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Implicit Multi-scale Alignment and Interaction for Text-image Person Re-identification Method

SUN Rui, DU Yun, CHEN Long, ZHANG Xu-Dong

(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract: The purpose of text-image person re-identification is to employ the text description to retrieve the target persons in the image
database. The main challenge of this technology is to embed image and text features into common potential space to achieve cross-modal
alignment. Many existing studies try to adopt separate pre-trained unimodal models to extract visual and text features, and then employ
segmentation or attention mechanisms to obtain explicit cross-modal alignment. However, these explicit alignment methods generally lack
the underlying alignment ability needed to effectively match multimodal features, and the utilization of preset cross-modal correspondence
to achieve explicit alignment may result in modal information distortion. An implicit multi-scale alignment and interaction for text-image
person re-identification method is proposed. Firstly, the semantic consistent feature pyramid network is employed to extract multi-scale
features of the images, and attention weights are adopted to fuse different scale features including global and local information. Secondly,
the association between image and text is learned using a multivariate interaction attention mechanism, which can effectively capture the
corresponding relationship between different visual features and text information, narrow the gap between modes, and achieve implicit

multi-scale semantic alignment. Additionally, the foreground enhancement discriminator is adopted to enhance the target person and extract
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purer person features, which is helpful for alleviating the information inequality between images and texts. Experimental results on three
mainstream text-image person re-identification datasets of CUHK-PEDES, ICFG-PEDES and RSTPReid show that the proposed method
effectively improves the cross-modal retrieval performance, which is 2%—9% higher than the Rank-1 of SOTA algorithm.

Key words: text-image person re-identification; implicit alignment; multi-scale fusion; multivariate interaction attention; semantic alignment
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PRI A 1] R, 15 S — FURHIE & 3 W 2 i i S B RG22 RBERHIE R F 28 SR AT Al G, 1 38 I 1 2
A P TR) AR R B, AR PR 0 R Sy 81 LAtk RS ) B B ARRAE

B, 475 V e RED< R Seq2Img HAEIR 5 R Z R FEAE V e RPW<C, SCFP R 2 x 2 B R 4T %
KEEMENBIE V e ROWXC dp L EUAS [A) R RE AL . 50 00 R SR AR AE N SR ARG AT, 5 T HARRIIA L, /Kb
AREER; RPN RFHE, B8 7 BARIES. RO AL ESER. AOTBT 4 24 5782 1 RHE
B2, &2 REMERLE 1.

R 1 SCFP [ 4 MFHEEZE IR E K IhREEL i

No. N Thig
0 [H,W.C] BB EE
1 [H/2,W/2,C] 7 BRI GURFAIE, (BB % . SOMSRE R
2 [H/4,W/4,2C] AR IS 0= B R I A 1 A i
3 [H/8,W/8,4C] JTidE, RS REAEE, XAEeRER
4 [H/16,W/16,8C] R HEAAE A T8 3 15 B B AR AE, (B8 T ¥ 2 R BTRHE

1 ERINEEEAT, R4/ NREW 172, (B &N % SOERXFERRHERE; 55 2 B mE sy B R
GE BRI 2 £, B GRS 4R/ R R SR 1/4, ATERECRE In=F & HHIE; 3 3 B REM@EE Y R v EB 1
4 15, BG RS /ANRRRI 18, 2R FE WA R A i 2840 H BURAFIE R, RFEH, Re%58 4 EIFERE R
RZJFHIMAMTE L, XASBE 1. 2 BREERARREIZRER,; 5 4 Bro@Esd B v EUR T 8 %,
UG RT 4 /N R JE R0 1716, 603 A JRRHE, (R TR B R T U 2 R FRHE.

SRV, SCFP F A [R] R (4 Ak L3 0 58 S 3 /7 v Sk AT il . SR T DA B AN ROBEARRAE 1) o [ 1) T b
P, SR AR 8 T AT HUR B B G PR R R FEIE UE B, 25 1 2R 2 2 PR BT — IR k= it 5
T %, P Patch embedding ¥ —4E 1555 4k 9 — 4 token 51, R~ 519 [B, H x W/4P,C] F1 [B, H x W/16P,2C],
Hrh, B, €. H. WORBIFRREGHA/N, Wi, @SSR, AR 3) Fix.

E, = Patch embeding(V) 3)

R, K5 1 BB token [P A &0 — N M B MERALE 555 2 JZ/ token JPFI#EHAT RSF_EIIXS 5%, 1E N1
B BAEN O (RSN (B, H X W/16P,2C)), 55 2 2531 token JFEFIMERIER /1M K. V (RN (B, H x W/16P,2C)).
B —NE IR L Sk R S18E (Multi-head attention Add & Norm. Feed forward. Add & Norm), 13 2| R~} A
[B,H x W/16P,2C] f{1—4 token J7 5 X. FiFIH Seq2Img FAER IR X J 4 BURHRFE X,, R~FA [H/4,W/4,2C1, A
TTAEFEERRHER.

B3, 4 EIRE A B REUE b, BERON F 2 RS 5 4 EA B token A — ANV S i BoR AR
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55 3 2131 token 7T R FIIX 5% Bl (9 = 4 BURKEAF 45 509 X, R~ [HY8, W/8,4C], BEAL S T
5 4 B RE B AS TH 3 ERAEERRBEE.

BROR, 4 X, A X, BT — IR XIER SIHE, BT Patch embedding KPR X, T3 2] token 751 75 i
WESRRE, AT 55 X, 7331 H token J7 1 HEAT 0 55 VAL A0 45 SRR XY, RSE N [HY8, W/8,4C1, L4 T 5 1=
R4 RS B, BT .

23 BRAXEEBENER

AT 2 S BUGANSCA 2 1] e 56 28, S BLAERA M i SURE 5, BATBETT T — AN 2 7658 L & Ay ok 4 1
AR SCARAE. 73X AR, A% SO 5% 22 RF P4 2 20 SR £ Sk v 7 PR Sz I PR - SC AR R 5%, e, @ 365
Query, FITZEUIAR I3 B K R 1 43 12 Key F1 Value fI%455 , 1F A 2 VU RCRIKBURT R BT 200
MIA AL, FRATAT LU 5 47 ) UG- SCA R FERCR. W8 4 B

Patch embeding Linear
|
! |

ol |

Vy K, O Oy Vi —

Multi-head attention

Add & Norm Add & Norm S

Feed forward Feed forward
Add & Norm Add & Norm !

K4 ZIUZHEREIRE MIA 451418

231 ZIEEBIR
S F AR, AT SCEP AHLAS B B AFIE XV e RIBWIAC VNt N, I Patch embedding ¥ E1& 1=
YRR — TR E, A 3) Fion. 8, i 2 M3 51T MR A E B 19 n A head HIIEE i A
I 3 AR Qv Ky Vi, AR @) Bos, Horh, Al IS HUERE w2, WK, WY e R™ /3 5IARE— AN EM2.
Q;=E, W K=E, WS, Vi=E, W/ “
RIG, VAN BEUE IS i A head W% B IR EIEFE head; € RV A (5) Fizw, i, dy Fonit (K)
YL, YoE TN IR B R (R X 4

head(Q,K,V) = Soﬁmax( Q\"/;ii:")- v, S)
5, ¥ n A head 133 WiER I RE B — R AT 2 E kiR J1THE, AR (6) FoR.
MHA(Q, K,V) = Concat(head,,head,, ..., head,) 6)

KT SRR, BA T SO Y 23 L UG B 19 SOARKHE X7 € RV N—NRIEE, 193] O+ K. VHERE, 10
A (), RE 5 EBILEAFE S H 2 ki BB,
E, = Linear(X") @)
24 RGEERR
TEIRTF BRSO 2 SkiE B AR Ja, T4 78 BT 28 XOE B 03845, ok, A1 B A gmIB A 21
Q, FERE 5 EEmABA R M K, V, SATHEE I, BUEME AAS1S 211 O, HFE S SCARMMSS BN K, V, TR
I, SRR SRR Artn, . Ann,, WAER (8) Fias.
Attn, = MHA(Q,,K,,V,), Attn, = MHA(Q,.K,,V,) (8)
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TEAFBNE R JIHERE Attn,~ Attn, J5, TATFI A E FLRIE R 1B (W0 Add & Norm F Feed forward) K fili-& 5158
HMEE. BRI E, TAVEH SCRE BAE B WHERE O X EUGAS Btk 47 UCECANB AR, 487 9 2% 5 I 5% 5 SCA Py
& T P AH SRR P FRG DX 3, AT ST B0 PR A5 R0 SC AR 22 T R SORE S5 TR IE ATt T LA T MBS B A D 2 v e
O, X XAAG BT ILEINBEERAE, W 9ESCAR R R ERE S, HiEER T ER LS EG A S S8 1A L.l il ix
PSS A FERAE, TRATT AR08 TE I th A & BRSO B, R EAT1 IR B 06 Z SRR EUE F= & MRHIE R R, 3R
13 B R PRI EE SURE S 4

ARG SCAR I BSAN F, (HE AT S BE SUE BAE R B, AT NTE A L8 25 [ A7 7R — 4B T
5 XAty A BE TAT NG SUE B, HF A RS LS, AR SCHR 0L T8 S0 (K 2 RUBERS 55 7T [ 3 2,
IR A AR AN SCARRAE R [ — 3287, I35 2 A2 R S5 BHGORI SCARRAE. FoA e i TH BARRAE AR o0 11
Z AV BIARALLEE , K BEG FN STARRAIE 43 e 25 A0 B2 B9 38 SCHR . [8)— 47 N BT RRAE A1 im) FL BT J f 38 SCrp s 2R 4R, 1T
ANEAT NRIRAE 2 (A AR BAHEE. ail] 5 Fras. flin 1D A 4340 1 #4240 2 sh e 2 B Jg 1 R ol R R 4R
ID A il ID B {15 SCHt s Z IO BR RS 22 0K

(@) iﬁl*‘u‘)ﬁ\\\\

:/ B S
: m = m !
:%mz ? OD

: m]m =G |
: = :
o w moeH !
i I'EI = i
l 1
' IDA IDB IDC /

5 FETAE PO RN FFR 2 E

25 REFHI
9T TR PSR R S (25 25 BB AT S B SR SR, BRATBI N T B BB IE AR Loy TS
A5 B 4 B KL B b, AR A 2R IR 28 SR 75 8 60 e 5 2K 1 = T SRR R B i
P, 8N IR 0 PSR SCAR S o B H AR AT O R PR (. 3 TR ML % 7, AT B 1R -
SCRFRA WYL (1) ] B, v, R BRI RAE, 3, = 1 465 (17, 1) ke 1 — S UL RS,
Vi = 0 FoRARIRERT. £ 1 £ AEDCRERT M AT AR (9) P14
.. .o L N
S ety i
o, 7 R AR A AT O B BH, 1 TR SCAUSE. 12U b, (£)7 2 A5 R AT £ 031
SCRNSE 7 by B py, AR MR —RF (£, 1) B B LR T 4 L. AU, I A5 (10) AT E /ML B o
FIR 2 SCAH) CMPM i k.

v ek Dij Yij
L =5 D, Zpi,.,»log(qi_j +.9)’ %= o (10)

=1 j=1 el Yik
Horr, & B — AUl W B NI, N Rpa/MEE RN, ¢ R — RS ILE R, ERid FRE N EIE 3
SCAEAAN T3 1] B3R/ T BN R R 5 FUUAC 1) SO R R Z B I BE RS, JF BBRAT R M AT Rl A2 DOk N 5L
AR5 H U PR R An Rl R, SO EEH) CMPM KB E A (9). (10) HAH#e o A ket
S BRIk, XA CMPM #55i5d A5 (11) TH5.
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Lewrm = L(VZZI\I/IPM + Lgl:;IPM 1)

R, 25 8 3 22 Sk SRR AN A head HIFRTESRAT LU IR TC AR M E B HE X, O T R0 1240 BRSO A

cH R AL FE AT, Ay BN A RUBE FRFIE SR AR T A — S5 S, BT AN [ RUBZ AR AE It N 22 REPE 29 PR AR K Ly, , E
Fefd RITR, Ak (12) Fios.

N N f;-vf;-v ﬂﬂ
Ly = + (12)
w=2 > (G AL

i=l j=1, i#]

BEAh, BATRI SR 10K Lig ¥647 N R ESCA L B 43 R 73 A R ROREAR, FRAIE T 543 2OV T, & WA
F 8 RS AR RS, CRAE T R — B SCAR A R RAE R R FE IR S N2 (0] P S B M SRR AE — . e, wyy R T
VB[R AR 2 F ML AL [0, GN(X) A2l i 4 JR R AL AL BEAS 2 i) H — AL BB RFAE [ 2, B i B R Rom
Liy(X) = —log(Softmax(Wiy x GN(X))) (13)
i E IR PR BREIL IR 2 RS AN B iy B R B 0 SR, FRATT AT MBI ST R A5 AN 7] F 38 SO0 5 IRy
fiE. 25 b, BRI R BRI T
L = Levem + Laiy + Lia (14)

3 SEWERSHH

3.1 BIBESMHEITNIERR

N T IRAEAR ST VE A O, BANTE 3 AN LA BRI 1 SOA B S I N A% 22 4is 4 CUHK-PEDES. ICFG-
PEDES /% RSTPReid F#HT T )32 I RE VR4,

CUHK-PEDES'& 55 1 A& T T 30 A B B i AKE R M SR 4, W 6 Fios, t 7 40206 i@ E{G A
80412 MNCAMIR, FT 13003 A5 . # IR E 5 Bl /v RIJ7vE, I8t 11003 NSE 43, 34054 /> E15 0 68108
SRR A . WAEEE LA 3078 5k MG 6156 N CAFR, ML S 3074 Tk EUEH 6148 AN UARIR,

EATHAE 1000 NFRiH.

A

A woman in a pink shirt, a pair of blue jean shorts
and a pair of gray shoes.

The woman is seen from behind wearing a light
colored t-shirt with a pair of dark capris, and a tan
purse slung across her body from her left shoulder
to her right hip.

A woman in blue jean shorts, light colored shoes
and a pink top carries a light colored shoulder bag
outside.

A woman in a pink shirt, a pair of blue jean
shorts and a pair of gray shoes.

A lady with long black hair.Wearing a black shirt
and black short pants. With tan or light colored
high heels ,she is also carrying a red purse and

Female with dark hair parted down the middles,
wearing upper garment that is partially white but
mainly black. Black pants that end just below

1 walking next to bickes. knees and light colored shoes.
A woman in a black shirt, a pair of black pants A woman in a white shirt, a pair of black pants
and a pair of pink shoes. and a pair of white socks.
A man in a white shirt with a picture on the front, a The man is carrying a piece of paper in his left
pair of gray shorts and a pair of gray shoes. hand. He has black hair.
The pedestrian with short, dark hair walks with This person is visible from the back, they are
1 their left hand over their stomach. He wears a wearing a white short sleeve tee shirt, gray
white, graphic t-shirt with gray shorts and shoes. Bermuda shorts and is carrying something in his
left hand.
A woman with black hair is wearing a yellow and This woman has long dark hair. She is wearing a
black top, light pants, light pink purse and white jacket, jeans and sneakers. She is carrying a large
v sneakers. purse.

A woman wearing a black shirt, a pair of blue jeans
and a pair of black and white shoes.

A woman wearing a white and black shirt, a pair
of blue jean pants and a pair of white and black
shoes.

6 >KHE CUHK-PEDES ¥4 ()47 \ BG- S0 AT
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ICFG-PEDES Y& 4102 AN S 43 1) 54522 MNER, 64 7t CUHK-PEDES £ (¥ LA & 43y O FI 4IRS
M SCAHEIR . A UG A — A R SCARER . 508 42 2 NN AIREE, GRS 34674 NEIER-SUER
Xf, AR 3102 RN, IR EE 19848 ANEG-SCAKS, T4 1 1000 AMRiR.

RSTPReid" 53K 5 15 MEIZL 0 4101 N3 20505 3K EHE. AT B #A 5 %A RRAEHLIT R K
Xof UG, BN UG R 2 N SCRHER. Iy B 7R 2 5, 43 AER 3701, 200 #1200 A ST ISR, JAER
TR, )T AT 23 A Ha.

KIS 8 b7 R R HEL BT k fr 28 Rank-k (k=1, 5, 10) {E R EE RN B &, 44 5 — AN B W SCARR, B
A B UG ARG FOAE LB (B AT HE 4G . RO AR R BB TE T &k AN EE P AEEIC R A EHR. 5350, % T256
YA, ATE R T P ERFIBE (mdP) AFE38 AIET) (mINP) 158 5 AN R AEN. Rank-ke mAP F1 mINP
(AR =, PERERRLT.
32 TWAERMAT

BAVEF PyTorch S2HL 1 B th iR RY ) 76 854> RTX3090 24GB GPU _Li#t47 Tl %k, A SCH M CLIP 1 &1
I 8% VIT $RBCHLREARAE, BT N BRI R/ N 50 384x128, 7RI Zhid 1R b SR I BENL KSR SE . BELIE A
B AN BEA LI R S i EME B A SR CLIP (93X A it # Transformer $EHUSCASKHAE, ¥ AR 7 51 1 5
KK WE A L=100. FUGFISCARFAE RN LE B4 15 BN d=768. X T2 508 Bt e & — 2, kIR FIA
ek By 512 A1 8. FENZRM B, AR A Adam 1E9HEAKES, YIZR 200 A M, L& K/ 32, 22 0 A 1R1L
R X107, R5E5STEF TR WIURE, BATIE T 5 A BRI, 1203 1x 1070 RPN E] 1 1075, %
T BENLAT IR IR, TN T T 0G 2% ST E R N 5% 1075, CMPM 5125 B 8 iR 8 28+ B 0.02.

TEM B B, 18 FH 4R 5% 8E 1 R F 2 MG - SOAR M (R AR UL BE AR ARG SCA A ), X AH LR /3 40 0T HEI, AR &
PR A EA.
3.3 5 SOTA FiERIRttL s34

T BAUEA T AT SCAR- MR AT NEAR AT P ) Ot $2A4 1K B4 772 5 8 23 J7 VA 7E CUHK-PEDES.
ICFG-PEDES & RSTPReid iX 3 ME 4 Lk AT L, 45 R un#k 2% 4 fioR. IXELT7E0] 40 AW E: (1) BL GNA-
RNN. TATV. Dual Path”! %5757 MARK 1 4 RULEL 7 i%; (2) LA PWMH+ATH. GLA®, VITAA!' % 7710A
RN JRFRICES 2. AT INELERTA 3 M EAEER S IR 4B i et 45 R, S T E R sut.

# 2 % 513AE CUHK-PEDES 4l 45 I it 520t 45 B B (%)

Jrik Bt KR Rank-1 Rank-5 Rank-10 mAP mINP
GNA-RNN! G CVPR 2017 19.05 — 53.64 — -
IATVY! G ICCV 2017 25.94 - 60.48 - -
PWM+ATH! L WACV 2018 27.14 49.45 61.02 -
GLAP L ECCV 2018 43.58 66.93 76.26 —
Dual Path!”’ G TOMM 2020 44.40 66.26 75.07 — -
cMpMm/C!™ G ECCV 2018 4937 - 79.27 - -
TIMAM!™ G ICCV 2019 54.51 77.56 84.78 - -
ViTAA!M L ECCV 2020 55.97 75.84 83.52 — -
NAFSP" L arXiv 2021 59.94 79.86 86.70 - -
DSSL!™ L MM 2021 59.98 80.41 87.56 - -
SSANPY L arXiv 2021 61.37 80.15 86.73 — -
LapsCore™ L ICCV 2021 63.40 - 87.80 —
ISANet"" L TNNLS 2023 63.92 82.15 87.69 -
LBULP! L MM 2021 64.04 82.66 87.22 -
TBPS™ G BMVC 2021 64.08 81.73 88.19 60.08 -
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#£ 2 K574 CUHK-PEDES #4545 [ 236 45 B XT Lh (%) (8%)

Jrik KA SR Rank-1 Rank-5 Rank-10 mAP mINP
SAF?7 L ICASSP 2022 64.13 82.62 88.40 — -
TIPCB"* L Neuro 2022 64.26 83.19 89.10 — -
CAIBCH! L MM 2022 64.43 82.87 88.37 - -
AXM-Net™*! L MM 2022 64.44 80.52 86.77 — -
LGURM! L MM 2022 65.25 83.12 89.00 — -
v G ECCVW 2022 65.59 83.11 89.21 — —
BLIP™! G ICML 2022 65.61 82.84 88.65 58.02 -
TransTPS'"*" L TMM 2023 68.23 86.37 91.65 - -
CFine™™” L TIP 2023 69.57 85.93 91.15 — —

Ours G - 73.55 89.30 93.86 66.28 50.68

# 3 K J7V57E ICFG-PEDES 44 I (s ai 45 xt L (%)

Jrik Byt K Rank-1 Rank-5 Rank-10 mAP mINP

Dual Path!”’ G TOMM 2020 38.99 59.44 68.41 — -
cMpm/C! L ECCV 2018 43.51 65.44 74.26 — -
ViTAA! L ECCV 2020 50.98 68.79 75.78 - -
SSANP4 L arXiv 2021 54.23 72.63 79.53 — -
vTi# G ECCVW 2022 56.04 73.60 80.22 — -
ISANet"*" L TNNLS 2023 57.73 75.42 81.72 — -
CFine®” L TIP 2023 60.83 76.55 82.42 - -

Ours G — 63.32 80.30 85.81 38.14 7.84

F 4 % J55AE RSTPReid 4 B SEI0 45 BT (%)

Tk A KR Rank-1 Rank-5 Rank-10 mAP mINP

Dual Path!”’ G TOMM 2020 38.99 59.44 68.41 - -
cMpm/c!™ L ECCV 2018 43.51 65.44 74.26 — -
ViTAAM L ECCV 2020 50.98 68.79 75.78 — -
SSANP L arXiv 2021 5423 72.63 79.53 - —
VT G ECCVW 2022 56.04 73.60 80.22 - -
ISANet"*" L TNNLS 2023 57.73 75.42 81.72 - -
BLIP*! G ICML 2022 58.25 77.85 85.65 44.08 -
TransTPS™*" L TMM 2023 56.05 78.65 86.75 - -
CFine™” L TIP 2023 60.83 76.55 82.42 — -

Ours G — 59.25 82.40 88.90 46.80 24.85

W 5, BAVERIAT B2 46 03 HE CUHK-PEDES iR RATRI %, i3k 2 FioR, BATKI T BT ATl
BSEHEI T, Rank-1. mAP R mINP 53 HER] T 73.55% . 66.28% F1 50.68%. Fr5 2, FA TR 08 T4 17 1)
#T CLIP ) CFine, Rank-1 Rank-5. Rank-10 73 7#2F T 3.98%. 3.37%. 2.71%. X W] T)TIRAVEE H 1 Bl
2 RBEEXTFFREEL. AN [E T CFine S B2 B SC 4 Joy AR SRR AT, FRATT RO ABE B 1 T S — BURFAIE & 7 B R 2%
SCFP W A~ [A] R BE (R RRAE ] B2 VR d i 7 I HEE, SR8 6 2 RS B RIRHERL Bk, &SRB BT AR 7 AL
R

N T TG RA T HNZ A BE 11, FA1¥5 5 ICFG-PEDES Al RSTPReid /4 i $idE 45 b (30 B 70 %
FHAT TR, RN 3 MR 4 FioR. Bl BoR, AT A X A BR 4L 1 5 5 i 7 i v R geir.
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£ ICFG-PEDES ##i4 b, AW ITVELE Rank-1 #ERZTE R 1 63.32%, #£ Rank-5 1 Rank-10 M2 53 B3 1
80.30% FlI 85.81%, MTE mAP LIS T 38.14% W 2. IR LE RS LE AT 51 H R Bl 7 v JB i i, L2
CFine MLk, FATE Rank-1 LRIRFHER] T BE 1 2.49 ANEH 405, FoEH 7 HRATVEER — 4k B — 2 ik
ARTEG .

7t RSTPReid #¥i4E I, AT A IELE Rank-1 HER R L RIERILRGT, 153 T 59.25%, SBEAET A E 5T
CLIP /] CFine # [1] 60.83%, {H Rank-5 Al Rank-10 #EMZ 5354 82.40% F1 88.90%, % CFine & & &
5.85% A1 6.48%. RN, 7 mAP FHEUE T4 NIE H 1 46.80% 1154y, eah, BATLE mINP f645 b BARAH KT,
1R 24.35%, AEIXANFE bR 22 B W T AR 7E HR S BBk e e () DS R A AR U5 T (R B8 0. RS ik, FRATI 7 ik e =
fth SCHEVE BEFR AR 11K R L3R, ARG mAP 1 Rank $8F5 1184y, RIAFRA TS RUAAE I PE AR LIBcaT, 1fi HLAE
T 55 T i A PR T C A A 5 Tt R AR 5.

25 BTk, ATRTTVEETA 3 AN HEEEURE LA 8hr B 240X B AR VERE. SXAUEI 1 IRAER 1 J7
Y2 A T R 5 e 1k
34 HELSIIE

T B AR ST R T 8 ) % B L R 4 0 sk Pk, FRATTAE CUHK-PEDES R 4E kAT 772 (98 A 46
“Baseline” & 8 I 7E CLIP L iilll Z: i) VIiT A1 Transformer 1 A B4 AN SCAS 2 i 28 S BEEBUEFAE, 10 ASES IDAT AT
PR HE— 35 AR 5N 72 SRI0T AR B, RATIE I H & AN R H AF R 96 TR RS A R ANH AR IR BTk, 25 SR LR S.

# 5 JAIHE CUHK-PEDES LT H R Fr) AN [ 4L R 748 2 (K VS BT 5 (%)

VA (AN
No. Tk FED Zﬁ;ﬁi;iﬁj MIA Rank-1 Rank-5 Rank-10
0 Baseline — — — 68.19 86.47 91.47
1 +FED N — — 69.31 86.86 91.68
2 +SCFP — N — 70.16 87.15 92.04
3 +MIA — — \ 70.55 87.55 92.45
4 +FED+SCFP N N — 71.23 88.10 92.71
5 +FED+MIA N — \ 71.84 88.57 93.11
6 +SCFP+MIA — N \ 73.09 88.93 93.42
7 Ours N N N 73.55 89.30 93.86

T RN IEFE LR R (Baseline) 3 B 5 N 1O 2 A

o [ FCHE R F) H AR (FED). i@id LB 5 HF No. 0 Fl No. 1 U455, AERA TN T FED RUREEY 1 A 75 51 0
BT, Rank-1 I\ 68.19% 2T+ 69.31%. 1X A& FNAHE T L 4147 N UG HFFEAR EL, FED i 8 SRS E R
FH HII98AT NRFAE, 6 B T AR S 5 SO 2 (R BAE B A48, 15 i) 22 3.

o B N —FUFRIE & F M 4% (SCFP). S T 381UE SCFP (1A 21, FATLLH T No. 0 Al No. 2, ## T Baseline,
Rank-1. Rank-5 A1 Rank-10 43 3R E T 1.97%. 0.68% 1 0.57%. 1 No. 4 K45 B FrR, 76 No. 1 Z£4li_E¥ 0 SCFP,
PR IR T 1.92%. 1.24% H1 1.03%. 1X F28A & RBERRAE fl& Al >R 35 TR PR RE I 25, 28 SO R J7id B 1 B
H VRIS AE B 2 1) R BLER,, A7 A B S AOARAE BE AL 25 42 JR AR AIE SO 55 JR S ARRAE , 76 B T I R A UG i R SO AIE.

o Z LA HIEEHLH] (MIA). #iT H4s No. 0 Al No. 3 45, HEAED IR T 2.36%. 1.08% A1 0.98%. H1E
No. 1 5L EARIN MIA RS, Rank-1 M 69.31% & 52T+ 3 71.84%; TI7E SCFP [HJ3EAE v MIA #4550
No. 6 fli7R, Rank-1+ Rank-5 f1 Rank-10 73 SRS T 2.93%. 1.78% 1 1.38%. 38 SLIGI0IE, ¥R MIA BH fIHE
ZRTE B SCE AT A R I T S MR RE. B BRSSO 4R/ N RIBELAS 2 8] (W 22 B, 53 5k MG RN A T 11
Ban 2 QAB SO 5. 36 58 W A2 (6 008 o 0 AR ERAGOR SCA 22 T8 V) B, AT S 30 B HE A 147 N EEL R 5.

B LR No. 0 F No. 7 2 5L, AT AN B #8 H CLIP SkSEH TIReID £ A, 4 RN E&mMn. 158K
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14 H (¥ FED. SCFP Fl MIA ixX 3 AMBLELE Il A, PERE /T R T 5.36%- 2.83% Fll 2.39%. 45 b, ASCATHR
H R BB HL R B 5 A R B TR 22 88, S SCA- BB AT N IR AR AR A .
3.5 BEEEWIH

o i TS EL. AR R AR, B S o nTVR AR SRR 1) B IR B ARBLEE, an AR (9) R, BiEE 2
SR 2R 53 A1 BE P30, BIVREAIE 1) 5 22 R] AR ARABLBE B8 350 50, B R T X A AN AT N SR AR 2 (S 28 40 A1 BE 24, B
RRAE ) B 2 (R PRI ARBL S 22 55 B8 B 2, A Bh T3 it T AR U7 AR B8 7). A5 7E CUHK-PEDES #4 45 L%t
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Jiik RS ZHE (M) K1) (s)
ViLT* Transformer 96.50 103320
ALBEF™*” Transformer 209.50 12240
NAFSP ResNet+BERT 189.00 78
SSANPY ResNet+LSTM 97.86 31
TBPSF® ResNet+BiGRU 84.83 26
vt Transformer 166.45 42

Ours ViT+Transformer 194.55 8

3.7 "I HT
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HEIEARC. W R, AT T e R a8 R LS nAER. 7E 528 Baseline JoVEA R B IEAH 45 RAUTE LT, A
7715 M AT LLFE Rank-3 1 BEFR B IE AR 45 2R . 3% E 245 28 T IRATHI B2 RN 5% K 2 0 A8 HIE R IR, &
A fil & B BE 2 ROEERHIE 5 SCARRHE AT B LSS L, b 7RSI8 Z2 B0, A, BRAT A BLARRLE (4 5 2 R
(nf. KR BE75) HREX AT, KL R 9 v & (AR (058 Y I3 (R SCA AN R X SAE rh g AT
T,

A dark haired woman is [
wearing a white dress. [
She walking away from
us, SO We can not see
her pace. Her hair is
long and straight and
her dress comes down
to her knees.

Baseline

Ours

-
i N
. * Baseline

2

The women is wearing
ared dress and flip
flops. She is wearing a
black watch and a
brown and checker ed
patterned purse on her
right shoulder.

Ours

Baseline
The man is wearing a
white shirt and grey
slacks. He is carrying a
black bag over his left
shouter.

' f-. g Ours
%_

& 9 Baseline fIFA {7157 CUHK-PEDES _EXTRAN CAB W HIFT 10 MER L B
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