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o MSMMEIEMLE . EEMIRRLEHRBELER
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o H{iAEME (Rank-1 Accuracy, Rank-1)
o ZEjtIE4EE (Cumulative Matching Characteristic, CMC),

eme(N) = S ()
o W{EFEIFEE (Mean Average Precision, mAP)

it R—x msure

1D ERTABIRSIBIES.

BiEE [ #B&H  #7K #ER BRR-E $8H 2 ZE FI
VIPeR 2 632 1,264 128 x48 VA X X FT
CUHKO1 2 971 3,884 160 <60 X v X FI
3DPeS 8 192 1,011 AEE X v X FI
DukeMTMC 8 1,812 36,441 AEE X Vv X FI
PRID2011 2 934 24,541 128 %64 Vv V4 v  FI
Market1501 6 1,501 32,217 128 x64 X v X B3
MARS 6 1,261 1,191,008 256 x128 X v v B3
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o FEFIE—ARERNFLELREE EHEFIEIFEHNIE
BEEAX. MIRENESEEREA d-,;0), EEFIWER
=2, NFEEMNERIT (x,y) K (x,2) BHFLWTAR

d(x,y;0) < €1,
d(x,z;0) > &3,

Heh x fly AEGHERSHFRENHEATHFERT xfz A
BEEHAEEMRERNERITAFERT, o # e S AAKEEZE
BEWBSE 6 HEBEERHNSH.

° ORI : dx,y;M) = /(x—y)™M(x —y)
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o MFRIRE - (X y;L) = /(Lx — Ly)T(Lx — Ly)
o IEXFRIZS : d(x,y; L, H) = /(Lx — Hy)T(Lx — Hy)
° WHET :
(1) D=[Dy,Dg,...D¢|, EF D, = [X¢;, Xeys X s
(2) B= aJ“E;lfrlﬁirlllb’ —DB[5 + M8l + Xer(B);

(3) yHIBHHRE = argmin |ly — Do (8)[[3;

o EATHMEY
b min[x = Dyal3 + |ly — DyBl3+ Al + A8l
Y 7

+)‘T(DX7 Dyv «, /B)a
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FEHMEREEE-Rkmy
@ Cross Entropy Loss

C
f==> ln(3)
e=ll

@ Binary Classification Loss
f=—ln(3) — (1 — ) In(s)
@ Contrastive Loss
f=1ldx,y) + (1 =) max(M - d(x,y),0)

@ Triplet Loss
f=max(d(x,y) — d(x,z) + M,0)
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BiERE

{input |4 Primary Channels | -==*)Advanced Channels," -~ Integral i-=="IStatistical Features|"~~"" Aggregation | Features Fusion
: ’  Channels | -
T intensity > —+CspHist >
. 7i7 - > Encoded Histogram ) / (spHOG >
e Channel ) —
LB I e e PO%“"Q —+(_spLBP ) YmkLFDA
5 Spatial
Intensity K Seatial <oCN
" Intensity& 77N
( Gradient& S ’él:la}::xheelg Covariance spCov )
~__Coordinate N

E 9 ETFEEFERITHER S INTABRANEEREE.

SEERIERMEHERMRFFIEEE (Generating Primary Channels).
¥i& 54 Ei@iE (Constructing Advanced Channels). 2B /S&BX 15
FiiT43HE (Extracting Local Region Statistical Features). S&B4FEEE

& (Features Aggregation,). AR Z4FEgl& (Features Combination)
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BRiZBE—BENRRERTRTALIc RV, Hd HF01 W H 3 AHE
BHEENEE ; B4, MPUHEEETILRTA C = Q1) € RV,
H O R REMERMTHIRE it (1] FriRBINE R, 18
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BT 6 & FENSTHFIERBUES R ms s g @an

BE—RIMRFERE C = {C e RV m=1,.., M}, WERK
BEAIRFA Ca = Q(C) e RTWN, Hep O RREFBEHEIE, b
NGRS FFURIE.
o /RRUYEMEIEIE (Encoded Image Channels)
BE—MRERE M M RFHEREA R AIFHEE LR —1E X FFHF$ ( Codebook )

V={v, eRY n=1,.., N}, EihEGMIBH M EHEEE £; BATABERDHEET
BV RTEN NMESRE {aj, n=1,..., N}. B4, & NMEEHFEEENEMEER
ARFRH C (4, 5) = af.
(1) EAE % (Histogram Encoding, HE)
(2) #4455 (Kernel Codebook Encoding, KCE)
(3) L4 HE{E%RAS (Linear Interpolation Encoding, LIE)
(4) BZE &% (Salient Color Encoding, SCE)
o SEFR4EMEIEE (Multiplied Image Channels)
WBTE—RIIREHERE C € RIWVM | eini@s AT UR BRI R A XA
cmm2 — olm) o glme) |
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(0) ROEBESR :
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i< j<yj

2 pij = Cratg(5:4,1), Qij = Croggr (4,5, 2), FAEqj = Crporr (455,55 %)
) WEEE

Wt gt 5ill g0y = %(pi”,j” + Py 11 —Py_1, — Py 1)

(2) EF7EHE :
by g gy = Qs jr + Q1 1 — Q1,30 — At 1)

(3) thEHER :

T
[Ei//yjll + Ei’—l,j’—l — E,-’/_L]-// — Ei”,j/—l — Su(i/,_i’;i”,j”)u(i’,j/;i”,j”) ]
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%EFEfﬁlﬁ?—iﬁ‘ﬂ"l?ﬁﬁﬁﬁﬂ%ﬁﬂﬁ;’ﬁ—?&ﬂl&%ﬂ[Zﬁ!iéj‘fiﬂ%ﬁ (1
i )

o ETEMNG EBERIEREUSH XSS IT4HE
AT ARINEAR BRI RMSERBEE, 3INEX (48] RHERRAME.

ETERAEEE

Cruy(i',5)= >, Ccouli,j), where Cgpp = C @ K
i<d ,j<j

HASRBELNT :
1 2 3 4 3 2 1
2 4 6 8 6 4 2
11 2 1 3 6 9 12 9 6 3
— | 2 4 or— | 4 8 12 16 12 8 4
16 1 2 26| 3 6 9 12 9 6 3
2 4 6 8 6 4 2
1 2 3 4 3 2 1
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EF = E & FENR T IHERBER -RRBHREGHHE (B
#xTELJT—1L )

0 1% 2 x 2 VA ( Cell ) $FMEAR T E L EE—FEEEHX R
( Block ) 4% : #Ex. 9{E
° A—

li-norm :  x — x/||x|[1 + €

hL-sart:  x — (/x/||x||1 + €

lo-norm @ x — x/||x||]2 + €
lo-clip:  fEl-normEft L, REIFRKE

lf-norm g x—)x/Hfo + €
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BT =5iE & FENR TSR BUESR -misTs RERS

Scale 1, 31x11 Scale 2, 15x5 Scale 3, 7x2 Scale 4, 6x1

spHist
spCN | | | —f--oo__ P D
'::"'::::—"l. ————— I s

Scale 1, 15x5 Scale 2, 7x2 Scale 3, 6x1

Pooling region 3x3,

SpHOG . with stride 2x2
LBP R P S
:zCov l _____________________ E| o Pooling region 2x2,

with stride 1x1

B 12: E REMWRIERER. ERINNAER, MABRESE M 128 x 48 K/, ELFE
- EEIEERS % 31 x 11 ME-FXRE) spHist #1 spCN #HiE, =4 15 x 5 NMEFRHRAY
spHOG. spLBP. #0 spCov 4.
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ETF=E &SRNGS ERBUER surnTay

Input Intensity Primary Advanced Integral Cell Block Normalized Pooling Pooling  Pooling Final
1@HxW Images Channels Channels Channels Statistical Features Features Features Features Hierarchical
L@HXW M@HXxW N@HxW N@HxW Features (Scale1) (Scale2) (Scale3) (Scaled4) Features

N@HxW, N@HxW, N@H3;xW3; N@HxW,; N@HsxWs  1@D

== = = Pos ©oa s

Color  Convolution  Encodingor Integration  Additive Operation Local Pooling Pooling Pooling Concatenation
C i (Almost) iplicati (Mostly) Normalization

1%1'513: FHERBURIE P AR R AT . TP FRBARMEBIREE, RN FRRII AR
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BT 3R Fisher HFISHTHHER A i Forer
1143

o AL EIREL

tr(ATS(M A)
max ————————,
AT tr(ATS(WA)

Hep tr(-) RBEFEMIE, A € RO RFBBIERE, s RRBEEHAN. 2SO fnsW@
5 BIFRAEFZ N B BRI, FoRA

50 — 1 5% Wk - ko) — k)T € R,
i,j=1

s™ = Z W (k; — k) (ki — k)T € R,
i,j=1

Hp ki = [(x1, %), . £(x5,%7)]T € RS, WO 31 W BlRigRRmfsnmE
BRI E R EAE R .
o HEMTFT NAFIEE I

SWA = \S™WA
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BT 2% BEB Fisher F 5l 3 #TAY4FIERL & —% 1540 Fisher ¥

S5 4
° Zi%F3 )
K(x,x") = Z B,,n(p) (x,x")
° ZHZBHY Fisher HBNHTHIL BIREE
IX}E tr(Angu)A)’ s.t. tr(Ang)A) =1landB >0, )
HA,

B=I[B1,...8p" €R”,
K(i) — [k,(-l) kEP)] c ]RSXP,
§(W) Z W(W) (K(i) K(J‘))I@BT(KU) _ K(i))T,
i,j=1

(b) Z W(b) (K(I) ]K(j))ﬁﬁT(]K(i) _ K(J'))T.
ij—=1
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ﬁ;ﬁ%&%ﬁﬂ Fisher 5447 893S 4F 8l % 153 Fisher ¥

° ﬁcﬂa%& REERMK
V5540 B, ISH A B, mKLFDA AR KLFDA [, FLLERFIMY
Wb ERAE
(2) HB8 A BE, HUSH O R, FALUERMAE mLFDA B EHHE RSN IR
QCOQP @, =T :

min ﬁTgxu)ﬂ
B
st.87SYB=1,andB >0,

ek

S(w 1y 5 DN\T Tl j
5 = Y LWP RO —k0)TAATED ~x0),
=

- S.1— ) . ; i
b b 3 T T i
S(B) = E —2W§j)(K() - IK(J)) AA (IK( D — K(])).
i,j=1

ZIEIREAT UG BE M IEE R IR R K % [29],
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ﬁ;ﬁg*zﬁgﬂ Fisher #5153 #r B9 45 HERL & — 158 Fisher 1
143

° ﬁtﬂcﬁﬁi REERML
) Y5 B EE, (ASH AR, mkLFDA EEHRHA KLFDA B8, AIERFAI X
Wity
(2) HBH A B, RUSH O R, TLERME mLFDA B EFHHERSHIENH
QCQP @, =T :

. Swg
r;g tr(S,°B)

s _ 1
st.tr(S,’B) =1, B8 > 0,and [ 3 B

(W) Z w(w) (K(7) K(j))TAAT(K(i) _ K(j)),

’L]l

5O — i: WO KO —KD)TAATKS — KD),
N =)

Z IS RAT B BIE B IEE R RIFA S R K 4 [29],
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SEIS SRR B D AT —= 0 & s gri S A E A AL T A5
o MAEGHESE

o Rk

o ANEBEAR

o BEFILLII—LHTiE

o ik iE

o HEREMUREBIA—LAE
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ETSEEFESVTHHER SZFINTABRMNEE

SEOE 4E B T 53 HT— = (6 & I GriH IS A0 1% SR LT

2 P AR SHERENKAY spHist #EFE VIPeR #iEsk LiY Rank-r G

ShkE [[ Rank1 | Rank5 [ Rank10 [ Rank20 | Rank50
(a) spHist [[ 3519 | 66.30 | 8038 [ 91.23 | 98.20
() Hist || 2949 | 5715 | 7114 | 8415 | 96.39
(c) RGB 15.66 41.27 57.41 73.70 90.82
(d) YUV 24.78 54.81 69.62 83.58 94.27
(e) LAB 26.30 55.16 70.22 83.83 95.35
(f) KCE, v = i 34.49 62.66 75.63 87.66 96.84
(g) KCE, ~v = % 33.89 65.51 79.05 89.81 98.10
(h) LIE 34.91 65.79 78.58 90.38 97.59
(i) HE 31.93 62.28 75.82 88.04 97.06
(i) Orig [[ 3570 | 6592 | 79.02 | 89.59 | 98.07
(k) No normalization 31.52 63.29 77.15 89.18 98.01
(I) £1-norm 34.62 67.18 80.51 90.76 98.23
(m) £, -sqrt 36.74 68.20 80.63 90.66 97.94
(n) £Z-norm 35.66 | 67.85 80.92 90.47 98.13
(o) Zz-cllp 34.65 67.25 80.38 90.38 98.10
(p) Avg [[ 3484 | 6712 | 79.97 | 90.85 | 98.07
q) Multi, 4o 35.22 66.27 80.22 90.85 98.13
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SEOE 4E B T 53 HT— = (6 & I GriH IS A0 1% SR LT

3 3: FlAARRSHIREK) spHOG $HE#E VIPeR #i#E& LAY Rank-r AR,

SRkE [[ Rank1 | Rank5 [ Rank10 [ Rank20 | Rank50
(a) spHOG [[ 2658 | 56.96 | 71.39 | 83.67 | 95.66
(b) HOG [[ 596 | 1665 | 2690 | 3994 | 60.76
(c) Gray 5.92 20.32 30.76 46.08 68.39
(d) HSV 23.92 50.92 63.86 78.20 92.34
(e) RGB 9.49 27.75 40.38 56.96 80.82
(f) LAB 24.18 53.07 67.91 81.96 95.06
(@ KCE, 7 = = 2354 | 52.78 66.90 80.66 9437
(h)KCE, v = & 22.53 50.38 65.70 79.81 93.86
(i) LIE 23.04 52.12 66.55 80.54 94.40
() HE 1652 | 40.89 55.60 71.87 88.45
{K) Orig [[ 2383 | 53.77 | 6899 [ 8250 [ 0401
() No normalization 17.44 41.84 55.35 71.77 89.59
(m) £1-norm 23.48 52.69 66.30 79.08 92.82
(n) £1-sart 2345 | 52.06 65.92 79.59 92.63
(0) £2-norm 24.24 53.07 67.88 79.75 92.53
(p) ¢2-clip 23.07 52.44 66.93 79.49 93.48
(q) Max H 24.46 [ 53.67 [ 68.99 [ 82.72 [ 94.62
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SEIS 4B B S -8 & S gt R A AT

& 4: FIATRRSEIRERK) spLBP HHE7E VIPeR Hi#Esk LAY Rank-r AR

SREkE [[ Rank1 | Rank5 [ Rank10 [ Rank20 | Rank50
(a) spLBP [[ 20.32 | 49.97 | 64.08 [ 78.99 | 94.08
(b) LBP [[ 421 | 1421 | 2282 | 37.78 | 60.95
(c) Gray 4.49 17.37 29.21 45.13 69.46
(d) HSV 13.58 36.46 51.99 68.13 88.99
(e) RGB 9.72 29.62 43.83 60.98 83.77
(f) LAB 16.61 41.61 56.87 73.20 90.35
(g) Orig [[ 19.18 | 4737 | 6180 [ 76.93 | 9358
(h) No normalization 14.18 38.77 54.78 72.47 92.15
(i) £1-norm 18.32 45.19 60.32 77.15 92.63
(i) £1-sqrt 18.01 4491 59.62 75.44 91.77
(k) £3-norm 19.18 46.74 62.50 78.35 93.54
(I) £2-clip 18.45 45.22 61.74 76.84 93.04
(m) Avg [[ 1953 | 47.78 | 6241 | 7801 | 93.77
(n) Multi, £, -norm [[ 20.47 | 4829 | 6263 [ 78.07 | 9339
(o) Single, £2-norm H 19.11 [ 45.47 [ 60.92 [ 76.27 [ 92.47
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SEOE 4E B T 53 HT— = (6 & I GriH IS A0 1% SR LT

3 5 F AR SHERNAY spCN $HEFE VIPeR #iiEs LAY Rank-r .

ShkE [[ Rank1 | Rank5 [ Rank10 [ Rank20 | Rank50
(a) spSCN [[ 2013 | 4896 [ 63.99 [ 7842 | 90092
(b) SCN [| 1902 | 4649 | 61.11 | 7541 | 88.99
(c) HSV 21.17 49.34 63.83 77.53 92.63
(d) YUV 20.06 44.94 59.43 74.08 89.65
(e) LAB 14.56 37.25 52.88 68.73 86.74
(f) KCE, v = % 12.25 31.30 43.83 57.85 75.47
(9 KCE, v =1 15.60 40.70 54.84 71.90 89.59
(h) KCE, v =1 14.97 37.31 51.27 67.69 85.73
(i) HE 16.61 41,52 55.28 70.09 86.68
(j) Orig [[ 2013 [ 4851 [ 6339 [ 7791 [ 90.79
(k) No normalization 16.27 43.54 58.80 74.94 88.96
(I) £1-norm 18.89 47.25 61.20 76.74 89.94
(m) £,-sqrt 20.70 | 48.64 63.20 77.75 91.46
(n) £2-norm 19.97 | 47.94 63.07 77.97 90.16
(o) £>-clip 19.56 47.59 61.96 76.23 89.49
(p) Avg [[ 2028 | 4835 | 6272 | 7642 | 90.00
q) Multi, £, -norm 20.16 48.48 63.67 78.32 90.98
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SEIS4E B T S -8 & TGS R A AT

3 6: FIAAREISEIREK spCov FHEZE VIPeR HiiRSE LY Rank-r .

SREkE [[ Rank1 | Rank5 [ Rank10 [ Rank20 | Rank50
(a) spCov [[ 3491 | 66.80 | 79.15 [ 89.87 | 9820
(b) Cov [[ 801 | 1047 | 1782 | 2741 | 4750
(c) Gray [[ 434 [ 1494 | 2389 | 3734 | 61.17
(d) No normalization 18.77 47.47 63.23 80.06 94.78
(e) £1-norm 33.10 66.23 79.18 89.87 98.29
(f) €3-norm 33.42 64.27 77.91 88.45 97.34
(9) Max [[ 3446 | 65.63 | 79.08 [ 8899 | 97.85
(h) WithoutMean || 30.38 | 61.46 | 74.72 | 86.39 | 96.39
(i) Multi, £;-norm [[ 8373 [ 6715 | 79.27 [ 8899 [ 9820
(j) Single, Z>-norm || 3180 | 63.04 [ 7756 | 8854 | 97.50
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ETSEEFESVTHHER SZFINTABRMNEE

SEIS LR B D IT—SE 5% RelD &ikryaExTLE

7. TEHIEE VIPeR £, ETFZE&FESITHHEM mkLFDA S451ERt &/ RelD B 5EHAH#
5cift RelD &Lk Rank-r ARRELLE .

Bk [[ Rank1 [ Rank5 [ Rank10 | Rank20 | Rank50
mkLFDA+CNN [ 458 [ 773 | 884 [ 957 [ 999
mkLFDA H 44.6 [ 75.8 [ 87.7 [ 95.3 [ 99.5
Ensemble[40] 45.9 77.5 88.9 95.8 99.5
LateFusion[63] 30.2 51.6 62.4 73.8 -
ELF[13] 12.0 31.0 41.0 58.0 -
MidFilter[61] 43.4 73.0 85.0 93.7 -
MTL[44] 42.3 72.2 81.6 89.6 -
Transfer[43] 41.6 71.9 86.2 95.1 -
SCNCD[53] 37.8 68.5 81.2 90.4 97.0
ExplicitPoly[5] 36.8 70.4 83.9 91.7 97.8
SalMatch[59] 30.2 52.0 65.5 79.2 -
Salience[60] 26.7 50.7 62.4 76.4 =
ColorInv[16] 24.2 o 57.1 69.7 87.0
ViewInv[49] 21.4 45.9 62.6 79.7 -
eBiCov[36] 20.7 42.0 56.2 68.0 -
SDALF[12] 19.9 38.9 49.4 65.7 92.2
Attribute[18] 17.4 39.0 50.8 - 86.4
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SIS GE R B D TSR Bt 55 RelD iR HEAERT LL

3 8: 7EMHEEE VIPeR £, EFZEEFESITHFER mkLFDA SHHER &R RelD Hik SR HE

Seitt RelD Eik#Y Rank-r ERBELLE
Bk [[ Rank1 | Rank5 [ Rank10 [ Rank20 [ Rank50
mkLFDA+CNN H 45.8 [ 77.3 [ 88.4 [ 95.7 [ 99.9
mkLFDA H 44.6 [ 75.8 [ 87.7 [ 95.3 [ 99.5
MLAPGI26] 40.7 = 82.3 92.4
XQDA[25] 40.0 = 805 911
KernelML[51] 36.1 68.7 81.3 91.1
RMLLC[6] 31.3 62.1 75.3 86.7 -
LADF[24] 30.0 65.0 79.0 91.0 98.0
[AFT[22] 29.6 2 69.3 s 96.8
MtMCML[37] 28.8 59.3 75.8 88.5 -
RPLM[15] 27.0 - 69.0 83.0 95.0
FuncSpace[38] 25.8 = 69.6 83.7 95.1
LFDA[41] 24.2 - 67.1 - 94.1
KISSME[17] 22.0 - 68.0 - 93.0
PCCA[39] 19.6 48.9 64.9 80.3
RDCI66] 18.3 27 57.8 72.4
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3 9: 7EHHESR VIPeR b, EFZEEFESITHERN mkLFDA SHHERISH) RelD Hik SR HH i

Seit RelD Eik#Y Rank-r ERAZELLE

Bk [[ Rank1 [ Rank5 | Rank10 [ Rank20 | Rank50
mMKLFDA+CNN || 458 | 773 | 884 | 957 | 999
mKLFDA [[ 446 | 758 | 877 | 953 | 995
ImprDeep[2] [[ 3848 [ 630 | 76.0 ] - [ -
CPDL[20] 34.0 64.2 775 88.6 E
ISR[30] 27.0 5 61.0 72.0 941
SSCDL[32] 25.6 53.7 68.1 83.6 -
MirrorRep[9] 43.0 75.8 87.3 94.8 -
CSL[42] 34.8 68.7 82.3 91.8 96.2
CompTemp[52] 24.0 47.0 60.0 75.0 -
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3 10: ZE3#REE CUHKO1 £, EFZE&FESIHFEM mkLFDA Z4HERI S A RelD Hix5REH
Hftistit RelD Eikky Rank-r ERERILE.

Bk [[ Rank1 [ Rank5 | Rank10 [ Rank20 | Rank50
MKLFDA+CNN || 6156 | 817 | 900 | 963 [ 99.
mKLFDA [[ 560 | 785 | 863 | 926 | 974
Ensemble[40] || 534 | 764 | 844 | 907 | 964
MidFilter[61] 34.3 55.1 65.0 74.9
Transfer[43] 315 52.5 65.8 77.6

SalMatch[59] 285 76.0 56.0 z

ImprDeep[2] [ 475 | 720 | 800 ] - [
DeepReid23] || 27.9 | 640 | 770 | 880 |
MirorRepl0] || 404 | 646 | 753 | 841 |
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e 11: 7E80#E 4 PRID2011 £, EFZE&FESITHHEF mkLFDA SR &) RelD &z 5E
HAH fth5cik RelD Hi%Ay Rank-r AR ILE .

Bk [[ Rank1 [ Rank5 | Rank10 [ Rank20 | Rank50
MKLFDA+CNN || 23.0 | 437 | 554 | 654 | 789
mKLFDA [[ 226 | 435 | 550 | 646 | 775
Ensemble[40] || 17.90 | 39.0 | 490 [ 620 [ -
MidFilter[61] 12.5 23.9 30.7 36.5 51.6
MTL[44] 18.0 37.4 50.1 6.6 323
SalMatch[59] 4.9 17.5 26.1 33.9 47.8
RPLM[15 15.0 = 42.0 54.0 70.0
PCCA[39 3.5 10.9 17.9 271 45.0
PRDCI[65 4.5 12.6 19.7 29.5 46.0
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SEIS LB T ST SRk RelD EikrttaExLE

3 12: FERHRSE 3DPeS L, EFFEEFEFITFHEN mLFDA ZHFER&#) RelD Hik S5RMHE
ftoSE 3 RelD Ei%EA) Rank-r ERELLER.

Bk [[ Rank1 [ Rank5 | Rank10 [ Rank20 | Rank50
mMKLFDA+CNN || 551 | 769 | 862 | 930 | 997
mKLFDA [[ 543 | 756 | 831 | 926 | 99.3
Ensemble[40] || 533 | 770 | 850 [ 920 | -
kernelML[51] 54.0 77.7 86.0 92.4 -
LFDA[41] 33.4 z 70.0 : 95.1
PCCA[39] 76 705 813 904 =
rPCCA[51] 473 75.0 845 91.9

CSL[42] [[ 579 [ 811 | 895 [ 937 |
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3 13: ZEHIREE VIPeR £, HKIEITHIEISERES .

Feature Extraction Phase [[ Matching Phase
spHist [ spHOG [ spLBP [ spCN [ spCov || training | testing
~90ms | ~80ms [ ~260ms | ~60ms [ ~150ms [| ~20min | ~260ms
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E 16: T AR AR RISHIRES]. (a): AFRURENHEES (b ): BERAZEMERIF
BIEREARS ;(c): BRFESEIBMERMERAT (d): @F TR ( EFHHERCLE )
AR EBR EEA T (E PR < FSIRCHAE ) BIERSTHEART.
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&EF £ T RIHEFI R NEE

7l 4%
° BYHImBLERIFMABARETER

o FHESKSHERHERF IIEX A X

Bl =

o IR T —Fhir A ik Blim AT I SRR W E TR LA M4 (Dual
Attention Matching Network, DuATM), ZiREATIBEEFSI LT
NEBRIIT AFEF SR E TR E TSI F 5 TAL .

o 1R F AN EER DAL HI R ETHHE 7 51 A RIFHERS R A4 AE

Fr 5 B O AE X 5F
o 1% DUATM MiE s 8 B = XM EEMEH TG, HEEERT
Triplet Loss. Cross Entropy Loss. #0 De-Correlation Loss #{T

R .
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Ref.

~™  Inter-

Attention

Sequence
Attention

Sequence

Sequence Matching Module

Dual Attention

Refinement |

Alignment ]

Distance
IComputation
&

Aggregation

| 17: DUATM 1SR E .
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£ 18: £ iEFF SRR,
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7l A &%

BT WEEZ N HL I HHEFF I AR

— Comparison with reference toX, ---+ Comparison with reference toXj,
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Sa o .
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=
, =
—————— 5]
1 / b=
/1 8
X, 3 -
x5 .
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—

Feature-Pair Distance

{

””” e

][ o

Aggregagtion

]
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--» Intra-Sequence Attention —> Inter-Sequence Attention
Refinement and Alginment w.r.t {x}

Shared
Parameters

[ 20: WEFE KB,

g2 April 19, 2018 Person Re-Identification 65/96



Fik2

&F £ T XBRIEFS R NEEENEERNITAFIR

7l A &%

ETFWEFE DI HIBIHEF S CEER-—nE s E K
o WMFMNNSRISMERE, T AEEEERMEEE DR

q’ = ReLU(BN(Wx! + b)),

o R ATHHERFI M APRIERFEHFRNER NNE . UK BTHHE
FF5liE RYiE L FRYER IE

éa’m = <quv XT)? é?n = (q’;, X2>7
0 A FREIRTEIEANE X ITFHHFMERT (x), X))

= Z U(éfim)xzn’ QZ = Z U(ézn)xgv
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7l A &%

T W EF = DS B 4HE 51 T BRI s st s anir s
o £F AMKIERITES— 3 EGR L M EE RS

di = ||x% — %}|l2, i=1,---,8,,

& =%} = %|l2, j=1,---,5.

o FMAITEMNENARGXEFIERICEMF I (X, X,) RIE

{RBEES
1 & 1
_ - iy~ N
||Xa XbHM QSa;da—'_ 25{); b
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Seq. X [ Positive
(XJJ X+)

Sequence
Matching
Module

Negative
Seq. X _|(X1, X

21: JIIGR B R TR A .

0=0(X 0F,0r) +MID(X,05) + XlP (X, 0F,0),
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7l /A 45

351 52 X g —Triplet Loss

(O(X, 05,0 1) = max{0, y+{|F (X1)=F (X ) [m—[IF(X1), F(A) s

?ﬁg&@g&—De-Correlation Loss
(0(x,07) = 5T~ FX)TF )R,

51 5 B #§—Cross Entropy Loss

o BHIEFIINTRASHE—FEAR 2= 2], wx;
@ Cross Entropy Loss : {)(X,07,0) = —Ino(w.z + b.)
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7l A &%

SCRG 45 R B 5 HT—DuATM st i sk i 83T 4

3 14 7E#RE Market1501 £, DuATM SEUERAI R RNEHKEH TEBREXLER. ~ X
FASTIH, RAVERAZMPOESRBSHANPHERBFVIEREE. = EXAXRS,
BANFEMEREIT (AT B R B T By SR RN .

BiE & MEEE [ Rl R5 R20 mAP
AvePool+¢(©) 7420 89.67 9558 56.88
DuATM+£(®) 79.66 91.15 96.73 63.46
DUATM+£(®) 4+¢(1) 81.83 9246 97.33 65.21
DUATM+£(®) 4+£(2) 87.50 95.37 98.01 70.02
DUATM+£(®) 4+£(1) 40(2) 88.75 9578 98.46  70.46
DUATM* +£(®) +¢(D 402 89.96 9653 98.72 7522
DUATM**+¢(®)+¢(M)1¢(?) | 9142 97.09 98.96 76.62
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7l A &%

SCRG 45 R B 5 HT—DuATM st i sk i 83T 4

# 15: ZEH#RE DukeMTMC-relD £, DuATM SE/EREI T REHR K R TEEIEREIT LR, ©
ERALAIE S, HAPFRABETHBSRBSHOMPINERBVERAEE. " EAXEAXE
H. BRANEMEEIT MR BRI T By SRR .

Bk & KRB [ Rl R5 R20 mAP
AvePool+¢(©) 64.05 79.44 8752 43.79
DuATM+£(®) 68.40 81.73 89.77 4865
DUATM+£(®) 4+¢(1) 69.17 8223 89.36 49.48
DUATM+£(®) 4+£(2) 79.40 90.04 9425 6155
DUATM+£(®) 4+£(1) 40(2) 81.06 91.11 9502 6227
DUATM* +£(®) +¢(D 402 81.46 90.75 95.11 63.14
DUATM**+¢(®)+¢()1¢(?) | 81.82 90.17 95.38 64.58
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7l A &%

SCRG 45 R B 5 HT—DuATM st i sk i 83T 4

3 16: 7404 E&E MARS £, DUATM S5EERAI T REHRA HE TREERE L AR .~ FEXAAL
e, HAVSRERBHHESRBSUSITTNERATESMEE. " EXAXED, K1E
TERETEAEIT B REX T $EY Fo R SR

BiE & Rm [ Rl R5 R20 mAP
AvePool+¢(©) 6545 81.92 90.10 47.26
DuATM+£(®) 66.36 83.13 90.40 48.44
DUATM+£(®) 4+¢(1) 66.52 83.78 91.21 49.07
DUATM+£(%) 4+£(2) 7374 8773 93.84 56.36
DUATM+£(®) 4+£(1) 40(2) 7443 89.08 9413 58.19
DUATM* +£(®) +¢(D 4+¢(2) 76.36 90.10 95.30 58.96
DUATM**+£(®)+¢(M1¢(?) | 7874  90.86 95.76 62.26
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SEOS 45 R B 53 HT—DUuATM #Ass fe 4k it

% 17: 7E803E & Market1501 |, DuATM BOA&EI (L it 82 .
FE & mkEmE | Rl R5 R20 mAP

AvePool+¢(©) 7420 8967 9558 56.88
Intra+£(® 7878 90.69 96.73 61.76
Inter+£(%) 7236 87.74 9519 5391
DUATM+¢(®) 7966 9115 96.73 63.46
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P

Z

°%ﬁALA%Pﬁﬁ

75 75 75

]
70 70 ——Market(\,=0.3,p=0.2) 70
——Market(,=0.5,p=0.2) 65 -» Duke (),=0.1,p=0.2) —oMarket(,=0.3,1,=0.9)
<65 -~ Duke (,=0.5,p=0.2) < MARS (\,=0.5p=02) < -~ Duke (X,=0.1,1,=0.5)
s MARS (1,=05,p=02) & o AT s MARS (A,=0.5,1,=0.5)
< bees < ! . <
£ 60 i SRS S . £ s N €
o= 55} - < % S S
I - -
. AN 60+~
55 500 .
50 45 55
0.103 [_).5 Q.7 0.9 . 1.5 0103050709 1.5 0 0.2 0.4 0.6 0.8
Combination Weight A, Combination Weight A, Corruption Ratio p
(a) (b) (c)

22: HUR R P S HG B X HRE M RE R MR TR SRS .
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SEIS 45 R B 53 HT—DuATM rhi s 84
o USMEMEHRE D MISFFIHE T

100 - S
;@ 90 p JER A I 4
8 ool
S 80
£
= ——mAP
s ~e-RaNk-1
o -+-Rank-5
o 60 Rank-10
Rank-20
50 +--Rank-50
16 32 64 128 256 512
Feature Vector Dimension

(a)

100 I S S
L i
L ¢ V_,-""
X 80 o .
8 /_,v’ : e
8 g0l Eal
€ ——mAP
g ~e--Rank-1
S 40 -+-Rank-5
o Rank-10|
Rank-20|
20 o--Rank-50
1 2 4 8 16 326496
Sequence Length
(b)

| 23: HHE R B 4 BANALSTER 71K B X R B M AR S A A S0 .

MR
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SEDS 45 BB K 5 HT—DUATM S i3 HHs Ry AEXTEE

3 18: DUATM S EftiE 78 IRBKIHREXTLL R .

Big®k | FE [ Rl mAP [ Xk

CAN 48.24 24.43 | 2017 TIP[31]
Market HP-Net 76.90 - 2017 ICCV[33]
DuATM 91.42  76.62 | This paper

ST-RNN | 70.60 50.70 | 2017 CVPRI[71]
MARS QAN 73.74 51.70 | 2017 CVPRI[34]
DuATM 78.74 62.26 This paper
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7l A &%

SEOS 4R B 3 HT—DUATM 5 B AT £ & s 45T 7 51| C B AR R B e A 3t
b

3 19: DUATM 5 B4R & SURHIE 7 5 R ERE AL R M BERTEL 45 3R -

B | FZ [ Rl mAP | 3Tk
SCSP 51.90 26.35 | 2016 CVPRI[4]
SpindleNet | 76.90 - 2017 CVPRI[57]
Market DLPAR 81.00 63.40 | 2017 ICCV[58]
DRL-PL 88.20 69.30 | 2017 Arxiv[54]
DuATM 91.42 76.62 This paper
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M 5E HAR et SR EREXTEL

3% 20: FER#RSE Market1501 £, DuATM S5EIEIE {ti5i RelD ik HEREXTLL .

b3 [ Ri R5 mAP [ &K

BOW 4442 63.90 20.76 | 2015 ICCV[62]
LDNS 61.02 - 35.68 | 2016 CVPR[56]
Re-Rank 77.11 = 63.63 | 2017 CVPRI[68]
SSM 82.21 = 68.80 | 2017 CVPR[3]
S-LSTM 61.60 = 35.30 | 2016 ECCV[47]
G-CNN 65.88 = 39.55 | 2016 ECCVI[46]
CRAFT 68.70 - 42.30 | 2017 TPAMI[10]
P2S 70.72 - 44.27 | 2017 CVPR[70]
CADL 73.84 = 47.11 2017 CVPR[27]
USG-GAN | 78.06 = 56.23 | 2017 ICCV[67]
LDCAF 80.31 = 57.53 | 2017 CVPRJ[19]
SVDNet 82.30 9230 62.10 | 2017 ICCV[45]
TriNet 84.92 9421 69.14 | 2017 Arxiv[14]
JLML 85.10 = 65.50 | 2017 IJCAI[21]
DarkRank 89.80 = 74.30 | 2017 Arxiv[7]
DuATM [ 91.42  97.09 76.62 [ This paper
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7l A &%

SEIS 4L R K 5 HT-DUATM SRS St &Ry aEXTEL

3% 21: 7E¥#R & DukeMTMC-relD k£, DuATM S5EIHIE fthSTit RelD kK MHREXTLL .

Bk [ Rl R5__ _mAP | X

BOW 2513 - 12.17 | 2015 I1CCV[62]

LOMO 30.75 - 17.04 | 2015 CVPR[25]
USG-GAN | 67.68 - _ 47.13 | 2017 ICCV[67]

oM 68.10 - - | 2017 CVPR(50]
APR 70.69 51.88 | 2017 Arxiv[28]

SVDNet 76.70 86.40 56.80 | 2017 ICCV[45]

DPFL 79.20 60.60 2017 ICCVW([8]
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[14] —HERIERR T 256 x 128 EHILRE.

Fik [ Rl R5 mAP | 3@k

SMP 23.59  35.81 10.54 | 2017 ICCV[35]
BOW 30.60 46.20 15.50 | 2015ICCVI[62]
DGM 36.80 54.00 21.30 | 2017 ICCV[55]
Re-Rank | 73.93 - 68.45 | 2017 CVPR[68]
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LDCAF 71.77 86.57 56.50 | 2017 CVPR[19]
TriNet 79.80 91.36 67.70 | 2017 Arxiv[14]
DuATM 78.74 90.86 62.26 | This paper
DuATM* 81.16 92.47 67.73 | This paper
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Visualizations on person videos in the MARS dataset
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Hrh Dyuy(M, M) = tr(MM, ') — logdet (MM, ') — d.
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o IEM{LHIRE F 3] (regularized Decision Function Learning,
rDFL)
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SRS SR B 3 HT— SR sk ist RelD 4R A48

3 23: TEHIRE VIPeR £, EFEMNKEEZ I ESRMEMEH RelD AR HAEXTLL .

Bk [ Rank1 Rank5 Rank10 Rank20
SCNCD[53] 33.7% 62.7% 74.8% 85%
SDALF[12] 19.9%  38.9% 49.4% 65.7%
SDC[60] 26.7%  50.7%  62.4% 76.4%
kMFA[51] 31.1%  65.2% 79.6% 90.2%
LFDA[51] 21.5% 49.6% 64.6% 79.1%
LADF[51] 30.1%  63.2% 77.4% 88.1%
LMNN 23.2% 54.0% 67.5% 80.8%
trLMNN 27.8%  57.3% 71.7% 84.0%
IdLMNN 28.2%  59.3% 72.4% 84.6%
FDA 121%  30.7% 43.5% 57.7%
sFDA 27.0% 58.7% 72.2% 83.8%
DFL 25.6%  55.5% 69.8% 81.9%
rDFL 28.5% 61.7% 75.0% 87.0%
rDFL(A=B) 32.0% 63.9% 77.0% 88.6%
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