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« Background
- Person Re-ldentification

- Cloth-changing Person Re-ldentification

« Main papers
- Clothing-Change Feature Augmentation for Person Re-Identification (CVPR 2023)

- Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-
identification (CVPR 2023)
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Background

» Person Re-ldentification
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Background

» Person Re-ldentification
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Background

« Cloth-changing Person Re-Identification
- Person re-identification 22 at& Al 2| = cloth bias/F 22 2| ot&50] &
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Clothing-Change Feature Augmentation

for Person Re-Identification
* Clothing-Change Feature Augmentation (CCFA)
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Clothing-Change Feature Augmentation

for Person Re-Identification
* Clothing-Change Feature Augmentation (CCFA)

- Feature augmentation= feature vector £;0l &% N'(0,Y,) %A sampling El a; 7t LS X[ =
HiAlo 2 Tl

- O 1740l A Clothing2t H2t=l |-2[0|at q; & ¥ 7| {I5H clothing center 71 & 2 28510
clothing-change covariance vectorS A| 4

= fi + \-a;,where a; ~N(0,X,)
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Clothing-Change Feature Augmentation

for Person Re-Identification
* Clothing-Change Feature Augmentation (CCFA)

- Identity classifier ;4 -> Re-identification 2& 0| Al & 7}sot identity 5% === </l cross
entropy 2t triplet loss2 ot & T

- Clothing discriminator D,,,, ldentity discriminator D;4 -> ZtZf =21} identity 2 H 82 =&
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Clothing-Change Feature Augmentation

for Person Re-Identification
« Clothing-Change ID-Unchange Augmentation
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Clothing-Change Feature Augmentation

for Person Re-Identification
« Clothing-Change ID-Unchange Augmentation

- Do, Dig = 22t B L E featureOf| M clothing S 27t HAL A} =X, identity 7t KX & =X| 22

- Clothing-change ID-unchange loss £, -> 54 HE g;7t clothing
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Clothing-Change Feature Augmentation

for Person Re-Identification
« Clothing-Change ID-Unchange Augmentation

- Statistic loss Ly, -> 34 HEH g, 7t N(0,Y)2 2EXE EC-E TIE &=
- Total loss -> £|[ZH O 2 M CHE lossE 25 %A S} 8} H augmentation g
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Clothing-Change Feature Augmentation

for Person Re-Identification
 ID-Correlated Augmentation Strategy
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Clothing-Change Feature Augmentation
for Person Re-Identification

 ID-Correlated Augmentation Strategy
- M = A

- Phase 1
s+ 25 mini batchOf] CHS}F0] O] O] X| featureZt % =| 11 featureOfl CHSH covariance vector?7} =78
- Encoder®t €, 7t SIS E| T D,y Dy & BHH AR 3}

- Phase 2
:+ Encoder, D,,, Dig 2l THEtO|HE 7™
;= augmentation generator G7f phase 12| st &l R ES 28510 2|0 = FLd =2 H 5= E

- Phase 3
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Clothing-Change Feature Augmentation
for Person Re-Identification

« Experiment

- Evaluation protocols

- Clothing-change(CC) mode : clothingO| Hsl= A4
- Same-clothes setting (SC) mode : clothingO| H3S

- General mode ; 2= test M=

Activated feature maps

< |

| ol HI~E

PRCC [39] LTCC [25]
Method Type Method Modality CC Mode SC Mode CC Mode General Mode
mAP Rank 1 | mAP Rank1 | mAP Rank1 | mAP Rank 1
Feature SFA [1Y] RGB 47.8 49.6 94.8 98.3 1.8 348 33.6 61.7
A i IDSA [17] RGB 49.1 50.2 95.6  98.6 12.2 34.2 339 64.6
CESD [27] RGB+pose - - - - 124 26.1 343 714
SPT+ASE [19] Sketch - 344 64.2 - - - -
3DSL (2] RGB+pose+sil.+3D | 51.3 - - 14.8 31.2 - -
FSAM [17] RGB+pose+sil. - 54.5 98.8 16.2 385 354 73.2
CC Re-ID SPS [27] RGB+parsing 572 628 96.7 99.5 16.7 42.1 376 709
RCSANet [ /5] RGB 50.2 48.6 97.2 100 - - - -
GI-RelD [17] RGB#sil. 375 104 23.7 29.4 63.2
- -—GA&{-I—————RG&——---ﬁﬂ-ﬂ-—-ﬁﬁé---“ﬂ-—-wo---ﬂﬂﬂ-—-lﬂi---ﬂ—-ﬁ_ﬂ-——
I | CCFA (Phase T) RGB 475 48.1 953 98.0 1.4 338 30.6 65.7 1
I | CCFA (Phase III) RGB 584 61.2 98.7 99.6 221 453 | 425 75.8 1
e e e eI
R S THdD
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Clothing-Change Feature Augmentation
for Person Re-Identification

» Experiment

Augmentation Generation CC Mode SC Mode

Baseline (w/o augmentation) 48.1 98.0 Clothing-change covariance Y. &
With NV (0, X.) 57.6 99 2 augmentation generator G
With G (ours) 61.2 99.6

Augmentation Strategy CC Mode SC Mode

ID-correlated augmentation Baseline 48.1 98.0
ID-uncorrelated 55.5 08.6
[D-correlated (ours) 61.2 99.6
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Good is Bad: Causality Inspired Cloth-debiasing

for Cloth-changing Person Re-identification

* Introduction
Re-ID 2 &2 person instance2| 0| 0| X| o] 71 & Q]

=9
SEis S B0 Lo SAES] S 70| 271 81At0]
AR 2 AN ZX 2 XA 0| BH = 420 50 A4 BoiX|= 2471 2
- 2 =20 A= auto-intervention= S5l 0| 2{$t representation| entangled &l T A S a5
Camera #1 Entangled Entangled Camera #2
ID ” D -~
match
Non-ID —| ——ep +<— Non-ID
(Clothing, et al.) (Clothing, et al.)
Latent space

Person #1 . _ ;
""" (a) Entangled representation of clothing and ID Eeteonil

Probe Gallery ID classiﬁcatiop

Al

IDA IDB II

ID A

e (b) Clothing affect person recognition
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Causal Analysis

[D-intrinsic clues Identity
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Causal Analysis
- do(X) AitS Sl C>X FH =S
CIAISH0F3tE 2 F2i0| o2&
- TDEE O| & ®#lo &&83t= A Bmj &2 YEHH o F 0|, F M2 P(Y|X = c)P(C = )0 2|t
ZHU0 M L=
- 0| £ £ entangled knowledgel| FeHS MO 2 X H 7Hs

KHEFSH=0 A #HRf A 0M = E295l= 2= clothing2| £ =

Entangled knowledge Feature

P(Y|do(X))=) P(Y|X,C=c)P(C=c)
TDE =Y, . (2) — Y. (%)

ID-intrinsic clues Identity
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Model Construction
- |D branch

- ID branchOf| A= ZHEEN ID EM S A7| 218l v, . (2) S ZA
N

it
— o
- ID Encoder F;, & S8l ¥ 0%l 0|0|X| x; feature”} £;, lossOfl 2|8l && |0 O|= clothingd] HE= EMH 2 AH &

lothi N F Eq.(6) Causal Intervention Eq.(2)
Query Images Clothing Branc ¢ Cloth Knowledge Transfer @
Classifier i 1
Clothing [ dc ~
B Encoder ® ID-Cloth ~
Classifi Eq.(8
C assihier é.l,D q. () @_ - _@ YZ,XJC
SharcI 1 e L(.‘al LKL - —
ID Branch Fip 5 Eq.(7)
E D 1D @ @
D Feature Extraction Classifier ~

Il ~
Encoder 5 S

Assist A @_ - _CY
Classifier ze

Intervention

X C OIMD IO PO o) Tuson Uperanon &) Subtraction Operation

N
Lip=— Z yi log (PID (yzla’z))
=1
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Model Construction
« Clothing branch

- Clothing M £ & H&stA F=Z3SHHA clothing bias?t ID branchOff {8 A G&2 O|X|=X| &Qlst7| 2/t
knowledge transferS =3
AW =57E ? clothing2| &-5-5t L&l S0 ©SsHAM et55t7| /et pyramid O S =
Pooling&Conv
Clothing (]
Feature F.
E = —
¢ = Je
Clothing | || | | B ﬁC = — E Yo log (p(j (’yc|’1: ))
Encoder -
] =1
—
Backbone 1
N Blocks
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Model Construction

« Clothing branch
- clothing bias”| ID branch0i| O{E A F&2 O|X|=X[ = QI5}7| |8l KL divergenceE 2-& 2t mutual learning= £y
- O|E QI8l F,; & Sl ATl featuredi clothing classification lossS & -23}0] St& 8t assist classifier 6,5 &5
- 5,9 6,8 B3] 20T 01 %0 2B BEE JIUA HORM T 240 HSABHE B
) N Blocks Eq.(6) Causal Intervention Eq.(2)
Query Images Clothing Branch .. Fe Cloth  Knowledge Transfer P
Classifier § @ @
‘ Clothing @® ¢ ~
‘- Encoder 1 ® ID-Cloth \\
‘ E. Classifier o/ | Eq.(8) (x> - —:Oszc
, | ID X,
Pyramid Matching o ]‘ l Slea L
are a KL -
ID Branch Fip Eq.(7)
D Sip @ @
Feature Extraction Classifier ~
Encoder N
: )
Assist A @_ - _.O Yre
Classifi ’
B Intervention

P Combination Operation (¥) Fusion Operation (& Subtraction Operation

Pc = exp (50 (FG)) , P = exp (5A (FID))

Dkw (pc|pw) = Z p@log P’
VDS
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Model Construction

- Causality loss

- 8;p(Fip)2 A9 O[O X|0|AM FESHID 17 featureE HHEI S 2 1 O|0O|X| 7t = IDY| £3H=X] 0%
- 8 1p(Fc®F;p)E ID 115 feature vector®} clothing bias feature vectorS Z 2%t vectorE 3 2HOF 8l 2 vector7t O] =
IDO|| s F5t= X[ & Ol =
- O|E 8¢l & 0|57t X1O| & x[A26t= o= REH S shg &2 EM clothing biasE MAH 75
N
LoaL = — Z y' log (51D (Fip) — 0pp (Fc @ F[D))
=1
Fe Eq.(6) Causal Intervention Egq.(2)
Knowledge Transfer
Cloth g
Classifier 6(,‘ @ @
~
Lo = Lo+ Lip + AcarLear + Ak LkL P ® ~ IDCloth N
Classifier 61:D Eq.(8) @_ - _:OYZ,X,C
© SharcI l e LCaI LKL — _
Fi Eq.(7)
> o o Q @
1 Classifier ~
Il ol
: 15)
A A -
Cla:z;;tcr @_ O YZ’C

S . . ) Intervention
) Fusion Operation & Subtraction Operation
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Experimental result

PRCC-RelD LTCC-RelD

. - Type
Method Venue Size e Standard Cloth-Changing Standard Cloth-Changing

RGB Hybrid R@] mAP Rl mAPF  R@l mAPF R@l mAP

PCB [30] ECCV 18 384 %192 [ ] 99.8 g7.0 41.8 38.7 651 3.6 235 10.0
OSMet [45] ICCV 19 384 %192 ® - - - - 67.9 32.1 239 1.5
HPM [%] AAALILY 384128 [ ] 99 4 96.9 40.4 37.2 - - - -
[ANet [13] CVPR 19 384192 [ ] 00 4 g8.3 46.3 469 63.7 31.0 25.0 12.6
ISP [49] ECCW 20 256x 128 [ ] 028 - 6.6 - 663 206 278 11.9
3DSL [3] 1' CVPR 21 256% 128 - +Shupc - - 51.3 - - - 31.2 14.8
FSAM|[12] J[ CVPR 21 256% 128 - +Mask 08.8 - 54 5% - 73.2 354 ﬁ 16.2
GI-RelD [17] 1' CVPR 22 256x 128 - +Gant 86.0 - 33.3 - 63.2 204 237 10.4
UCAD [35] 1' LICAI 22 384192 - +Mask 06.5 - 45.3 - T4.4 348 325 15.1
VIT-VIBE [1] T WACY 22 - - +5hape 997 - 47.0 - 714 358 - -
IRANet [25] 1 IVC 22 I84= 128 - +Pose 997 7.8 54.9 53.10 - - -

AFD-Net [34] LICAL 21 256128 ® 95.7 - 42 8 - - - -

RCSANet [15] 1' ICCY 21 336336 [ ] 996 96.6 48.6 50.2 - - -

CAL [Y] (Baseline) :|: CVPR 22 256x 1258 [ ] I LIRS 997 534 53.1 T4.4 39.0 344 16.0
CAL [9] (Baseline) T CVPR22  384x192 o 100.0 998 54.4 544 734 394 380 17.2
AIM (Ours) 256x 1258 [ ] I LIRS 99.9 54.7 55.0 16.1 39.1 38.3 17.0
AIM (Ours) 384 192 9 I LIRS 99.9 57.9 583 763 41.1 40.6 19.1

R SN VDS
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Good is Bad: Causality Inspired Cloth-debiasing
for Cloth-changing Person Re-identification

 Experimental result

Probe Hed!map of ID-branch chlmap of Clothing-branch

ID:A
Cloth: A

+C+® +C+@HKL BIL +CH® +CH@HKL Visualization of the ID feature and the clothing feature

e)
ID:A
Cloth: B

BL  +C +C+® +C+@+KL BL  +C +C+® +C+®+KL

Clothing . :
Rank@5 Retrieved Images Probe 3 p— Rank@5 Retrieved Images

i )

Clothing
Heatmap

Probe

(a) Similar appearance (b) Similar pattern

Visualization of the clothing heatmap and top-5 retrieval
results by feature of clothing branch in AIM.

R S T8 VDS

SOGANG UNIVERSITY 24 Las



AFehL Ct

F

nO

VDS

a
<L
4

25

R AT Hdkn
@ SOGANG UNIVERSITY



	기본 구역
	슬라이드 1: Cloth-changing Person Re-identification
	슬라이드 2: Outline
	슬라이드 3: Background
	슬라이드 4: Background
	슬라이드 5: Background
	슬라이드 6: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 7: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 8: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 9: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 10: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 11: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 12: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 13: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 14: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 15: Clothing-Change Feature Augmentation for Person Re-Identification 
	슬라이드 16: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 17: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 18: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 19: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 20: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 21: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 22: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 23: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 24: Good is Bad: Causality Inspired Cloth-debiasing for Cloth-changing Person Re-identification
	슬라이드 25: 감사합니다


