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Learning Bidirectional Relationship Similarity Function for Person Re-Identification

ZHANG Na, ZHANG Fu-Xing, WANG Qiang, HU Ling-Ling, GUI Jiang-Sheng
(School of Information and Electronics, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: These dominant algorithms to learn a similarity is the metric learning that learns a Mafhai'anobis Similarity
Function (MSF) to estimate the similarity of a pair of persons. However, the MSF only projeets a pair of persons into
feature difference space and ignores the appearance of each individual. In this stlidy, we proposed to learn a Bidirectional
Relationship Similarity Function (BRSF) that greatly strengthens the“modeling ability of the similarity function. BRSF not
only represents the cross correlation relationship of a pair-of persohs,‘ but also describes the auto correlation relationship.
We use the ideal of the Keep It Simple Straightforward Metric (KISSME) algorithm to learn a similarity function.
Specifically, the auto correlation relationship and cross correlation relationship of a pair of sample features are expressed
by Gaussian distribution. Finallil, by converting the ratio of the final Gaussian distribution into the form of BRSF, we get
a similarity function \;vhich is robust to the change of background, viewpoint, and posture. The proposed method is
demonstrated on two public benchmark datasets including VIPeR and QMUL GRID, and experimental results show that
the proposed method achieves excellent re-identification rates compared with other similar algorithms. Moreover, the re-
identification results on the VIPeR dataset with half of dataset sampled as training samples are quantitatively analyzed,
and the performance of the proposed method achieves a 53.21% at Rank1 (represents the correct matched pair).
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Similarity Function, MSF) >k & & —*§ 17 N EH& [P AH LA
JZ. SR, MSF R 5L ZE 70 25 1A 5K, s T =44
RIS, BRI T A — A NAEA R ERAZ B
IRRF ARSI RE 1A B,

BT EARTEOL, SR TR 00 5% R AR
PR %~ ) J77% (Bidirectional Relationship Similarity
Function, BRSF) K115 — X7 A EHG FIAHALEE. FIH
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THRANAE RS RE, Pt T 7 — AN A R
BHL IR K B 40 A Ak F B e 0 BR . A S i
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N T RS FERAG AL T AT N R A A 4 1 i) 8, 7E
Al —ANKSFEALE b, AT & O, B9 B o7 B
I bin (18 KABEAE AiZ K20 10 B 5 ERRAE. X FEAS 2
(1 B 7 ERFEAME AT N BUE R A B A TR T (4
PR PE, T L AT DA 24T N G 1 5 0 4 T R
3 BoNIE BN T SR HURFAE (i 7.

TEFRMURFAE i 72, AT H R 717 ABB M £
RSB, EJR 1A B 12848 14 2 HFERE FBEAT P IK
& T EEBE LS BIFRAS 64x24 (R R IR R 32x12 1)
REZEG. EEARERAT NEG LES LR REE
PRI R f 5 AT THE BT A REAE TR BRAT N R 1)
FEMERGR, ZHRFE I 4EECH 9000 4E (3*3*16 4EFN (g
fE+3* 4 SILTPHFAE)*(24+11+5 /KT-4H).

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 5527 5 51

http://www.c-s-a.org.cn

i H AR SN A

Ll

AL O
AT O AT o

Ao
K3 sl & DRI R = R
AR EEHLAFAT N AL R A KT s
[ T3 = W 1 1 O | RS G 3 ) 4
REAEXT T 7KF 07 [ A2 3 B — 5 AR E. 9 1

AR SCHE HH AR T 2 > — 000 5% R AV DUE ek 4, SR -

TR — %47 N BRI AR ABLRE f At e . BT R A EL 5%
ﬁﬁﬁ"]ﬁ?ﬂfﬂ%%ﬁﬁ)\@%, ﬁ%ﬁiﬁﬁﬁﬁ%ﬁ?*ﬂﬁ
R 2 ST B, JRER I SRR 45 R B 2 A FTiE R,

22 BRSF%3 | !

N T FEERHE A RPE, fE T BRSF 1% 2], SKie
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SV IE I K SIS R MR, 7 AITE VIPeR £
4R QMUL GRID ## 41 E3EAT 7 92560 b, 5
5o, BENLERE ¢ AT NEGSHE RN GREARLE, KT
AT NEUESHE IR FE A SR, AL A AT AEIE
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HREEE 10 K, IK 10 RSELK - SMEAE N &1
S gk R SIS g ROk A fE I B UL I g
(Cumulative Match Characteristic, CMC) #2834 57k
PERE, CMC S4B 7E ML H A5 B b VLG A 2 0 (19 H Ax,
B r ANUCACSS SR & IEMVLEC S BRI bR, o, 28
LA (Rank=1) Ay SUERTIUIGER, FTALEBCE 22,
{2224 Rank @ﬁﬁd\ﬂff‘ Hj%ﬁ.fiﬂf TN R AT 5 iR
AR H A, %mﬁffﬂiféx
3.0 \VIPeR RS 5L 15 R

_ VIPeR £ Ha4E 24T N R ) Sidek 5% & FH 1 HL e 2
HEE RS IEE L —. RS T 632 517 NEIHE,
AT N EUG AR A2 H P S AS B B A IR AR ML E AN [F] 1)
FANAEE R IRIT. 7E 632 XHT NERG T HFEE T
A, =, B RAERKRENEEGR. B4 gRT
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TR AT 2R (A2, MIFRERIN N 316 ST A EIHZ.
T TASCRE S O FARIVERE BUELN S g 45

kY [ = p— . -
(a) F:T° MSF 7E 0% H bR VL ECAR 203 H AR A9 SLI0 450

(b) 3T BRSF fE ki H AR P VL EC AR 213 H AR S0 45
¥

K5 ZLT MSF %m%?— BRSF 7 VIPeR ##4E 1

F 1 VIPeR HE4E LA LS O H LM REX HhsLig
SE R N ZREEFEA A =316 3T FR)(SAAL: %)
Method Rank1 Rank10 Rank20

BRSF 53.21 9243 96.56
XQDA 40.00 80.51 91.08
RPLM!""! 27.00 69.10 83.00
PCCAM 22.03 71.08 85.30

KISSME!" 19.60 62.20 77.00
PCCAM 18.27 64.91 80.28
PRDC!Y 15.66 63.86 72.09

WA 1 T, AR SO R R O $E Tk T L
Rank1 b % 11HE 5 — 9 XQDA SUEHET T 40 13.2%,
3 ELAE Rank20 A 45 B 10300 . 75 — s R
I RSO IR B2 Rl PR B TR S B o, St
JEAE TR S 07 T, RGN SR T LLZE AT A PR B IR
(T A4 58 B 2R Y B AR AT X, KK
BN FACE.

MNZRER Ty =200 I, ASCH %S OH H ik
Fl P RERT L 25 St 2.

M 2 AT, 7E SV A BN RREAE I T, A
FUEFREO T O 0. LT I, A SCROA R
Ve T 2 STRRNE FE 8t R K 44 401 4 1 R
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v

K2 HYNGEREAMBA =200 W, A CHES O HIE

7E VIPeR % ¥ 45 M REXT B B SE 6 45 51 (B0 %)

Methods Rank1 Rank10 Rank20
BRSF 35.43 81.33 90.66
XQDA 24.00 70.42 81.19
RPLM!"" 20.10 59.32 73.41
KISSME!" 17.65 52.40 70.68
rPCCA™ 12.53 41.73 65.21
PRDCM! 12.36 40.36 63.12
PCCA 10.27 36.61 57.54

9T WA R 9 BRSPS B, %
3 it 7 AL O — R I 5 A S
SR T R DS HSV S A

AT LBP SRR AL, A SE 8 3 ik ] HS VAT

LBP {4 BRSF 5LykHEEUHIHRFE.

®3 UH—MAHRERE LT ) BRSF 5955 A HiktkRe

FLESEIR S5 R (FRA: %)

Methods Features Rankl Rankl0 Rank20
BRSF HSV 4740 8825 94.50
BRSF LBP 4321 8533 9161

RPLM"" HSV, Lab, LBP 27.00 69.10  83.00

tPCCA™  RGB,YUV,HSV,LBP 2203 71.08 85.30
KISSME!? HSV, Lab, LBP 19.60 6220  77.00
PRDC!" YCbCr, HSV, LBP 1566 63.86  72.09

HH% 3 ml %, iZﬁ?%i??ﬁRﬁ (#ﬂ]%ﬁ, (EVS
&&%thﬁ%%ﬁﬁéﬁﬁ!%ﬁ&?ﬁ . R, RPLM Hi%
R4 7 HSV. Lab g | LBP 45 1iE, Rank1 47 27.0%.
i3 5 AT SV (0 RHAE, Rank] #Lis ) T

CAT.4%. ST T R S TIN5 R R

TET 28 H 2 AR SE MG INRHAE, SRR 52 T (i
SRR R /1N, T B R I 1) 52 % B 2 bR OBk vmy . AL,
ASCEFAT B A BRI B B R T = Rl 4% )
FRAEAT— P SRR AIE.

VRO BE B ) FEME R IR ) — DN E R R 2
SR A K, A SCHE Y BRSF BVE R AR AT
KISSME Ji % >) 59k BT IR, g T 154040
AR ], TR D 1 IR ] AR S G T & 2
8 GB W17, Intel i5-2400 3.1 GHz CPU ] PC & L,
SEIG IR JE HE T Matlab 2014b SEIG(F). % 4 45 T A&
SCHENES O B ) BRI R ] LR SE G 25 4R,
SEUG S5 RIEEL 10 417E VIPeR i 45 F Il kit 1] ()
SPEE.
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