
(K% RPMLYAE ™Y, H2% 3] FEACU: 5 2 o8 25010 ) (1]
Teas i /> T O 5k, BT LAFEA SO F AR A
fii ESEEL T KISSME &9k, dEiix kAN Rl &L 2k
BT B R AR . BhAh, VEFEAE, BT IE

BUEAFAR . B 3 HRTLUEH, Malk TARSCAE I R AE R FH K G R B e Re . AR 3 1T
0.7 05
0.6 |- gt
’ 0.4 A
0.5 /./
§ 0.4 z 03 /
; 03 } E 0.2 //
0.2 //
0.1 oo
0.1
0 0.01 002 003 004 005 0 0.01 002 003 004 005
« (a3
(a) NDCG@20[1)48 1k i £k ()27 > J ek b 5 I ) (R RS A8 4k il 2
3 AR o HUAE T A SO 2 ST (R AL 2 5 o S VP
K2 AEFREBMRENELE, o =0.02F a = 1.00 BYIEEELLES
P a EHRNINIGES g IGE S 10 IERCR 3 20 ILECR NDCG @20 I )25 (s)
316 0.02 0.297 0.598 0.730 0.841 0.616 0.217
1.00 0.298 0.594 0.721 0.843 0.616 6.088
439 0.02 0.225 0.486 0.614 0.744 0.517 0.084
1.00 0.228 0.487 0.618 0.746 0.520 2.471
539 0.02 0.124 0.311 0.430 0.567 0.353 0.035
1.00 0.130 0.318 0.439 0.575 0.362 0.658




o557 3

[N SR

He T GUvHHERT AT N AR i

1617

LA, ASCEVEVERAL T-RRIGEE &, AT AR5
B BaET ) SDALFEFI PSO4EvE, 3T Br 527 3 1)
5% KISSMEM, PRDCM, RPMLM, ITMLM,
LMNNYHI MLCCH, - LK H g (36 T 24 S i Bk
ELF", RECFH PRSVMP !, AJ W, A S04
TG HEWT AT PO SR AT LA ) — MR L 1)
AERLRE B B bR I AR A p = 316 I, ELAREE
1 VUPE A 29.7%, {HAESE 20 VLR IA 2] 84.1%,

DRI S A SRR AT — o B SE B M. e4h, 3
4 AR, ERADEMNGHEARER Y, %5
e G ATTACIY S /e e < 1= S IR 3 RFR 5] |
FERLE F5 8 R 5 ) sk FUAA5 Tl

5 XL TAEA R MR A b, AR
1 KISSME Sy 25 mg LN a] o T A SRR
SR FREA RTINS, P LA ST AMRLRE B
BRI IS TR AR B k2> T KISSME %92

=3 HMREMER 316 B, ANBEZSERTABRMNEEMAE LR

GAR EONRlIN GRS EORlN GRS 55 10 PLE 3 55 20 VL%
AR 0.297 0.598 0.730 0.841
Wk E B 35 0.055 0.142 0.195 0.293
KISSME!M 0.222 0.517 0.678 0.818
SDALF"! 0.200 0.390 0.490 0.660
pslél 0.220 0.450 0.570 0.710
ELF0 0.120 0.320 0.445 0.615
RECF® 0.170 0.310 0.426 0.564
PRSVMFI 0.163 0.382 0.537 0.699
PRDCM 0.157 0.384 0.539 0.701
LMNN-R 0.200 0.490 0.680 0.800
RPML!™ 0.270 0.560 0.690 0.830
ITMLM 0.116 0.314 0.458 0.639
LMNN!YI 0.062 0.197 0.326 0.523
MLCCH 0.152 0.418 0.576 0.734
F4 LHMREMEN 432 F1532 0, ANEZS5EHITABRNEZMMEEELE
p = 432 p = 532
AT
W1ULRA S IULEE FI0ULACHE  FE20ULRCE B 1ULECE S5 ULECE  BI10ILECE BB 20 ULALE
ENEAES 0.225 0.486 0.614 0.744 0.124 0.311 0.430 0.567
R [ 2 0.048 0.115 0.164 0.232 0.040 0.103 0.148 0.209
KISSMEI 0.176 0.426 0.566 0.715 0.113 0.294 0.421 0.562
RECF! 0.149 0.289 0.383 0.502 0.127 0.249 0.332 0.440
PRSVMF) 0.106 0.297 0.423 0.583 0.089 0.229 0.327 0.460
PRDCM 0.126 0.320 0.443 0.600 0.091 0.242 0.344 0.486
RPML!™ 0.200 0.420 0.560 0.710 0.110 0.280 0.380 0.520
ITMLM 0.084 0.245 0.368 0.523 0.042 0.111 0.172 0.246
LMNN[I 0.051 0.131 0.203 0.339 0.040 0.097 0.142 0.212
MLCCH! 0.113 0.324 0.473 0.629 0.050 0.163 0.259 0.396
F5 ERRMKENE L, KAXLEES KISSME 4 25t
TR TR L) AT TS — A AT 92 0 A0 e 7
s po6 oy e APRRIER P, A SCHE RS0 T 17
AT 0.217 0.084 0.035 NP UONSE, NG v HEWT ) A 5 th 2 ST AL
KISSME!M! 6.209 2.492 0.687

JEE R E, HEMALTEPIIRAT AR AU . %5



1618 B 5 AR ¥ M %36 &

EREAE T A AT A L. Tl gRa R
SR T INGREAR T REARZ ], I B =A%)
DAL, T LA Sy S AR AL B 8 bR 2511
I [R] e 4 B A>T B 1S T4 S k. k4,
SRR T AR R A DRI ARR N G B
G151

& % x #

[1] Duan Gen-quan, Ai Hai-zhou, Xing Jun-liang, et al.. Scene
aware detection and block assignment tracking in crowded
scenes[J]. Image and Vision Computing, 2012, 30(4): 292-305.

[2] Kalal Z, Mikolajezyk K, and Matas J. Tracking-
learning-detection[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2012, 34(7): 1409-1422.

[3] Dollar P, Wojek C, Schiele B, et al.. Pedestrian detection: an
evaluation of the state of the art[J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2012, 34(4):
743-761.

[4]  Gray D, Brennan S, and Tao Hai. Evaluating appearance
models for recognition, reacquisition, and tracking[C]. IEEE
International Workshop on Performance Evaluation of
Tracking and Surveillance, Rio de Janeiro, 2007: 41-47.

[5] Farenzena M, Bazzani L, Perina A, et al. Person
re-identification by symmetry-driven accumulation of local
features[C|. IEEE Conference on Computer Vision and
Pattern Recognition, San Francisco, 2010: 2360-2367.

[6]  Cheng Dong-seon, Cristani M, Stoppa M, et al.. Custom
pictorial structures for re-identification[C]. British Machine
Vision Conference, Dundee, 2011: 749-760.

[7]  Gray D and Tao Hai. Viewpoint invariant pedestrian
recognition with an ensemble of localized features|C].
Europeon Conference on Computer Vision, Marseille, 2008:
262-275.

[8]  Du Yu-ning, Ai Hai-zhou, and Lao Shi-hong. Evaluation of

(9]

(10]

(1]

(12]

[13]

(14]

(15]

(16]

color spaces for person re-identification[C]. IEEE Conference
on Pattern Recognition, Tsukuba, 2012: 1371-1374.

Prosser B, Zheng Wei-shi, Gong Shao-gang, et al.. Person
re-identification by support vector ranking[C]. British
Machine Vision Conference, Aberystwyth, 2010: 231-242.
Kostinger M, Hirzer M, Wohlhart P, et al.. Large scale metric
learning from equivalence constraints[C]. IEEE Conference
on Computer Vision and Pattern Recognition, Providence,
2012: 2288-2295.

Zheng Wei-shi, Gong Shao-gang, and Xiang Tao. Person
reidentification by probabilistic relative distance comparison
[C]. IEEE Conference on Computer Vision and Pattern
Recognition, Colorado Springs, 2011: 649-656.

Dikmen M, Akbas E, Huang T S, et al. Pedestrian
recognition with a learned metric[C]. The Asian Conference
on Computer Vision, New Zealand, 2010: 501-512.

Hirzer M, Roth P M, Kostinger M, et al.. Relaxed pairwise
learned metric for person reidentification[C]. Europeon
Conference on Computer Vision, Florence, 2012: 780-793.
Davis J V, Kulis B, Jain P, et al. Information-theoretic
metric learning[C]. International Conference on Machine
Learning, Corvallis, 2007: 209-216.

Weinberger K Q and Saul L K. Distance metric learning for
large margin nearest neighbor classification[J]. The Journal of
Machine Learning Research, 2009, 10(2): 207-244.
Globerson A and Roweis S. Metric learning by collapsing
classes[C]. Advances in Neural Information Processing

Systems, Vancouver, 2006: 451-458.

s 5, 1987 AR, MR, WSS I A TSI
e B, 1964 A, g, WEAESIN, BT T

i

25



