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and is a key technique for intelligent video surveillance, smart cities, and public security. In real deployments, however,
cameras, illumination, backgrounds, and even the identities to be recognized change continually, so a RelD model must
keep learning from sequentially arriving domains without forgetting the knowledge it has already acquired. Lifelong person
re-identification (LRelD) is formulated for this purpose, and its central difficulty is catastrophic forgetting. Because the
long-term storage of pedestrian images conflicts with privacy protection, storage cost, and regulatory compliance, exemplar-
free LRelD, in which no historical raw image can be accessed after a training stage ends, has become an important and
practical research direction. Existing prototype-based exemplar-free methods compress historical identities into prototypes
and reuse them to preserve old decision boundaries or to guide current feature learning. However, they usually treat all his-
torical prototypes as static and equally trustworthy knowledge sources. As learning stages accumulate, historical prototypes
differ markedly in domain relevance, statistical reliability, and boundary risk, and feature-space drift further misaligns the
prototypes extracted by earlier models with the current representation space. Transferring these prototypes uniformly injects
irrelevant, noisy, and boundary-ambiguous supervision into current training, which weakens old-domain retention and dis-
turbs new-domain adaptation at the same time. We therefore argue that historical prototypes should not only be constructed
but also governed, and we propose a governed prototype knowledge transfer (GPKT) framework that selects, calibrates,
and trust-weights historical prototypes before they are allowed to influence the current model. Method GPKT follows a
“select—calibrate—govern—distill” pipeline built on a standard RelD backbone. First, a hierarchical distribution prototype
memory is constructed at the end of each stage without storing any historical image. It records an identity-level distribution
prototype,, namely the feature mean and per-dimension variance, for every historical identity; a domain-level descriptor
consisting of the global feature mean and variance for every historical domain, and sample-support counts that indicate how
reliably each prototype is estimated. Second, relevance-guided prototype selection and calibration performs coarse-to-fine
retrieval. The most relevant historical domains are retrieved according to the similarity of feature centers and the consis-
tency of log-variances between each domain descriptor and the current mini-batch, and the identity prototypes closest to the
current identity centers are then kept within the selected domains. The selected prototypes are calibrated by residual
moment matching, which preserves the relative position of each prototype inside its source domain while shifting and rescal-
ing it to the current mini-batch statistics; a midpoint update and variance clipping further prevent over-correction caused by
noisy batch statistics. Third, reliability- and risk-aware prototype governance assigns a continuous governance weight to
each calibrated prototype. The reliability score increases with sample support and penalizes abnormal variance, the
boundary-safety score combines a proximity gate and a margin gate to suppress prototypes that lie close to several current
identity centers, and a softmax-normalized domain-level prior controls the overall contribution of each selected domain.
Finally, governed relation distillation injects the governance weights as a logarithmic prior into the sample-to-prototype
assignment, builds a prototype-induced relation distribution among current samples as the teacher, and aligns the relation
distribution of current features with this teacher through the Kullback-Leibler (KL) divergence. Because relation struc-
ture, rather than identity-level alignment, is transferred, no explicit identity correspondence across domains is required.
All prototype-related operations are performed only during training, so GPKT remains a standard RelD feature extractor at
inference time. Result Experiments are conducted on the standard LRelD benchmark, which contains 12 person RelD data-
sets, including 5 seen domains for lifelong training and 7 unseen domains for generalization evaluation, under two training
orders, and GPKT is compared with 9 recent representative exemplar-free methods. With the same 50-layer residual net-
work (ResNet-50) backbone, GPKT achieves the best seen-domain and unseen-domain average performance under both
orders. Compared with distribution-aware knowledge aligning and prototyping (DKP++) , the strongest competitor on aver-
age, GPKT improves the seen-domain average mean average precision (mAP)/Rank-1 accuracy by 3. 1/2.7 and 3.0/2.9
percentage points (pp), and improves the unseen-domain average mAP/Rank-1 (R1) accuracy by 3. 2/2. 6 and 3. 3/2. 6 pp
under Order-1 and Order-2, respectively. Replacing ResNet-50 with a base-size vision Transformer using 16X16 patches
(ViT-B/16) further raises the seen-domain average mAP by 1.5/1. 5 pp and the unseen-domain average mAP by 1. 8/1.9
pp. Stage-wise evaluation shows that GPKT reduces average forgetting by about 2 pp relative to DKP++ and raises learning
accuracy by 1.4 to 1.5 pp; the decomposition of the final performance further indicates that the final gain stems jointly

from old-domain retention and new-domain adaptation, with retention contributing slightly more. A full-factorial ablation
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verifies that prototype selection, residual calibration, and governed distillation are complementary, and the complexity

analysis shows that GPKT introduces no extra inference overhead, while its additional training computation is bounded by

the fixed numbers of selected domains and prototypes and its prototype memory occupies only 137. 5 mebibytes (MB) after

five stages. Conclusion By combining relevance-, reliability-, and risk-aware prototype governance with relation distilla=

tion, GPKT turns the use of historical prototypes from indiscriminate reuse into selective, calibrated, and trust-weighted

knowledge transfer. Without storing any historical exemplar, it effectively balances old-knowledge retention, new-domain

adaptation, and cross-domain generalization, providing a practical solution for privacy-constrained lifelong person re-

identification.

Key words: catastrophic forgetting; exemplar-free lifelong learning; person re-identification (RelD) ; prototype gover-
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5. + ) (8)

o+

r, = Clamp[o.s, z.o](

P, clamp T R H RURE L RRI7E[ 0. 5, 2.0
P TERHER T v, = 1, X2 T D L B4
HRESATEARI , A SO TR cal mid 551 375
e AR L B A S e (5 R 1
I sk 4500 AT (3, 454 1 o R 5 5 %4
/M 437+
pla=c+r (B -R) (9)
(o0) =57 (o) (10)
R, RRBOET. Ty - G, RS0 1
I et U, A RO (2 T 6, 5w, 6 M B
PRI TR, LIS B4 IR . P 2 i
B = (e (0 )) Bt 9 52 03 53 95 0
Calibrate ( - ) 3% 3% (8) — (10) 7 7 A 5% % 4 T i
KoL .
/N R T R A7 A 7 AR SR
0, A3 AR 1 R /A £ 7 o
BB T AT

ST
g = (11)

(0‘,;1)2 +(0-}I‘t(‘ral)2) (12)

((rj'-fmid)z = clip, 5

A, elip, (- ) XA Ty 224 BE T S, DLkt
Bk 2, B clip,,(v) = max(v, ),Uﬂi]{f—?ﬁﬁ

LB A R (s (0F,0) BT

FIRANABAIC R
1.4 FEMESXKEEMEREE

JRRIEBEORIE T AR M UHEZE A 1 a5 [A] 2R,
EA A 1] 24 32 v A Dot AR A R AR M - D i
AA T S A S W ST 22 By 0 Y S R s A
RIS, A SR S R S AT S LR UE 8 o i
S, GPKT #E— 25 DL AR 3 B ) Wi 4 Ji 784 7 A
2 KAFEEE 520 i , 1 FH % LA i JF s
IR R R Y DT, AT ] 55 M 5 300 S IR Je
3 AT TR YA SHRCER Fh e g S SRR S T
GRS, DL R e JR A 1 B R 5 ] 5 o R
A (1) S B 2 53 RSO 43 A6 G, e BURELR JE 803 5 4
1.4.1 JEARIATEEME

AL Y S AL N B 7 R I REAS SRR SRR E T
5o R REAAL RO 25 58 1) R AL AT iR 4R A
AR R WBHE 5o AU e X B it e A A A
AEGHEATIH— 1k

n!

= ! (13)

J
nnnx +

A, ) 9 By BB j A g S4B A P SRR AR AR
B, n 0 I TGS R RT M A B IR 2 R B
Ly T IR DR AR B oK SRR REAS B IH — AL i B
AR BN T AR EAl

N DT ZERGE N AR SO R R R )
YRS HOT 2% -

i tSli s ) oo
=1

S (o) BRI F T S 15 S R
FEURIESES LR e E 17722 , L MR L
SRR R L R, ! 3 L T A AT 4 I
F S 23R 4, 20 2R B e LR U 9
R

© h[E KR KL AR



PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

IRJ5 A I B TSRO BOE SOR -

al = /n} - exp( ‘Norml ( ) ) (15)
St B — RO BEA S FE  Norm, (- )42
ANTE T e A e IR AR X, BB AT I R (E A
Tz —AE exp( - ) AR BREL. 1% AT SEMES B
FEAR SCRF BESE T4 O, [ B 6Tl 725 i 328 i 7R 2 A
J7 2K S R REAT AR o ol TSR T X e
Pt 22 , JCIE - IR BT 22 1 3 I R el i /1 , 249 25
MRy 22 A8 YA 5 5 R B 7 2 e TR ik ik
5 B MBI ZIURAS R R (. R T

i R T 28T AR e RS S AR N R R
M 45 25 18 N
1.4.2 hA&ed

ST YRR Xy S0 s Y B AT AR AT
MO o AR, A SR Py sl J5 A [w) i) 4 30 2
AR HT S O, U T REAL T 24 A B TR R A
BF T, DA 7E ST B8 aet AR PR A ] B 93 =2 1] 1) 40 1)
M R, AR SCIR R by s R Y B X
Sl ) M L R HET B T 10 AR

X TR RIS B8 P s R AR SO SR
55 YR/ P AT By oL B B ORAR DL
Xf A R By IC o y

q' = max (:()s(p]’»i“‘i(,,m),) (16)

y = drgmdxcos(p, lm) (17)

WA S HG /Mt R & 2 A F 0, B Y, ][> 1
I, 3 — 2B b S R B i By O 5 A
AT 53 v 2Z 18] A AR AL [ B -

bl =q; - r}nix Cos(u]'-fmh,,m),) (18)

U BRI o 2% 7 58 TR B A F XY Wi AR AE DX
B, AT BEER AT 0 O R A B b R W%
R BRI — A Y JT B O ot AN 2 [R5l 22
A Byt o MR, BN b U AL ET RE AL 7
ZA Y1 By Z A A I B IX I, 25 5 5 1A AR
AR

TR E IR A PR 2R AT O T AR, AR SO L
te3lin I MECE ] CTMECE

h
n = sigmoid(;]_j) (19)

b
K! = sigmoid(;) (20)

Ao, ) FOREEE R, F T it Dy o0 SRR A5
Y HTRIE DX k) FoR IR T 145, F T i i 7
E@%éﬁu%ﬁ} WS S KR TR
sigmoid () MR sigmoid PREL
WA S RN A S — A By, WERFELE
5 A B rpus , BT JCIE AN T B 3 111 RS
FERXAE LT A SO BB T T4 3 R s ) = 1
— BB I AN TR LR — 8 S A A
FEORAETCIEAG T30 ST B | AS 38 ok i) B ] 9 o
PEATAAMEST , (i e b R i v i
o 2, T A5 SR -
St = MK (21)
DRI, A 224 g o DR JOE 0 30T 4 Wi ARRAE X3, L
AN SR B 24 1T Sy PO B A S R
(R 2 A5y o AR bE S 5 A Al fEpE AR L
6] T3 506 BEASCER , AT 0 o i A XU 58 1 4 1
SR YOG R 2= RS B
1.4.3 JRIAGE
Sy ) i 220 e A4 g R B A (e TR M S
GARIERME A SOR W] SEME 53 BOR 1 B4 4 53 B
Feid: 7 XA G N R IR IR L
gl =l (1+5,) (22)
Ao SRRk R . ha(15) & (19)—(21)
AL, AR o R ol € (0, 1), R T Ao Bk
st TR 0<s! <1, I S I S G B
st o) € (1,2) JAB By I ¢! € (0,2), Hi,a!
B T R A S R ARG W] 7 B 1) i S AN, OB
FK, F Rz R Y AT B R A R A SR B 2258
TF O e e IR R 4R G () BLRLK S, B, AR SCTE
BN T 35 P9 X SR A 3 B B A TIH — 1k
R
= z J o+ (23)
iﬁﬂP,I;,M%'%/TEIEEfj‘iiﬁihﬂﬁﬂ?ﬁﬁﬁ@ﬂ% i
RZAEG B RR FIR 51, T D A — J—j"‘iiaji
PR T A ke v SR | R (23) A AN I s ek e
6 ECR A 4k AR 0 — A 7 2
0 << 1, L —BANFTA = Z FE % 10 12
HTFEMERE) . KL, 7! 2R R R 7E T Ja 48 9 9
A6 B A LM S 05—k R i 3 N A R
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9002 ] 1 S 1), 3 0 T e 4 o
)R G IEA PR YN ) L & RN )77
o 2 [ P o R S o,
HE— s, R A T R 72 LA BN )
P48 St A SCE 6 7 ot B 4 M, L B
SIEVL‘L :
o =225 (24)

' Z exp (S;f,““‘ )

Krf n TR DT LR S H R R RIR RG]
FH 38 Iy Jor A7 B s ek, 2X(24) 38 3 softmax Xf
JI 3 D3 S 358 1) AR DG o Bl AT VA — 4k, 15 2R 0T
¥ a,, HLBUEE 0 < o, < 1, H A 82 7 s Ay
o, ZFNR 1o o, FR7R P 52 3580 AR Al g o 1y s
S )RR AR DG, IR R R A R 4 i
FTA JE RS AR TR - D7 s 3 Y N o O
oo, B, IS PN i 78 A e 243 SRR R AR R A T
R RCEE 5 S 2 W0 Bl R A o

B2 5 A s S S A R A IR B
A

w! = o, (25)

K, ! = a, ! DL B30 >3l 4 S BUA L 1 )23
GOV A B LA EE o o, YU D7 S 38 A 17 B
DU, 7] P 1% 1 MR A 385 P 45 4 32 D B 2 ) )
Beo PR, [a]— P st N & ! Z FIIE AL SE T o, , T
A SR A VAR B 2 ML 1. R, —
AP35 R A 7 I D s S S s Ak
FAOC R AIAS B B 3w ge it T S Hoh LT R
B AR, A SRR R IR AL . %X TR RS
SIS Py s D AR P B S AR, DA a2
JCo N A S s S R e v 14 1 s e 2wl
S0 57 TR
1.5 ZREXZEXRHE

TETCREA B E N, D0 s B0 5 24100 S 43 91 [
—HEN AR I, TS 0 GO S5 R TOAR
P =gl AR IE o i, GPKT AN 5 il 25 €51 5
B VC L, 177 A2 DA 3Z 36 B 5L A G 3T 7% 503 6] A
KRG, B FEARAEILE S22 A T AT 73
HARHAE T, KRG TCTT B 4 %F Rz B ] 2 imf 1H B
3 FEFAE 25 18] o A8 R X 2L 20, DT A6 TG 25 %o g i
IERE Ty s HN 2 s H 2 2% IR A 2800 3 YR FRAN R
WG R AZRIR, A S TE ¢ | & g 55X

K SR B
FUPR L , 20 B A 7 50 LR
BRI g = B8 IF T F 51 S M A P A
SR L ARSI B I TR P31 =
Lo LR QLR L = |1, ) g S, 5514
TR AN PO R S AR L XA
BEAS ¢, A SCHFREEL B U & B4 T 7545

L= Slm(:i»gk) " log(wk + ) (26)

A sim( -, - ) RAREAPUE , 7 2 5C R AR .
S — I R AR AR DU , 28 00K I PSR 1 e
BN R, al & B 22 42 04 DR 5 2 0 1 BT ik
Cilii

AT R G BAEA S AN R 236 BRSSO A AR X
M 137 568 ., A SO 73 BE 73 S B4 73 PR AT softmax 1
B K A R A — AL RO AE A — 5 R o O A

C; s ) (27)

L

z exp( ik’)

=1

Ao kRN TR L AR AR S . WA
BERG B B C e R K (L) DT E N
Co, TR Y HIFEA § 5 3236 217 52 IR 2 k22 (W] i

BT IO M, 4 SCRE 38 S i AR AR 22 ) A 5
RIE R0

cC
R, = p( .

o, p () TARFEAT softmax, X B FHAH R A9 7, &
PRI Ay S A 43 T 5 % 2R b R 4 3 (] — 26 R UM
ASAHGE AR A [] — 5B ] ORI RO — 2, i
ABIABIMNREE B S8, A e RV EAXHEME
T, XA TR B BN AR KIS, AEXS f e R
R N AEHE 4T softmax i A N AEA AN 673 H
S o IR, T3 2 BT A G fa] 4040 o0t I s J5
HRU g e ] g J37 T AH B DGR o

5 IR , AR SCHE T S i /Nt B R A 2 AR
KFRG AT, T LASRAE Y B A5 AR AP ik 25 [1] rh 2 2] 3
FIREAS ] G R 454 -

R.. = p( Ff + A) (29)

+ A) (28)

P F, e RPORAEATIH— LB SRR IR R
fR e, A SORE IRRLF 55 28 I3 A A 0 200 , 424
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HRAIE G R AR Ry 2 A R 2 iR B R 281
(governed relation distillation, GRD) :

ow = KL(sg(R,..) R (30)
AP KL ) KL, sg () 27 457 11 6 JBE 452
VEo w0 s By 55 205 B e BN AR AE L 14
R IF AN ] 25 55 B 453 DR TC , 7 A2 58 2o 1F DAk S A
AR Z )8 6 FR AT D s By 45 A AL
1.6 I&BirSHEE

GPKT 1y Il 25 B b 7 [a] Bsf 1 f PR A~ 220K - BB 22
75 24 i U B H 3 3 28R, SCEQRAF I T
BE RS M HNRE ST o I A SOR AR TEDT A
HPUNR 5 32 IR FOC R R P R RGs &, b &
(A = S vt 717 I 71 i s s 1K B £
FI A 2] (AT ), SZIG BIOC R AR o
DATs 52 B 3 5C 22 45 1 2 RS AL | G2 fift X1 3t
SRCRUENE) o AR AR A ] BA A E
DREFZ PSP . SRk LT .

RS |25 I D . (31)
AP F878 R[> 1] R W ZAR A D s iz nl
FHE CRIY B 55 B Bl ) A8 - & B B g
SR A DR UE RelD 451 25 I 5 , WA 1 3 4 5|
ATCE SR TE o ALE A G — 5 P s S RIE 1Y)
SR PR S I, AN SR = 0.7,

B BAh S AR SCLA B B [ 5 45 ALY
TR ARG IZ BT M, B e 2, B s 2R By
JE R e MO S IR BE T, M SE 3 s R A £
2L B (HARIE A, BRI FAE GRS
ZE IR AR FH TIN5 B Be s 4 BRISF GPKT g bk
{ERY RelD RHAESE AT A5 AATATRS MY A7 T
IS

2 £ If

2.1 KEEE
2. 1.1 FdEgE 5y

AR SCAEARUEL B AT N BRI B 1E | PFAh GPKT
(Pu%§,2021;Zhou %5 ,2025) iZ KL MEAL & 12 M7 A
PR MR 4E . Market-1501 .CUHK-SYSU . DukeM-
TMC ., MSMT17 F CUHKO3 % FH /& & Il 4 5 3F Ak
(9 B W4T . CUHKO1., CUHKO2. VIPeR . PRID . i-
LIDS GRID Fl SenseRelD #% FA1EZ AL 1FAk 1) 7 UL 43

Sl AR SCEAE W AR DI R0 -

JIit 77 -1 4 ¥R K Market-1501, CUHK-SYSU
DukeMTMC ,MSMT17 ,CUHKO3,

JIFFF -2 : 4 K 7 DukeMTMC . MSMT17 | Market-
1501 .CUHK-SYSU .CUHKO03,
2.1.2 PFFEAR

ASCR AT AR SR FH %) 7 2405 B 4 (8
(mean average precision, mAP) 1 Rank-1 #E#fi*K (R1)
VE MK RIEREVE FE bR . WP os fir e il
U B PERE , AR L 2 3R 7 A R LAY
FRIPERE
2.1.3 XHIrk

AR SRR 9 T AR R AL TOREAR 2L B A7 AR
Sl 7 EAE S L T s, A A TR — R AR G AR AR I
(prototype-sample relation distillation, PRD) (Asadi
45,2023) | JEUR 425 38 5 AR X FRFITR R A (proto-
type reminiscence and augmented asymmetric knowl-
edge aggregation, PRAKA ) (Shi 1 Ye, 2023 ) (FRAEM
#E 543 B (feature calibration and separation, FCS) (Li
8 ,2024) \— B X RFE % 2 (consistent region fea-
ture learning, ConRFL) (Huang 5% , 2023) \id12 51z
1t HE 2 (memorizing and generalizing framework,
MEGE) (Pu 4% , 2023) . £ 22 1 1L it 4L (continual
knowledge purification, CKP) (Xu %5, 2024a) | 1 % 1
1 L [E (long short-term knowledge consolidation,
LSTKC) (Xu %% , 2024b) . 3§ £ 3 % % /R (continual
compatible representation, C>R) (Cui % ,2024) 14317
JEHT N R 57 5 JE 7 4R (distribution-aware knowl-
edge aligning and prototyping, DKP++ ) (Zhou % ,
2025) . RS B BUREHAE B IR A —E0 H A
KTAEREEPAX . BRI F BT SO
A2 S f1 AP IR (lifelong person re-identification
using text prompts, TP-LRelD) J7 i (Liu 45 , 2026 ) Fl
7l 5 0 — SCAS 2248 (prompt-anchored vision-
text distillation) J7 1 (Wen 45 ,2026) 25| A SCAR R
B — 3 PR, A M B A sl
SR W AN TR T A SCR s e B5E , PRI A g
T 3 = BN R = /AN Y L
2.1.4  SEERANY

% BB AT KAR I 4 B A7 NN T 2R
ResNet-50 (He 55, 2016) /5 2 F T M 4% , A SCH Seflf
I ResNet-50 12 GPKT (¥ BRIAF T W25 , LUE 55 3

© h[E KR KL AR



Bz, Kkk, BREF, DE=E, KWE, FEFE, B, BRE, X

ZRERAMIAEBH T EARLHIT AFIR

AITEAT R BT M BCE NI, hitt—
25 T S HE ZR 00 AN [R5 B 1 0 4% 1) FH 1 L A
SCB K GPKT 4 T M 45 it ResNet-50 25 4 HL5
Transformer (vision Transformer-base/16, ViT-B/16)
(Dosovitskiy % ,2021) , it i GPKT-ViT; BiH T M 4%
Hb, HAB ISR At 5 0 B O — B, BAUTESS
— AN 1125 80 4 epoch , H7E AN I £ 43k -
Y2604~ epoch, FEA/NMIEEAL N 16 B3Rk
FE 64 5k IR, B By 4 5K BB . A SCIE
K=3.M=12.7=0.10.7,= 0.20.A = 0.70, R
Bifi L AS FE T [% (stochastic gradient descent, SGD) I
&, 2723 555 0. 008, FLHE LI M 0. 000 1, PR
CNESUNGI SOERSOWN 3 EIER AT S EE R (S5
TRAAR T e X H 7 B T4 T 5 i
WA S8 SO, IR AEAS SCGE — LB BT 58 UL
s BT A 25 R B ST 3B AT SR E BOREIME . X T2
Yt R AR A L & T R TE 58 4 — BRI REAS E R IBOT
L2 H— Ak 4R R E 2R FH— S0 B B s 8 Bl
PPl A4 RO DRI [R) J5 125 5 AN ) 3 55
8] B4 T Lo 5 %8 56 22 88X (silhouette coefficient, SC) | J&)
HR 2 [B]/28 N 4315 L (separation ratio, Sep) 1 iz K4
{H 2% % (maximum mean discrepancy, MMD ) ) 7 fée 4k
A o 2 R AE AR, o o A BE ML AR 38 A (1
distributed stochastic neighbor embedding, t-SNE) ¢
T 48 RR.
2.1.5 HESHEELEESITAL MY

Sy G R R 2 SRR R AR SCR IS
ARSI R 5 5 R S OB . TR S (K M
7.7, M) AR A 2T 58 NGB I SR SR
i A E WL Il 0] 3 9 20 57 36 UE BB S < RN
JP-1F, WA B WA I 28 h 4 By A S
() JE DU BEAIL B 8 10% AU 25 B 03 4 B e ik 4 5 B
i 15 IiE 1 58 i 58 B L B B IE IR AR S 4 — LUK
FO AR AN Ry 25 By B B0 F4E 1 ) € 0L 38T 35 mAP
AR AN GR7 9 HfE —HBOARC &, A TE
AR Be o e S s e 28, BOAIL 'S — 20
RIEE , B 7 FH 5 I R B FR I 2 5 WA 20
J¥ P4 B ResNet-50 55 ViT-B/16 W Fft 45 9 45 115
[7i]—2H BRI S50, AN B XU R0 5B 1 o 2 B
MR o P R v AN SR A5, B B B )1 2k
Ifi] 7€ 58, IF LUZ B Bo i i — 1> epoch R AL HE AT
WAS ARG L A2 50T . X He 5 i 2ok P I8 Sk,

ONTFSEI A HETE 0 S A IR RE ANl T A AR iR A 7
P o BROIATC B B Z AT, 7 Ao DL K4 K 4%
O 0L A B AN 2 S R B S 4000 1y Bl
T AN Ay i B T %) b 8 0 90 8 3 510 ) A
P 5 BRI B B 2 5, MR CUH T4 R i %
B BEUPAG DA S5 2.7 15 B 35 s AR v o3 A, A A i)
TR A A 1) T R B I ik Bl
PR

2.2 HiREAAERRE

F1ME2ERT GPKT ik A R HEL G417
N RO T3 B e W AR I 2005 ) b g 2, o
B A AR AT (AN AE SR FH ResNet-50 (9 5 1
FIE 3 O RN R R R . BRI S 7B S
A5 AR ) ResNet-50 B 1 M4~ , GPKT 7 i
5T v 387 A i AR 2 DL 3887 24 RN A DL 3T 2 mA P/
R1PERE. 5 F¥MERe o i x) tL 7 i DKP++AH LE
GPKT 7EMF-1 b {2 ULBSE 27 A9 mAP/R1 43 ) #2
TE3.12. T A 53w, R - Y4 3. 2/2. 6
ANE S S EME-2 B A48T 3. 002, 94
T R W3R T 3. 3/2. 6 N 4 L ki s—
)RR S TR B, A2 IR B A RS A e A By
B0 LS8 (A R R B Ry A X HA R
T BRI G, B 2B B L DL IROT S50 B 1 A RE
DX 3 [H 4003 DR A 55 i 0 3.5 10 4% 1 A9 BTk, A SCHE
552,371 il B BOTAN 5 s bR I AT
2ot o

TEMEEA F, GPKT-VIiT JE— I E T T4 AE 28
15 Transformer B T M 2% FAYE AN, 458 ER,
GPKT-ViT ZEMi -1 144 B WAs-F 2 B mAP/R 1T
2 60. 1%/72. 7%, & W 3% F 2 2 7+ = 70. 7%/
62. 6% ; TE M J7 -2 1 %t i 45 2R 2 60. 0%/73. 2% Fil
70. 1%/61. 9%, ‘5 ResNet-50 & T % 2% F (9 GPKT
A, GPKT-ViT 76 19 F i 5 | £ I35k 57 44 59 mAP
e —2E R TE 1L S F L. 5ASE 40 5, R UL 1 i
mAP 73BT 1.8 Fl 1. 9 AN 43 4, Ui B 32 36 #L it
ALERAGE H T E T M4, did T Trans-
former & T M %% .

I — 25 B FP S B 7 7E ResNet-50 3 1 %
BN FEASC AU B T LUK B, GPKT A
Lt DKP++ A 42 FH I JF iy o — Bdli 4 = 5 7E A
YIZRIBUT T , GPKT 76 A 2 W43k _E ¥ fe e+
DKP++, BN, ZE -1 -, GPKT £ DukeMTMC £l
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Table 1 Performance comparison with recent methods under Order—1

CUHK-

Market-1501 DukeMTMC ~ MSMT17 CUHKO03  BUECFY  RIWECEH
itk % SYSU

mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl
PRD ICMI23 7.3 180 335 356 37 76 08 24 338 338 158 195 230 177
PRAKA ICCV23 374 613 693 718 354 550 107 272 540 556 414 542 477 416
FCS CVPR24 583 785 751 762 426 598 102 243 353 349 443 547 521 442
ConRFL PR23 592 783 821 843 456 61.8 126 304 517 538 502 617 574 523
MEGE TPAMI23 39.0  61.6 733 766 169 303 46 134 364 371 340 438 477 440
CKP MM24 538 760 812 830 497 67.0 184 40.8 441 458 494 625 580 510
LSTKC AAAI4 547 760 81.1 834 494 662 20.0 432 447 465 500 63.1 570 499
C’R CVPR24 69.0 868 767 795 332 486 66 174 356 362 442 537 487 419
DKP++ TPAMI25 639 83.6 837 853 567 741 265 526 465 476 555 686 657 585
GPKT Ours 66.5 854 862 881 60.1 774 298 560 502 49.6 586 713 689 61.1
GPKT-ViT Ours 68.1 864 875 890 618 785 316 582 514 513 60.1 727 707 626

FE LR MR, T IR AL (E s T D BT U R ] ResNet=50 #7738k P oFIE

MSMT17 b4 5355 3. 4/3. 3 F1 3. 3/3. 4 A 4
mAP/R1 $£ T} ; 76 Wi 3 -2 |, 78 MSMT17 Fll Market-
1501 [ A4 T ik 2 3. 4/3. 2 F1 3. 5/2. 54N H 4%
Rlo IXEERE IR, i Y 7 VA LA [ s DA K
LY PN A RO B Re R LR e Il 5 . R DL 4
ghE R — 2 R, GPKTIF Kt #81 4 F B WLl k40
S FEARRIE TP E T, A BRI 3 R
15 B A AR WBY- 4 R R, 3R W] GPKT 76 15 41 vz 1k
D5 T EA L

BRI 2 Rtk — 25 R W UF-1 T GPKT 78 7 A&
DL isk F Y ECAS mAP A1 R IERE 5 5 -2 R WA 6/7
AR I 35 ] A BAS I3 25, SenseRelD I H BE2 £ ]
Vo N [REICHE A L e A AE I 2 R T
TG (4 A U 3ol F- 34 P BRAT R e B B T, 0 3%
IR g R A 22 3 ) BTk i 3R B — A Bl 2
B IRAE RS F o0 A A SR 3 WA 2. 479

T AR A, GPKT AR 7R T A © 0L 45
IR0t , B E s A LA rhoAy A - A7 B R B
PR (05 B = RhRT % ) o T IHSS & 45 ikt
e gy AL 2T TR R . |0, CCRTENUT -1
f) Market-1501 (mAP/R1 & 69. 0%/86. 8%, A< 3L N
66. 5%/85. 4%) 5 il ¥ -2 ) DukeMTMC (mAP g
59. 7%, A S 58. 8%) I i {1, T3 1 A~ E i 4R 4G

B3 SR PR o i IRk, CPR DA
KRR BbR, e M 29 R O R R AR
TIE55 Iy S AR R R 7 [] — B 3 ] P AT B, Lt DA
BLI b 5 s ) 25 i B 7 A P s GPKT iE B 19 &
FEAS [A] Y G 22 S5 48 T AR FR AR 1 28560 067 B, SR VFRAAE
2% () Bl A 00 S AR 2 Ak X — 1T 22 o) AR R
GPKT 7E i B Be bl 1 W A7 75 I 1 S R 22— 5 A3
REERFE  TEWIFIIT T CPR A E UL 15 5 oK L
BOF LT GPKT. HK , PRAKA 7E CUHKO3 |-
TPRNIT T 00T A 305 2 OF -1 24 54. 0%/
55. 6% Xt 50. 2%/49. 6%, i J¥ -2 2 54. 9%/56. 6% Xf
52. 0%/55. 0% ) ; [A] B, ZEM -1 19 CUHKO3 I+, Con-
RFL 4 ik 3] 51. 7%/53. 8%, 1= T A< 3 4 50. 2%/
49. 6%, CUHKO3 ¥ ¥ F 5> o 327 54 d5 Ji — 4~ I 5
T =05 U A S NN . I NN s - < [ R
PRAKA [ JF A T 5 4E X FR AR A ] BE A5 F
F YRR 5 ConRFL 3 — 85 X S R iF 2% ), Al
it X R g 7 T 08 DX A4 3 %5 BH J2. 1) CUHK 03

HA—EE M M2 T, GPKT 7R B Bt
e (RIS A AZ 0 [ e 22 g S S 32 TR BILOC R 7R TR 2
OB A TEAS B B[] 2 ) , 3% T RETE — e L fR
R HER A i /N FRABE Q5 %) & 11400 o GPKT BT AN o
TAE B2 2] B B AR AR 8 R I ) s e 1k L mT 9
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Table 2 Performance comparison with recent methods under Order—2

CUHK-

DukeMTMC ~ MSMT17  Markei-1501 CUHK03  BUBCFY RIWECEH
itk % SYSU

mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl mAP Rl
PRD ICML23 36 82 06 1.8 89 223 346 361 354 353 166 207 207 150
PRAKA ICCV23 312 487 66 191 478 698 704 73.0 549 566 422 534 484 41.1
FCS CVPR24 536 700 9.5 235 487 699 762 782 37.1 384 450 560 527 45.1
ConRFL PR23 344 513 76 201 616 804 828 851 49.0 50.1 47.1 574 579 534
MEGE TPAMI23 216 355 3.0 93 250 498 699 731 347 351 308 406 443 41.1
CKP MM24 . 494 670 145 33.8 560 77.6 832 849 453 47.1 497 621 572 500
LSTKC AAAI24 499 67.6 146 340 551 767 823 838 463 481 496 620 576 49.6
C’R CVPR24 597 750 7.3 192 424 665 760 778 378 393 446 556 485 417
DKP++ TPAMI25 557 739 222 478 659 856 844 865 495 51.7 555 69.1 649 579
GPKT Ours 588 765 256 51.0 694 881 868 892 520 550 585 720 682 605

GPKT-ViT Ours 604 77.6 27.6 532 709 89.0 881 90.I 532 560 600 732 70.1 619
FE IR R LA, T R 2R A 5 e DL (-5 AL (B R ResNet=50 #9779 e

PR B A A 238 SR F— 450 1 Y e e
E
2.3 MEHHREELSETSW

55 2. 2 TR Y E A B B T BT 4 PR e H Rg
J52 W 52 BN 8 R RS AR SR, AN fig 1 W A A
A BBt s T 20 AR BE X - RE L #ok B
[H SR PR AE i s Nt 2 A L FME R . A,
ARSCAEPIFRINZIT T, TR IIGRR B g o )m |
FHAZ W B RS R A 28 X i A B 1) 4 8 L 45 3
WAE LA TR, 15 2B B E R RE AR . i e, NER
1By BESS R R B AE 2R i A B LA D, LAY mAP
(I'<i<t<T),T=5RrEB 0% 3R, A
SCRA VLN HR R . B BOFR AR A, Z0 5 ¢ A B B
285 SRR 7E 4R 2L 2 A0 A R AR e, o A,
BIEE 2. 2795 iy 22 LT3 mAP:

1 i
A = 72“1,{

2% ) K5 (learning accuracy , LA ) i 15 45 4545 ]
S I RIS B PEBE , T T S BT S 17 g ) (7)
APE)

(32)

1 T
LA = ?Zau (33)

- #4735 52 % (average forgetting, AF) fiij 5 45 1H 40
Sl N g S0 A ARV R B e 2R B YR R IR E (LA

PEHT - 1B BRI BeR 51, (BN R R i3
(LY

1 T-1
AF = ;max,gmr,,,(a” ~a;,) (34)

)5 18] 3T %% (backward transfer, BWT) fif £ Ji5 2241
IR 2 2] GG P BE RY 2 , T 3R s A AR 1R,
ERE YN/
1 T-1

BWT = ﬁizl(a” - aw-)

5 ZA% 35 2 (retention ratio, RR) ffif £ £ 1H 40 1§
1) B 2 R X FL I 5 B ol 2 BB A DR L A7) -
. ! 1 TZI‘;T x 100%
ERFERR I T mAP I E P LA 2 e 40
BYIE Y, AF  BWT FIRR S IH SRR R . DKP++f%
HRNTFLIMAEAR G — T E B, 5 GPKT R H
AHTE) R 2 INZRESBORNITAL 7=, BT A 45 5 4
kS UM SLIBAT I IE . PRI T B Bt
PEERB AR MR T 32 3, s S IR R bR A TR 4, B
BEV- PR BE il 2 W 3 /I, 45 TH 43R A 33k 6 e A
&l 4 fr7s o
Hy ¢ 3 F1 e 4 nl UL, 7 55 - 10 ¥ -2 F , GPKT
() 15 38 T2 R AR 43 3R 5. 85/5. 90 A 43 o, A
DKP++(7. 78/7. 90 A~ 43 5. 43 BIFFAK 1. 93 F12. 00

(35)

RR = (36)
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AR B2 24 | 43 5 BWT 43 5 b - 5.78/
-5.90 1> A 43 A, S 2R HE R RR 430028 90. 53%/
89.76% , 1. T DKP++(BWT K -7. 78/-7.90 1> Ff
I3 RR K 87. 38%/85.74%) » 5 BEUEI Y /&, AF
DI RS TE S i BAE T — 1B v fe =
R, BW'T DU L 4% 45035 B 52 B I 2 s ) 2 B ol 25 1R
-1 F GPKT 7 CUHK-SYSU | 9 mAP T5( 3 By
Bk B e i (89. 0%, e T4 2 By BeWI 58 sl 2Rt
88.7%) , I IVIZ % B T AF 5 BWT 4 48 %] {5 s A5 2%
5o HIER, GPKT 5 DKP++) 2% > 4 B8 LA 78I
F-1 F 43510 63. 18% Fl 61. 68% , 7E -2 K 43 %
9 63.24% F161. 86% , GPKT 43 5l &5 i 1. 50 F1 1. 38
ANE 4 8, U GPKT 78U it s 1) Rl B 2 o T
B UG 1 HE

itk — 2 X oy e AR RE UL S b TH U AR 508
UBGE A5 H BTk, 2 (32) L (33) F1(35) A 4%
WA e 2 B B O DL 381 B A 4 45 53 i

BWT (37)

Ao, LA TSz W 6 L (T — 1)BW'T/T 7 i
IHAS P37 F I, U -1 T~ GPKT AH XY DKP++)
I 23 25 3. 100 43 i ARSI 43 ff Ry 365 W 3 1. 50
AN o3 SRR 0. 8%2. 00=1. 60 4™ [T 43 A5 5 i
2 R B IR A 35 2. 98 AN E AR (2 TR U ALK
3.0 A 3 50 AT A R aE NI 1. 38 AN A S S R
FEI 1. 60 41~A 43 i o HIL AT UL, GPKT Y s 241 fig
PegAoke 1 TH A0 P 5 i S el 7 ) ) sk, —
HRAAAR Y, Ho [H ST PR 4w o5 2285 (FE P A I
A2 52% F154%) .

B3 45 H T PR vk B BV 24P e A, BE VI 25
BBy A2 4k, B S 55 807 GPKT 5 DKP++ 2 2
(43 #5) , GPKT D 2T 8 52 28 AR P b il 2w
DKP++ DL (0 g e M B AR IC R s o PR 7 R 7R AT
A B A, 4230 U -1 56 1.2 B BE GPKT 43K
1. 8 F10. 24N 43 4 -2 B AN B B B AR
a0 24N AP . T BRI R 5 LB B G
29242, GPKT W ZE TR I A B i s (L= (31)) AL LA
By o i e 5 = Ju RIS 5 1T DKP++4% L%
FEACIL, 765 B B B A 5 o0 A SRR DG iy )il 25
Bro ZHE B BARRECS I Gk BN L ik
55 1Y B0 22 HE R B S W R A TR A 22 S T A R
ENAEAPER . NS 3 W BOlS , GPKT 9 A, fk & T

A, =LA +

*®3 FMIIZIRF T GPKT 5 DKP++H i B2 15 2 W13
mAP(%)
Table 3 Stage-wise seen—domain mAP (%) of GPKT and

DKP++ under the two training orders

e HF¥% D, D, D, D, D, 4

IR -1(D,—D &K K Market-1501, CUHK-SYSU ., Duke-
MTMC.MSMT17.CUHKO03)

1 DKP++ 782  — — — — 182
1 GPKT 764 — — — — 764
2 DKP++ 75.0 879 — — — 815
2 GPKT 739 887 — — — 813
3 DKP++ 699 84.6 645 — — 73.0
3 GPKT 72,6 89.0 666 — — 76.1
4 DKP++ 67.8 84.6 604 313 —  61.0
4 GPKT 68.7 872 625 340 — 631
5 DKP++ 639 83.7 567 265 465 555

5 GPKT 66.5 < 862 60.1 29.8 50.2 58.6

JB B -2 (D,—D, & ¥ 7 DukeMTMC. MSMT17. Market—
1501, CUHK-SYSU,CUHK03)

1 DKP++ 672 — — — — 672
1 GPKT 670 — — — — 670
2 DKP++ 65.0 287 — — — 469
2 GPKT 63.6 302 — — — 469
3 DKP++ 62.0 265 765 — — 550
3 GPKT 62.1 282 78.1 — — 56.1
4 DKP++ 579 243 705 874 — 600
4 GPKT 619 269 706 889 — 621
5 DKP++ 557 222 659 844 495 555
5 GPKT 588 256 694 86.8 520 585

TE AT RN KRB B2, 05 1 2 AU D, FICHEE N a, ;5
RO AT B AR I G

DKP++, ZZBRT7E R G — B BGAHI 3. 1 /13, 0 A 43
Mo X ULEH GPKT 1 A 34 Bifi [y s 43 1 B R E A
B,

SRy ik — 25 5 A 3 TR & A AR R S, K] 4 45
T A IHGB ) 5 S S, = max, o ay, — ag,, BD
2 (34) TR FN Y BTG R e I ZRMUT 1) i 2

1—4 A4~ B UL 4K , GPKT DL AT (8 S0 FE R
DKP++ LU (AR A F0R , B A mAP Z 22 (A
I3ED o
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Table 4 Forgetting and retention metrics under the two

training orders

A% LA/% AF/pp BWT/ RR/%

wE o FELT T T ot A

7 -1
JiiFF-1  GPKT 5856 63.18 585 =578 90.53

DKP++ 5546 61.68 7.78 =7.78  87.38

Jiif¥-2  DKP++ 5554 61.86 7.90 -7.90 85.74
Jiij¥-2  GPKT 5852 63.24 590  -590 89.76

e T FRMLT, | BRI A, IR L R 2R
WLECE Y mAP, R TR, AR FR bR IR B A /M (F
1R 2R — /N s AF LSS THOUBAESE i B85 T - 15y
B i B AR RE S B BWT LLHFI 58 B ZRm (R PERE &
W BY B34 P fE LA #1 RR (9 507 4 9% , AF Al BWT 24 mAP
Z 2, BN T 43 5 (percentage point, pp) o

-0.2 1-0.2
. 70
g0 L 18
o 60 -
S0k
< 70
60 -0~ DKP++ 31 50 |
—8— GPKT ~O
1 1 1 1 1 40 1 1 1
1 2 3 4 5 1 2 3 4 5
WIZRR Bee YIERRT Bee
(a) Wify-1 (b) MF-2

((a) Order-1; (b) Order-2)
K3 GPKT'5 DKP++AIB B BITEREA,
Fig. 3  Stage-average performance A, of GPKT and DKP++

DKP++
Il GPKT

0
A%Q\ ‘L%\S ‘YQ\O (‘\'\ (@1\0 ‘iﬂ A%Q\, 45\3
@b‘\&\ 0\3‘8{"% 0\3‘&& ‘x@l\ O\N@S\ V’\%ﬂ\“\?&\@\ 0\3‘8&6
(a) MiF-1 (b) Nifif-2

((a) Order-1; (b) Order-2)
K4 GPKT 5 DKP++7E 45 IHAIR [ (1) S & f,
Fig. 4 Forgetting f; of GPKT and DKP++ on each old domain

PR T, GPKT 7 4 1H 455l I 14388 1
I/INT DKP++, H a5 7 25 i) 4500 26 B e K G- 1
H1 Market-1501 B9 353 i3 i H 143 N H 3 B2 9.9
ANE Y L R -2 7 DukeMTMC B30 BB 11, 54
H B 8 24N H 4 . X R W] GPKT 7E 45 [A 4
RN RN T E RO LY T =R K RV € - 8 EA 0]
R Y Rk 35 i o B 5 25 62X (37) Y 40 fifk 3

— PR FFIR 2% 5 TR A R B B 4R T IR R A R T
GPKT 1 e 2 BB 35
2.4 RINBERBEEERSHEBEESHT

Ry 3k ST A D R DL 25 R T AR
D38 1328 B UG 42 mAP/R1 45 1 5 T S 6,
FHERTHPESBIEEN ES O MM LAY
GPKT FHX} DKP++1 14 BB 25 511 25 HH o

T TR AR 7 AR DL IR [ A |, L
F 550 i B R U A TE B Bk 22 5 : CUHKO1 = 24K
PRIE AR A 5 2528 AL, CUHKO2 11 75 22 21 #1453k
XA R LA 537 8 1k, VIPeR B K/ HE %1
PR o 2 A FOG IRARfk , PRID 28 H BS54k 1
WA 5 SARMLUE 22 5 L i-LIDS R 523535
St RS S T R AR W, GRID [R5 24814
Sk S AL AR AL R d T4 B, SenseRelD NI 17 7
7. B S WA PR I SR FHAS DU 2 A AT A, A3 %
Yk WAk R AE 22 5 . 5 A [n) — g n 42
A RE AR & Z R R 2, A SO BRI %
e AR TR AR A, P ER T h 856 BB IR 4R 45 R
A GPKTAEA R B AR T3 45 22 77

M T 250 LA W -1 F GPKT 78 7/7 4
K WL 1 4 BUAS mAP R R IE G 25 , (HAS [ 2§ 14 44
£ R EIF A —2L: GRID Y mAP - FH e i, M +4. 94~
9 ., VIPeR B H 5l +4. 8 A H 4 i, &1
R1 3 25 73 91 2~ +3.6 Fl+4.0 > [ 43 45 i-LIDS
+3.9/43. 1 > H 43 5, 1M SenseRelD ¥ A +0. 3/+1. 1
AT WF-2 7, 6/7 4 A LI [R] i A5 $
%5 , GRID, VIPeR F11i-LIDS i mAP/R1 34 25 43 51 N
+5.4/+3.8, +5.2/+4. 1 Fl +4.4/+3.5 > @ 4 A,
SenseRelID M2 —0. 4/-0. 2/ 435 o PRI i) &
TS 2R TF 0 i R +3. 2/+2. 6 A1 +3.3/+2. 6 M H
I3 R

[ e 5 N =l e s N N Sl Sl
VIPeR .i-LIDS A1 GRID , {H EL 1A 25 i 55 5 HE e Bt |
R K A A4 s [, SenseRelD 7ET T -1 F 4445
ANBRIERE 25 AENUT -2 ARG R R . iR
A5 W de 3 25 2 B I 2 e % AR AR Al . T Bk i
2, 32 7 TR A 35 S R 28 038 (06 B — AR
FHARAE  H AR W & L DGR B
ROGEPELZFH R, HILZR R RN S S
B S 780 22 (] P A P X 7, S JEE D0 s D R 2%
A% 5 GPKT R A Z [a] iy PRI BR R . 7R3 — R
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F£S5 IRFE-1T 74K ISH R EHEE MR (mAP/RL, %)

Table 5 Per—dataset performance on the seven unseen domains under Order—1 (mAP/R1, %)

e CUHKO1 CUHKO02 VIPeR PRID i—LIDS GRID SenseRelD  RILIFFHy
PRD 31.6/24.3 38.3/31.8 8.8/6.9 29.3/24.5 20.6/14.1 9.0/6.7 23.4/15.6 23.0/17.7
PRAKA 56.8/49.5 61.8/55.1 37.9/32.6 52.2/48.0 44.6/38.0 32.0/28.2 48.6/39.8 47.7/41.6
FCS 62.8/53.3 66.8/57.1 40.2/35.3 58.0/49.0 46.5/40.5 36.8/31.3 53.6/42.9 52.1/44.2
ConRFL 65.7/59.9 73.2/65.6 45.3/42.6 61.6/60.0 54.3/47.3 43.1/38.8 58.6/51.9 57.4/52.3
MEGE 56.7/51.5 63.5/57.8 35.6/34.1 53.7/50.4 43.4/39.4 31.5/32.0 49.5/42.8 47.7/44.0
CKP 69.3/59.8 72.9/65.6 47.3/39.7 61.9/56.9 54.5/47.6 42.1/37.5 58.0/49.9 58.0/51.0
LSTKC 67.5/58.0 72.3/64.5 43.6/39.8 62.9/55.7 52.6/46.1 42.1/36.0 58.0/49.2 57.0/49.9
CR 60.4/51.4 62.6/55.2 37.6/32.0 51.9/47.6 45.7/37.2 32.4/28.1 50.3/41.8 48.7/41.9
DKP++ 74.6/67.2 81.5/71.3 54.7/49.8 69.8/63.8 62.6/54.4 50.4/45.6 66.3/57.4 65.7/58.5
GPKT 76.8/68.9 85.1/74.2 59.5/53.8 72.5/65.6 66.5/57.5 55.3/49.2 66.6/58.5 68.9/61.1
GPKT-ViT 77.8/69.8 87.0/75.9 62.0/55.9 73.8/66.7 68.6/59.3 58.1/51.4 67.6/59.2 70.7/62.6

F6 F-2T 7N RAEHZE LIRS ERE (mMAP/RL, %)

Table 6 Per—dataset performance on the seven unseen domains under Order-2 (mAP/R1, %)

bk CUHKO1 CUHKO02 VIPeR PRID i—LIDS GRID SenseRelD  FRIIFFHy
PRD 30.3/21.9 36.2/29.0 5.0/3.2 27.0/21.6 17.3/11.1 7.5/4.4 21.6/13.8 20.7/15.0
PRAKA 59.5/49.4 61.9/54.1 37.8/32.9 53.3/47.7 44.8/37.4 31.3/26.4 50.2/39.8 48.4/41.1
FCS 63.2/53.7 67.8/56.9 41.3/35.9 57.7/51.2 47.2/40.5 36.8/33.2 54.9/44.3 52.7/45.1
ConRFL 66.4/62.1 75.2/67.0 45.3/42.9 63.5/60.1 55.3/48.8 41.3/40.8 58.3/52.1 57.9/53.4
MEGE 52.8/48.4 59.7/54.6 32.4/30.4 50.1/48.1 40.4/37.9 29.5/27.5 45.2/40.8 44.3/41.1
CKP 68.2/57.9 72.4/64.8 44.5/39.9 62.1/56.4 53.8/45.4 41.8/35.5 57.6/50.1 57.2/50.0
LSTKC 67.1/56.9 73.8/64.4 45.5/39.0 62.0/55.5 53.2/46.4 42.9/36.0 58.7/49.0 57.6/49.6
CR 59.8/49.4 62.6/54.4 38.2/32.7 53.2/48.5 44.3/38.4 32.2/27.8 49.2/40.7 48.5/41.7
DKP++ 75.1/65.7 79.8/72.0 52.6/48.4 70.1/64.0 60.3/53.1 50.7/45.4 65.7/56.7 64.9/57.9
GPKT 77.5/67.6 82.9/74.7 57.8/52.5 73.1/66.4 64.7/56.6 56.1/49.2 65.3/56.5 68.2/60.5
GPKT-ViT 79.1/68.7 85.2/76.2 60.5/54.4 74.3/67.2 66.8/58.3 58.6/51.2 66.2/57.3 70.1/61.9

T : GPKT-ViT R ViT-B/16 B 1, A 342K FH ResNet=50 BT

FE R, AT LAULEE B VIPeR |i-LIDS Al GRID - {38 25
FXTAE K, 1 SenseRelID | AYBCE LTS o
2.5 HERE

Shy T4 G 56 45 D) RE ST 22 1R R B, AR
SCHENUF -1 R o2 p = 2L A . 2Rk
O3 R ALC 5 5 R ZEARBEEANE YA E T A AR R b R
FEAAR ANE 52 SR RV AL I A2 v i) = A ] ik sy 2 3]
TG i R PR S R 22 A HE C T Z IR LG R 7%
T Go P, G IR 75 ] 5 5 XU B 3 2
B 2 (26) X B IR A . Z LUK

ZAHEAIE R IR EAE B AT AR AR 5y
B 5 A R S5 B 52 i OC 22 B0 5 27 HO T AR AN
AN ARG i E . BT S.CL

G = ANHATT, % 8 a5 UG sm ALLk = A PR |
SN RUBE R DL K SEHE S+C+G L 8 Fh AL A, AT 7EAH
[N RS b Bl 45 5 A I 4

F 8N, =Yg s oCy HA M S vTEk . A
X A5G R 2R, S B UL 3/ DL 38 2 mAP
55. 6%/65. 4% & = F] 56. 4%/66. 3%, C & &
56. 2%/66. 0% , G 2 =1 3 56. 7%/66. 6% ; o G ()2
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®7 RABESRBEES GPKT 1833 DKP++H) 1 #E 18 55 F i & (mAP/R1, %)
Table 7 Dominant shift types of unseen domains and gains of GPKT over DKP++ (mAP/R1, %)

I I I P I

AR ERRBRE _IDKP++  —1GPKT =18 kpes GpKT 24
CUHKO1 NN S TR 74.6/672  76.8/68.9  +22/+17  75.1/65.7  77.5/67.6 < +2.4/+1.9
CUHKO02 ZARAG KIS RS 81.5/71.3  85.1/742  +3.6/+2.9  79.8/72.0  82.9/747  +3.1/+2.7
VIPeR RS PR UG T = R 54.7/49.8  59.5/53.8  +4.8/+4.0  52.6/48.4  57.8/52.5  +5.2/+4.1
PRID SIS B SRR 69.8/63.8  72.5/65.6  +2.7/+1.8  70.1/64.0  73.1/66.4  +3.0/+2.4
i-LIDS EP/FT S I A% 62.6/54.4  66.5/57.5  +3.9/+3.1  60.3/53.1  64.7/56.6  +4.4/+3.5
GRID AR S TR B0 R 50.4/45.6 55.3/49.2  +4.9/+3.6  50.7/454  56.1/49.2  +5.4/+3.8
SenseRelD 5 ek AE A 7% 66.3/57.4  66.6/58.5  +0.3/+1.1 - 65.7/56.7  65.3/56.5  -0.4/-0.2
T ZRALEE M 65.7/58.5  68.9/61.1  +32/+2.6° 64.9/57.9  68.2/60.5  +3.3/+2.6

11 : A=GPKT-DKP++, o K H 43 1 w2 B A T4 Bt A e 2 1 i 82 5, AR %A 48 5 [l — s 4R T g el i 4
LA OCIR PR GRS 2 AR L i TR T IR AR A — MR AR AR AU TR R A T HEWT

ARG T B Z AL PR G A&

x8 IF-1 EHAMGASHBEEAMES
Table 8 Component—combination ablation and comple-

mentarity analysis on Order—1

AR DL

7 57. 0% 57. 5% 1 57.3%, i 5% bR ik 2] 57. 2%,
57. 8% 1 57. 7%, X Wi 45 7h 22 H. 3 25 Fy+0. 2. +0. 3
FI+0. 40 53 5 o R W | A% X6 i 28 B8 26 E—

N EW;;EW o IR +0. 4 .+0. 6 FI+0. 84N H 4r . [AIFEHD B —

A B AT 52 B EL

FERN G R 2R (S RUR ) r:5.6 68.2 I25.4 58.0 I mAPiﬁ/ﬂﬁj\jS& 194168 1%, 55 o 38. 6%

68. 9%, 43 il 0. 5 1 0. 84 H 43 s R1 -t L AH 7]

BB LIRESES) 04 089 003 387 FEH, SCPRAE 71, 3%/61. 1% 34 He 7 B i 4 1 300 w5
BAEBRREC) 02 08T 00 830 g NF AR AL S 7T AT TUBEH AL A R A
2R R IR (G) 56.7 69.2 66.6. 59.0 55 = A TCAT AT AR 2% MR S+CTTA G L B
R RE(S+C) 57.2 700 67.3 60.0 T/ TR mAP $E— S5 HE TR 1. 4/1. 6 N 43 24 AR
BEFE+SZI IR R (S+G) 578 70.7 68.1 60.5 X S+G A CIFHETF0. 8/0. 8113 43 15 5 AR C+G i
REHE+SZAA TN IR (C+G) 577 70.6 68.0 60.4 ASJEHEFF0.9/0. 9N H 53 i, XEELFIR K], S

SEH GPKT(S+C+G) 58.6 713 68.9 61.1

M5 AR . BB B4 A P, S+C ok B 57. 2%/
67.3%, S+G ik | 57. 8%/68. 1%, C+G ik F| 57. 7%/
68. 0% S+C 56 2 Tt 3¢ J5 7Y I 2% ik 4 [B) 2R i, {1
o AU LA RO NS 5 X R s, Rt i
REMR T3 G IR & 5 S+G 5 C+G 45 R,
D58 B 3 AL ] B B DA B T i ) A e AR 5 Hh R £
0 13 D VR 119 2 [B) X 57 R 45

i — 2 DA G R 2808 0 A TR ] i 22
B3 gE . S.CLG R R A E WL mAP 3 45 73 5]
F+0. 8, +0. 6 Fl+1. 14> F 43 ol s 47 — & 5e s H
ALAESRT BRI, ) S+C . S+G 1 C+G AT mAP 4351

SR T A AT, C AT IRIE " B R B XE 57, G
ST IR 2 DI T HE A SC R EUN”, =&
P AT oAt 4% B AN [ 3A19 165 fd FH I JE A ()
b T A ERER T
2.6 EESEE JIEFHHSEELEST
hHE— 2T Al GPKT Y SEBR R 2 lAS , A8 348
i TAFEI R S50 77 S s & (floating-point
operations, FLOPs) , 3 75 AH [a] 4 A R 5 88 17 B 455
IR R G S IRIN (] . A X L7 ek Ak
TATF S EURYEIE8 SCBE A S — e
PRCR SE i s S H0E 5 FLOPs #R 5 — R 24t it
HEFRA H]7E NVIDIA A100 K AL PR (graphics pro-
cessing unit, GPU) I L 256x128 fit i A 393 S
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H T GPKT By R B e R HfE IR RS ¢ R 251 41U
FEVN SR B 3B BedTh sk HAR B bn A T AP
TUNFRNE SIS | P AR 2551 A B0 A1 I 75 Ze ki 28 5
JRIUVCEL RS o AN [R5 0k R TR 52 2% B 5 M A %
ZEIRME 9 PR,
M9 1] UL, 7E ResNet-50 T F , &% T 03
B 2R 25. 8~29. 4M . FLOPs Z) Jy 4. 18~4. 42G,
PR PR [A] 29 08 5. 2~6. 1ms, B AR AL T 6] — &
Y% . GPKT iy 2 K& FLOPs 1 HE 33 1 8] 43 551 Ky
26.9M . 4.24G F1 5. 5ms, fik T ConRFL [ 28. 2M,
4.34G F1'5. 8ms ., C*R #Y 27. 5M . 4. 29G F1 5. 6ms, 4
K. DKP++ 1) 27.8M . 4.31G #1 5. 7Tms; 5 CKP A9
26.6M.4.22G f1 5. 4ms 7423k . X BEHH GPKT
B R AR PR OC R 7RIS FE R ARG L,
IEAR BN AE R HE PR T4 . GPKT-VIT 2K H ViT-
B/16 Ji A AU 5 15 fa B S 3, {H S iR Y R AR
BB AT A ok iE— 2P MR T . BRI, GPKT £
1 PR S HE AR RIS 1 A 1)~ F- 1 -
R FAEAENERE FESHEEER L

Table 9 Comparison of model complexity and inference

efficiency of different methods

ik RS o poeee
PRD ResNet-50 25.8 4.18 5.2
PRAKA ResNet-50 27.1 4.25 5.5
FCS ResNet-50 26.4 4.21 53
MEGE ResNet-50 28.6 4.36 5.8
ConRFL ResNet-50 28.2 4.34 5.8
CKP ResNet-50 26.6 4.22 5.4
LSTKC ResNet-50 29.4 4.42 6.1
DKP++ ResNet-50 27.8 4.31 5.7
CR ResNet-50 27.5 4.29 5.6
GPKT ResNet—50 26.9 4.24 5.5
GPKT-ViT ViT-B/16 86.6 11.34 13.2

Bk HE B A B A1, GPKT B3 388 F 4 48 Hh 78 1 2k
B B BROR e 5% A IR B S 0C R 2K . AR AR SC
BRI E , GPKT R JH ResNet-50 8 1, i i BRAF 4 5
d = 2048; TN/ ML EALE B = 645K P = 161
B4y, 7 s A B e PR B K = 3, B R B B M =
120 B R 26 BTk 1y sl 38 1) B 47 I 2 31 S AR )

B, 5E G top-M K52 i, A 124 5 5 T R0 8 ARG o
IRHFCRZE . K B MR R LR THE A
A JFE AL FEAOC R A PR A S B IR AR
() R A S B N F 5 45 2PdC, + 2MPd + 2BMd +
2B’M + 2B*dGeit , Hoh ¢ oM K = 3AF R A G0y
R 2R 0 D s 8 182 Ty T, B s B DR A
2048 4 YI{H 2048 4 Jy 22 FMIFEA LR8B40
SR AT 2048 A 42 JR ¥ 5 42 R T 25 5 32 fAiVF A
(32-bit floating point, FP32) 4% £ T B4~ B £t 5
FH A BAAS SRR A 1 A X5 24 15 16. 00 KB 4448 SCHL
A 0B B AE DSR4 53, Market-1501, CUHK-
SYSU. DukeMTMC , MSMT17 HI CUHKO3 43 %I £, &
751.5532.702.1041 #1767 NN 4y o PRI 25
MUY T 25 B B v S AR DG BRI 382 5 52 Bl 2t i)
GIF3 10, BT IR B 0 B SOk By 1 I B AC A7
di BT 1L

2 10 YL T 43 00 40 L0 45 B B 1 M w25
I R AN SR G B 55 1 B B e b g2, AR e
A TR RUAR DG RT3 5 A A 2 BBk, B a5 B mT
R DT BRI . T K 3 5 M E R
12,565 5 By BE BNl B2 44 s dsk, A /Nt i 45 2
2R 34D S8k, S5 A o TR BRAIOC R AR IR AR 2L
TUADFHE 12 AN -1 (4 BRI T4 DSR2 B B 1Y
0. 070 GFLOPs/iteration 34 il £ &% 5 B Bz #7 0. 501
GFLOPs/iteration , I -2 X} i ML 0. 067 34 1% 0. 501
GFLOPs/iteration, GPKT 7£ ResNet-50 T HL5k {4 Aif
33 5l 4. 24 GFLOPs, #t /Ny 64 B Bt 3= 1
Hi 3485 271. 36 GFLOPs ; 45 5 B B J5 250 +H G fh
Jit5 5 0. 185% , 2 B VI ZRA 5 1332 2] K Fl M
T 7 S N o TR VAL S e L i

g pE— 2 Ak 52 BRI R OT R, AR SCAE Bk
NVIDIA A100 GPU L 12 5% GPKT 7£ B A Il 2507 T
- B B 1Y 52 B wall-clock Yl 25 5[] , 25 5 R 9] T~ 36
10, F BEAS SCR A9 A SF i I 25 %) 43 (Pu 45
2023) , Market-1501, CUHK-SYSU. DukeMTMC.
MSMT17 Al CUHKO3 A9 Il 25 1A% %05 5 4 12 936,
15 088,16 522,30 248 F17 365, A 1t %% W Bt wall-
clock I ] 7= 2252 1 {ip WA AR 52 ey, AN 1 52
By BOECRIBE T o 5 an, -1 55 4 B Be i MSMT 17
A7 30 248 IR YN ZRE&, I ZRAERT 19. 8 min, i 5 5
W B2 CUHKO3 X405 7 365 5K I 25 B4, YNl 2 FE It
4.9 min; LR, 55 1B B 2% 80 1> epoch , HE 43 B Bk
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F10 GPKT &Il 2R ERE ISR T84
Table 10 Training overhead of GPKT at each lifelong stage

Bt YR, YIGRE B 3 56 3 R &G XTI /% YIZRMT[E]/min
MtFE-1

1 Market-1501 12 936 0 0.000 0.000 113
2 CUHK-SYSU 15 088 1 0.070 0.026 9.9
3 DukeMTMC 16 522 2 0.433 0.159 10.8
4 MSMT17 30 248 3 0.479 0.176 19.8
5 CUHKO3 7365 4 0.501 0.185 4.9
T BTt 56.7
I -2

1 DukeMTMC 16 522 0 0.000 0.000 14.4
2 MSMT17 30248 1 0.067 0.025 19.8
3 Market-1501 12 936 2 0.135 0.050 8.5
4 CUHK-SYSU 15 088 3 0.184 0.068 9.9
5 CUHKO3 7365 4 0.501 0.185 4.9
HH B AT 57.5

T IR BB He AP BRI 2300 73 (Pu 55, 2023 ) 75 21 A S TN 2R K180 26 1 9T B 25 801> epoch, LA Bl 25 60 1
epoch; BT Ry B U AR L RYAH DG BT 55 5 (GFLOPs/iteration ) , AFXF i 1] 2 5 Bt 32 F A1) 13304 (271. 36

GFLOPs) [ 43 [t o

Wk 601 epoch , K WALHE 1 B BLATFERT AR LK
I -1 5 W1 -2 B9 B B I ZRit 1] 73 531 4 56. 7
min F157. 5 min, YW ESE BT BT BL oy T i f b, M
MY ZRMT ) S A R A

F11 GPKTEBEMIIZIRF THREIZIZEK
Table 11 Prototype memory growth of GPKT under the

two training orders

B J[lﬁ)?—l 2 IRF-1i8 J[lﬁJ%—z g IFE-2i8
anE v HEH% fz/MB
1 751 11.75 702 10.99
2 6283 98.23 1743 27.27
3 6985 109.21 2494 39.03
4 8026 125.50 8026 125.50
5 8793 137.50 8793 137.50

JERCAZAT Ak o5 PR S35 D 2 B 0 B A Ak
WKWK R o 1 T D5 s B O AU ORAT [
Y BE R 7 25 S REASCRFGEIT , B0 P s 0T
TRAT I¥i] 7 2 P2 ) 2 JR FR A, DR A7 A ML 2 22 oy
3101 B B . PRI Y v AL B 22 e

FR A B TRV ZRF 90 b 47 & ) Anf 7 5532
YNk B4y B CUHK-SYSU 23 SIA5: T -1 f9 552
W Be R -2 126 4 B B s 55 5 B Bemi Ay 24 21t
8793 Il 2k B 1, S L SR AL IE 2 b 359 137,50
MB. Ji iR & i s NG . 456K 09—
11 7] UL, GPKT [ 1 B AS 32 28 38 R Sk A7 [ 7 46 i
TR LA I T 55 AR SR D7 s By B e e 1 K
(RS 26 SRR, 4 B BEAS I 2 SR A 212 R
AT BB AR CHRAE , DRI R 20 A1 S TR 4
2.7 BEHHBEST

Sk 53 B K R S RO A AR BB T SE ), AR SCAE
JEF -1 b % GPKT #E 47 5 R 2R S50k o0 b7, OF LA
C W3 5 R W3 F A mAP AT R1. 43 #THY
S B FE Dy BB U BRI K A I B B g i Y
M K REBRE « WS T EE ¢, L 2R 3
AR A 3 BER AL A S H, A48 e R
INFLHE o T 2R, SO B s 2. 1.5
JUT 3 56 UE £ DTSR AT AT 00 AR P S 56 2 R o
FEPIRE s AT SRS v R A 45 SR 4 Bl E T Y
FE R E AT AUE TR S8 ) T R PERe s
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b, AS HEONBLE R, WA S ATl I ik
B WELEN A AT RO A5 A, BRIABC B
T T 2 W8S R UL BP9 mAP (9 55 g 5, T R
WERRFIFARSZES . AKX —HEES
fif e A M AR B AL B s SR 2 - 45 SN
R AL 5 5 > (R HL 8] B8 AOR, BR D\ TC & 6 30 A 4
BUE A mAP AR AL R ZHE 1N E 2 LA, R b i 45
SR U B T 25 58 A% N AE AR 30T G 1 e PR RE X I
F12—3% 16 & 5 1R T2 4 45 B e &R LAY
Fafgttk , MR OGRS

M 2R 12 0] L, K 252 m st 8 a6 4 5
SN 7S 2 R S AH YIRS AR AN R AR . K =
3 E DL s/ DL sk mAP 4351 3k 5] 58. 6%/68. 9% ; B
LI R1FEK = 4 WA E] 71, 6%, 1 A WLk R1EK =
2074 61. 2%, ¥ 5 mAP R AL . KARSEHE K
F5HF, 2 W mAP R 57. 5% AR WL R1 T B
% 60. 0%, 1H & W3k mAP A5 A 68. 3%, Ui HH AS [] 46
FARBRXT 5540 Gy s B R B AR 25 . BRA
fH K = 3t 3 uE AR PR o s NI S5 SR F | I HUH
AR, TR X IH], FLAHSBIUE (K = 2.4) T DT
BRI AR ST 1A E 385

F12 AEHEGUHIEEH K THERMES (%)
Table 12 Sensitivity analysis under different numbers of

selected historical domains K (%)

CHECE  CWECF  RIECE R R
¥ mAP ¥ R1 ) mAP ¥ R1

1 56.9 70.4 67.9 60.6

2 58.1 70.7 68.7 61.2

3 58.6 713 68.9 61.1

4 58.3 71.6 68.0 60.7

5 575 70.8 68.3 60.0

R13 FESHEFEREGEFEEM THSEES (%)
Table 13  Sensitivity analysis under different numbers of

selected identity prototypes M (%)

CWECE  CWEF RS R
¥ymAP ¥ RI B mAP BRI
4 57.8 71.0 68.2 60.1
8 58.2 715 68.7 60.4
12 58.6 713 68.9 61.1
16 584 70.9 68.3 61.3
20 57.9 70.2 68.5 60.8

AR I E AL HM = 120 RS

R4 ARXRZBEE THHEHBRESH (%)
Table 14 Sensitivity analysis under different relation dis-

tillation temperatures 7 (%)

F 13 R B Oy IR AR MG AARHE Y 5T R
AL A R 5 B AN R N o M= 12 B R
mAP 15 58. 6% F168. 9% ; B ULk R1 £ M = 8}
B, H71.5%, & WL R W #E M = 16 B ik F)
61.3% 4 M 3G AR F) 20 B, © 0L 3E R1 B B H1 7% =
70. 2%, fH K UL mAP 4 68. 5%, & T M = 16 i} )
68. 3%, < W] 4 e RIASHG Jn - AN 2 1 B A $8 A4 ]
—BEEERAL . BRIME M = 12 1 TE A P 5 5 A
M 25 T, M AE 8~ 16 Y [H] P4 DU I 48 bk 19 % 50 34

CE SR KRBT R IR

¥ mAP ¥IRI1 ) mAP ¥IRI1
0.03 57.2 69.8 68.5 60.7
0.05 58.0 70.6 68.8 60.1
0.07 58.5 71.6 68.1 60.9
0.10 58.6 71.3 68.9 61.1
0.15 57.7 70.9 67.6 60.5

F15 FEZEBHRENEN THHRED (%)
Table 15 Sensitivity analysis under different distillation
loss weights A (%)

T W RIS R IR

) mAP ¥JR1 Y] mAP ¥ R1
0.3 575 70.0 68.4 61.0
0.5 58.4 70.9 68.0 60.5
0.7 58.6 71.3 68.9 61.1
1.0 58.2 71.7 68.6 60.2
1.5 57.6 70.5 67.4 59.8

FIAB T RAFRIBIRE - U2 R, B
AN 7 S R AR — R Ay il S AR B, HLR i e AR B
EC W R1:7 = 0. 03K 69. 8%, 1M 7 = 0. 07 I}
FFET1.6%. HHLZ T KWL mAP 7 = 0. 05 B
B A # 68. 8%, £l z = 0. 07 5 1fij [7] 7% % 68. 1%; 7 =
0. 10 B I mAP 73 51|35 £ 58. 6% F1 68. 9%, K Uik
R1M61. 1%, F I,z XFHE T B 00 4 10 5 5 3 R HE
J¥ B i AR R i R TSR R 2D BRIME 2 = 0. 10
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P 36 E A M ISR |, AR A L 0% PO 514 B 34 4b
FHARAKF-

P15 KB ZRIBRRANTE A R T B B R
EPE-TT A . A= 1.0 & LB RL K 3
71. 7%, & F BB E AR WL R1 AN 60.2%:;
A= 0. 30 R ILIER R1ABA 61. 0%, 11 E WL, mAP Fl
R1M 5 FFEZ 57. 5% F170. 0%, A = 0. 5B & W
mAP 23k # 58. 4%, {H K WL mAP UK 68. 0%, iX
U s e i Y KRR R O AN S (1 2 DL Bl 5 R L
B .mAP 5 R1[F 5245 o BROIAME A = 0. 7 S k4
PSSR Je i a8 s 5 IR 5 SR R | 1 U 7E PR I
mAP [ AbFEPERE ], PRSI R 1 PR R
K-S

F16 ARERXKINERE <, THSRBRES (%)
Table 16 Sensitivity analysis under different risk—gating
temperatures z, (%)

T BB ORI ORI
B mAP. - ¥ RI HmAP  HR1

0.05 58.0 71.5 67.8 59.9
0.10 57.6 70.8 68.7 60.3
0.20 58.6 71.3 68.9 61.1
0.30 58.4 70.4 68.2 61.3
0.50 57.3 71.0 67.9 60.6

1o 4y T XU IR o A BUR R 25 L
DU S b L B B R A Ak . 7, = 0. 05 B 2 Lk
R1EH| 71. 5%, (HAR WK R1 F% 2 59. 9%;7, = 0. 30
IR UL B R1 3K 3] 61. 3%, [5 i 2 W 88 R1 4 K
70. 4% 7, = 0. 10 Xf A W38 mAP # & 4f (68. 7%) ,
BE W mAP LN 57. 6%, H 56 iE 5 D IS0 72 Y
BRIA 7, = 0. 20 B IR mAP 353 58. 6% F1 68. 9%, IF
5 7 2 3 A R1ARRETE 71. 3% Al 61. 1% AY 2 i 7K
R v & L N A WE G Y R U AN R U N i 3 g
SriRbR NI

AR LR R M L AE LSS RN, To Ik S MU
SR Z N EAER . Rt , A SCiE— 2 7R3 -1
b = HAT LG G 4 A K5 ML
PRE e g S SRR, 5 A L[] e 56 R Y
BLRERIGR T, 7 5 M L[] e IR 40 i 5 S ik
BRI VEHL . P S AL LA E DWLIEOF- 25 mA P AR DL 3857
BImAP J7R 4k 1, DLk G e RO B b S S

R1F6HR ; =20 440 5 R 1 5x5 W%, I &4
Pl B 7 s AT 5 IR JE B4 591 (a)—(c)HE
WL BF 2 mAP, (d) — () 24 2K WL BEF- 35 mAP; (a)
(d) . (b) Ce) FT(e) ()43 % N7y s 4 e PR K 5
S0 AR PR E M OC R BRI E « 5 78RR AL
ALK ISR 7, 5 B R A PR M AR G
BATTHAE BE R X W S A N I mAP (%) , 2168
T HER /N BRIANTC B |, 21 66 1 f 2 R n i A% N B e
PERECE o Y 57— S A S BB, A AT B
P53 12— 16 TP mAP PR Z 45 R —2

WAL S s  REASYCOR S 1) 3 15 A2 SR

ZH 4 T IR R R i mAP B R AR 5 R
B A CBRIATC B E b 500 4 = e e Tl , WA
2.1.57) B0 (K, M) =(3,12).(z, A) = (0. 10,0. 70)
(2, M) =(0.20,12), Xf i © W 3 F ¥ mAP
58. 6% A WLISF- 4 mAP 68. 9%, 1H = 21 F fi Ay
FRIEZS W ASTR] < K- A% 1 8 U0 3/ DL 3slip 313
BBl 0 o0l o8 2. 211 TN H 93 kL, -4 28 2.3/1. 94N A 41
RLT ML 8/1 6 D 3 o 45 RS TEERIA R 5
P e 2 e M e X, (8 S (B T i o3 A IE R ]
BT [R]— AR R R

HE— 2 WA SR TR 4 A, K- 9 s 32 8 ¢ 3y ik
VEAF ST 5 B 5 M P RABE A AAT - K35/ N) 348 > 4
I M BRRE AN 72 B G R AT D T K 3R A 4R 224 K
MRS AT R o z-A RS H, 2 D3l s A X Sk AR P 7
£=0.07~0.10,A =0.5~ 1. 0B i , {0 R WL 5 %
BB 434 B e b SN BRI 51 40 7 = 0. 07 ZEAR[A] A
T I AR A —HE T, B OGR4 A R 5 28 1R 0
FEAFAEIRAN S AE B o 7 -M AR U] & B L XU 41 ) 5
TR Z [ A PC R G R - A5 o LA AF M ks
T2 BE Bl 1 0 11 AN TR MO 1 iR 4k
R IEA—EL,

SRR PR S Yk 2k I W] — BRI
BIEME A AR BN BT DS AR Y SR i e A
FERE T 10 NS AL B A E AR 25 5 . X R W mAP
R1. 2 UL 5 2R 0L 306) 68 2 500 i) 1y I AS 58 42—
0 AE T R RS B P, BN B AR 2 I8 R 2
AT T A I LE A R
2.8 SHEHETHANEEESNH

Shy I B B — B 7% 3 AT gl ok B ABARYE T
WE—2 2 BN RN R B Be AN R 5 R fE s AR
Ty — 2tk , A Sk B = 20 HAT 1R 3 1 Y 3 Sl dul i
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Fig.5 Heatmaps of hyperparameter coupling sensitivity

Fo 5 5t EAT RRAE 23 AT L G A VIR -1 TP Y Market-
1501—CUHK-SYSU Fl DukeMTMC—MSMT17, L4 A&
YNGR -2 1 (1 MSMT17—Market-1501, iR 5t
W A FEEE A G A RS E S B B A KA
(G I R , BE 8 A5 Ay 4 THT Ml s IS A8 7 34 2 o
213 AR OGS 3 S R A DRASFRE RN 35 s )3t
AEST o BEXT 4RI AL Ty, A S0 33 LB MEGE |
LSTKC .DKP++#1 GPKT FT$2 U 1 B3 RFAF

W 6 frs B AR = A7 s iy A sy . Hrr,
A7 5 %t R Market-1501—CUHK-SYSU | DukeM-
TMC—MSMT17 F1 MSMT17—Market-1501 = 2 % &
SRR 55, PO SRR 1 MEGE , LSTKC , DKP++
ANGPKT PUR Ty i o 1] o 4 Ao €8 % O — 4> B 433
WA R (VR () FRic R B — 4 D, i By
ZLE FR (BRI PRIC R R MBIl D, i B 035 4
T 5B AT BRI A3, T SIS S5 1) B 3 348 43531 LA
R =fiErricesl . B 6k FHAHFAEAS 10 2
B FF RS (-SNE BRI BEAT —4Efe7s , 1

T HW B R I EETE SR N B 2R W] 43
PELL K AHSRGUSIE 5 FEBE - RUAH X 22 5%

BB — e BE oA e T FI W AT e BAY
— 28 FWME AR SR B 45 42 B FR 2L (silhouette coef-
ficient, SC) P2 [H] /28N 0 5 1L (separation ratio,
Sep) Al K ¥ 2 5 (maximum mean discrepancy,

MMD) =~ bdgbr. —Ifahntd 5L T RE4EnT 2 1.2
b e IR TR . b, SCOR AR ERE B 3R
B, 25 g i AR BT B 5 A B 0y A AR G B
B, LA R 8 7 B 45 MR V7 BT 5 Sep 18 S 4% B
e Bl se G S oD IR 545 B
BN IR E 2 e, HAE MK R Ja iR
1343 1 38 43 s MMD 2R JH 488 ] 2 pR L (radial basis
function, RBF ) & fif & §if — 4038, D, _, 5 M A4k D,
[R50 25 5, A% B Fh X 7 SRR A A 7 79 8 5 1) v
BB K, T LAV MMD? BB R R, HAAR
NIRRT ES . R e e TRIG LA
—RJ“SC 1T /Sep T/ MMD | "4 45 B, — 4kt
SNE BSZAUH Tl Ak

G5 A SRR ZE R A T IR E =AM
S 5 9 i MEGE . LSTKC %] DKP++ . GPKT 1% 45
R ) A B A (AN ) 55 vl ) e 3 s B O AN AH
il . MEGE 1) B {03 R AiE 5 0455 Sk 4385, Je 8 7 [
R RNATU AR 5 R AR 5 I Wk s LSTKC 7228 N Bk
25 10] 43 B8 AT PPl , (H AR [ 451 dsk B 13415 4746 [X sk
PEIRAE s DKP++3E— 250 BB 25 1) B 3 8 B 34
AT A1 J 38 s S, AN ik i I A AR 4TI 2 Tl AT B — 2
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YA FE T H I 5 A B R R M 5 R X 5 Y
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Fig. 6 Multi-scene feature distributions and quantitative analysis

M Z T, GPKT 78 = AN iE S i B 5t h 3
FEI T B2 1) B 0 5 AL R 55 1% 45U o0 B, {H L
PEFAIE X EAT I 1 19 3 S i M o 7E Market-1501
—CUHK-SYSU F1 MSMT17—Market-1501 #1 , GPKT
A6 DKP++ 1Y 2 8] 43 125 P #5558 Y 5 1711 7F DukeM-
TMC—MSMT17 H, B35 1 SC 1 Sep 22 BEAHXT /)N,
{H GPKT (3 /5] MMD F [ 57 B &

K6t RS Lk Rz MG, 1
Market-1501—>CUHK-SYSU, DukeMTMC—MSMT17
HIMSMT17—Market-1501 = 20 ¥ e 5 . 3 5 vl
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