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Frequency-aware discriminative feature learning for cross-
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Abstract: To address the lack of joint supervision of frequency-band modulation weights based on cross-modal consis-
tency and identity separability in existing frequency-domain methods for visible-infrared person re-identification (VI-
RelD), this paper proposes a frequency-aware discriminative feature learning method for cross-modality person re-
identification. First, a Phase-Guided Spectral Modulation (PGSM) module is designed to construct a shared reference am-
plitude from visible and infrared amplitude statistics. It adaptively adjusts amplitude responses under the guidance of
phase structure and aggregates low-frequency structural information with high-frequency details, reducing inter-modality
amplitude discrepancies while preserving identity-related structure and details. Second, an Adaptive Frequency-Band
Characteristic Modeling (AFCM) module is developed to jointly exploit amplitude and phase descriptors to estimate the
relative weights of modality-specific, modality-shared, and identity-discriminative mappings within each frequency
band. Spectral responses are then adjusted according to the resulting weight distributions, enabling differentiated model-

ing across frequency bands. Finally, a Frequency-Band Characteristic-Guided Loss (FBGL) is introduced to construct
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soft characteristic-weight targets based on the cross-modal consistency and identity separability of each frequency band.

These targets supervise characteristic-weight estimation, guiding the network to learn weight distributions for cross-

modality identity matching. Comparisons with mainstream methods on three public datasets demonstrate that the pro-
posed method achieves a R-1 accuracy of 78.39% and a mAP of 74.36% under the all-search setting on SYSU-MMO1,

validating its effectiveness.

Key words: person re-identification, cross-modality, frequency-aware learning, frequency-domain modeling
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43 A% B 64.24%/65.92% 1 57.31%/63.17%, HU1S
22 2 B g g B A 19 30 W] 5% = R-1 % Infrared-to-Vis-
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65.92%. ASCITIEAEPRAN KL 2 J7 A) B B A UL AC
HER I iR T, ARBLT T3S 1 2 > T3 ik
TEAR G IR ES RIS DT h A et
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24.1 FRARSE ek L

NI IE BT B S AL A M, A SCAE SYSU-
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RUFAE H, Ak & FER h SR e . AR
FRITEY 47 ) ) e S PRI AFDGT A L, SIZEIAN [ e S i 937 )
HIGNHE . WA AN, R-1 8 mAP i
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FDNM 7] TIFS25 62.36  64.69 54.43  60.53 243 BRSHOH RS IL
WFLNet!" TCE26 61.82 63.88 51.93  58.22
MFENet™  TCSVT26  63.73 67.76 56.91 62.94 801 g :}I\p
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R 88 5 b SRR AN [RIAUHT B R PE A EL Al T S5 A0 1
Hl. ¥MKF—DWIME6MTE, R-155 FEE
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SU, AERINES iR, M=TAEL N0,
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FEFEMITERE IR T, R AR B B — Ut A0 & 43 ]
53 VR ARG 3 1 CRE MR A R H AR BE 5 &5 5 AFCM
IRF R E 2 5]

22, =0.10,4, =010, A =0.1054 =0.15
PIFh R E R, 53 B3 R-1 A mAP 43
i 200.15% A10.12%. X6 9 4[] 52 B 78 76 A1 )
10 A 2R e B A 45 SR g AT XU BT % 1A 56, R-
135 Z 16 N 0.147%, 95% B A= X 8] N[-0.015,
0.309], p=0.0703; mAP V¥ Z{f N 0.117%, 95%
B 5 XA5[0.053, 0.181], p=0.0026. i%&iit ik
li] 72 R AR A 21 P L R A R I R

6 AT EWNEZBCEERENHT TAIMRELLE
Ji i 7 R-1 mAP
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1 78.24 74.24
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AArez, R wWER6 PR, (0.10,0.15,0.10)7F =
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B DMHAMTFHERLX, RIFHZEMEN
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A IE B NS S IS BB E AR AR i
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AAINANPGSM 69.48 65.16
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[REEENCOLEREIDATTPN 71.13 67.25
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H12.51%;  50ME B2 - A A 50 1m) 52 H. 43 730 42 51 0.98% Fl
1.96%, A AL - M8 B2 B2 n) 52 B 43 ) 32 =1 0.72% Al
1.53%. XL [71) A2 T ASE IS 55 i 7 55 A 37 485 460 7 4 i 5
BB AN, N E SRR E R E A TR B A 1E
Bo SEIGZE B0 UECE AT RE I AR R B A A2 L
(A Rk
2.4.6 FBGL A3 Y B JUH akaf bk

%9 SYSU-MMO1 _t FBGL A ERAE IR Eh

WHE All-Search
BARER SEELER SHHak

B #11 #1 o M
x x x 74.82 7131

N N x 76.67 72.93

x x N 77.04 73.25

x N N 77.78 73.69

x N 77.60 73.42

N J 78.39 74.36

N3 HT FBGL H 25 W B I 1 e Dimk, AN SCAE
SYSU-MMO1 $#E4E All-search A FEAK R IEE T
BEAT W B I A R, A5 RAINK 9 PR . UK

HE R T R 28 25 K . EE A it e PN 2Rl ik v
T T A B M R K T SRS R, AR R T
W e B ) R/ 5, R EBRRIMES T —1b
TR 3. R HE LS S E, Tl
BCE I I Softmax LA H— 1k, % I BF I 34 R 4 A
TS A E RS . ASCE BRI RS HE
Feast, b & B IEA FH G RETTEk. G
AN A A WS EB, R-1 1 mAP 43 7 O 74.82% Fil
71.31%; [FIBS RS R € S AL E IR B LS,
PR THE BR e T & 76.67% F172.93%, K EEIZS IR
B RAIE R A 2 I PR 51 T . R
5t ) 5 s B IR, P IR bRk E 77.04% A
73.25%. 1% M B TE ok B R0 045 55 A 51N R
v [B) B R[] B A PSS PR B, AR 2% 5] 3
JBiR [B] 73 B S A — B . =R I B UL [R5
i, R-1F1mAP % F 78.39% M1 74.36%. 1EH 4P
TR B 26T T, BB R e I B I, IR AR
I3 T B 0.61% F10.67%;  #% B #5248 3 52 1l B 10 43
AR P 0.79% H10.94%;  #2B% B 473 4 3] et B T 43 )
B 1.72% M1 1.43%. B E SR L I B T
SNBSS ZE S M — A S E, &
B A B TUE— B 5 N EE R . BRER
KW, SWBDAEBEASTFYAS EMMEREH
Wk, BCA MBS T AT R E I e
247 TR BE AR EERE G XA R i
it — D RAE FBGL AT B 42 00 2 20 R 14
F, &CHE SYSU-MMO1 %4 45 All-search B kE A<
R E T RSN I B B2
FBGL —fi& &, ZRWE10FR. SALRRERL
gER. SEREIIGRR SRR B E — 5. B4R
B LR 225 Liu 2 B3R 75 b 0 = n ik,
TE&AHs o DA R B 5 S O A BOEFE A, L
BT By L R R AR, i I AT BE HE 20 TR
PR [F) 5 OB AL S b 23 B8, = Jndla)
R 5 B I R AL EL 43 ) B 0.3 AT 1.0, B4R B2
HHLAE 77.01% Y R-1 A1 73.14% K mAP, 44t
Ay W B 4 B 1 2.19% A11.83%; K H FBGL )5 ,
PR TG bRk 31 78.39% A1 74.36%, % EL%EHE B 4R
HE— B H T 1.38% 1 1.22%. 7 b M B 7 =38 0
P RO IO R B A HAE R T A
IR 7 B, FBGL JUIKE 545 45 22 55 A1 B 43 v] 4314
o = RRR L R OBLE H bR, @ R
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AFCM [RIASLEE TR0 1 15 48 W Sk o 0085 e 82 F) 5 K
AR A P L T G A EBEINAL )Py vh QU]
SRR BE 6 8 L ARAE AT PR R B WU AL . S46
LR, fEPTHLBCRE TS, KSR RG] S
PEALE 7 O RENS SRAT 4 A R IR fE -

PIEH 5 ANMBCA ¢, 1E Layer2 5 Layer3 47
PRI B 1 i R 8 3R 15 B AP R R PERE . AR ST
# PGSM & T Layer2 55 Layer3 J5 »

F11 PGSMARMRAESHEX LR

SYSU-MMO1

Method
Fz10 TESHEE RINERES A BELLE R-1 R-10  R-20  mAP
T R-1 mAP PGSM after Layer 1 70.11 94.82 97.58 66.04
oM 74.82 71.31 PGSM after Layer 2 71.19 95.17 97.85 67.26
HARIE LR 77.01 73.14 PGSM after Layer 3 7130 95.33 97.90  67.68
Jl37. Sigmoid 77.68 73.51 PGSM after Layer 4 69.82 94.69 97.43 65.71
J3—4t, Sigmoid 78.02 74.06 PGSM after Layer 1+2  71.74  95.46 98.00  67.99
AT 78.39 74.36 PGSM after Layer 2+3 72.31 96.32 98.50  68.58

k=20 A W R A 3 — b 5 S, R
SCHEE AT Sigmoid V3 — 4k Sigmoid £ Softmax —
TR, RWFE 10 Fron. JST Sigmoid X #4332
I3 AE R 1A E s I3 — 1k Sigmoid ¥ %43 S i
B DAL A Softmax K HHE 73 5243/ AT A VA —
tho B AHARFEMLEE . S S s B Rl
SR E — 8, IR A S BCE S % XA E Y
W 7. Hr, H57 Sigmoid K ¥ It x
Xk, LA 7)) MERAR H AR AT IR .
FiZ 7 R T E A o RS B, A
1 2% bl B e e AR L S A T 2 M B T R I R AR A
Ho 1E SYSU-MMO1 4 4E All-search B A¥ A% % B
T, =R 7 H R-1/mAP 43 5N 77.68%/73.51%-
78.02%/74.06% H178.39%/74.36%. Softmax %5 J 37
Sigmoid 43 7 #2 % 0.71% 1 0.85%, #¢ )9 — 1k Sig-
moid 73 1 #2 55 0.37% 1 0.30%. 7£ i b % 89 05 %=
W, SR — AR 2H A WS e S AR TR AR
RIERE, AT Softmax JTIERI R .

2.4.8 PGSM# A% B 5422t b 28

NEGUE PGSM iR N B 5 AR A 2, AL
AR 3 & 51 2 Bk, 7 AL Layerl ~Layer4 Ji5
F AL Bk N, LK Layerl 5 Layer2. Layer2 5
Layer3. Layer3 5 Layerd J5 [ AUAL B RN, 45540
KUNFR. ERMEBRARLEY, PGSME T
Layer3 Ji5 BUf3 5 /= 9 R-1 F1 mAP, 43 514 71.30%
H167.68%. fF Layer2 5 Layer3 J& 43 %l it A PGSM
i), DU IAE bR X BUAS BT E G B P i B, R-1
A mAP & 3 72.31% A1 68.58%. 45 HFW, PGSM

PGSM after Layer 3+4 71.43 95.22 97.79 67.80

2.4.9 AFCM#AAL B 30 23

12 AFCM R[EER NI E X L5 R
SYSU-MMO1

Method

R-1 R-10 R-20 mAP

AFCM after Layer 1 75.96 97.04 98.78 72.21
AFCM after Layer 2 77.58 97.29 99.02 73.33
AFCM after Layer 3 78.39 97.41 99.23 74.36

AFCM after Layer 4 77.05 97.14 98.96 73.02

N3 BT AFCM i N\ A7 B %o A5 7 1 B 1) B2
A SCKG 3 5 B F ResNet-50 [ Layerl~Layer4 2 J&
AT, SRR 2R, X AFCM {7 F
Layer3 2 Ja I, R-1 Al mAP 43 J it 3] 78.39% Al
74.36%, WABRMEER. BRI E, HEZEFRIEL
GO RS B oA E, 1B SCHI R 1A XA
B, ASHT AFCM AR 48 5 7 R AE A7 T A [7] ZE i 4t
TR IER R 0 AT . B W28 JE IR, RRIEE
FAAEEEMELEE, Layer3 B LB FEE M
SERAE BRI R I)VE SR IK, AR T AT i FE - A
A5 B B R =R R E M 3h Al 9 AFCM
BT Layer4 2 Ja i}, R-1F1mAP ¥4 77.05% Al
73.02%, 1 B Ik R EREAE 135 S % T g I 55 3
oy KL AR AT R, RIS AFCM 1 98 J5 R 47 AiE 6k
D JEEE ML ) — BRI, MRt . B
WA 5406 AFCM 1% B T Layer3 J5
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2.5 BERESHN

NIRRT R R B, AR SO [ J7 v
fIVF iz 5L/ (FLOPs) A ¥ & (Params), 45
RWNF 13 Prox. HREGHS — R 144x288
(BExF) HN, A SRR Z RS R
T ZRIFMAR . K FH 4 — Python A, #iR 4E ¥
KIEBCE . FHEE RS REFIE RN E s
HE, NS 5% IMAC=2FLOPs it #{. FLOPs
S WS 5 A IS — K EUR Z 5 RS A 1 A
LZE T WET AR, FEiE A FFT/IFFT Bigia &
wEAHE, PLRBN. WG, WL FBE IR o Rz H
LA . SEEG T B RSN
L 3P ORI, ST — K,

13 SYSU-MMO1 #iE&E 8 ETLLER

WoREA FLOPs/G  Params/M R-1 mAP
Base 18.23 23.52 67.96 64.06
CAJ™ 31.09 30.8 69.88 66.89
MMN[! 41.38 39.6 70.60 66.90
PICH 41.38 374 57.50 55.10
CSLE 36.12 35.8 72.50 68.00
DEEN®! 44.16 41.2 74.70 71.80
Ours 24.68 31.7 77.82 73.91

EHEBEWITEEMNSHNE NN
18.23GFLOPs Al 23.52M, 58 % J7 % 40 5~
24.68GFLOPs f131.70M. fEiZHAJN~F T, A
775 1) R-1 A1 mAP 43 79 4 77.82% H173.91%, %%
192x384 1 B 4 il B A 0.57% #10.45%. L DEEN
FHEG, A< 325 9 19 FLOPs F1 2 # & 43 5 B4 1%
44.11% A1 23.06%, R-1 F1 mAP 73 5 42 & 3.12% A1l
2.11%, PRILT Frbbicis B R U PE R S TR T B
(V4T . A2 % WFLNet, 76 [8)8 44 5 0058 15
BN, Guii- A& B m % S 10 Yo 3 -
I RE BT o Bk B Y 5 R SC U7 v 4 Sl ol 40.3s AN
48.1s.

2.6 PBENLIES AT

DA BTN ZRBE AL R S50 45 B2, AR SO0t
RKIRGI3. 4. 6 HFEBINES RO 1. 2=
ANFENFP AL SR, RS E RS H, Bk
B R RN E — 8 BRI ERA7E
SYSU-MMO1 # 4 4 All-search L FEAR W & K, ff

FT 14 SYSU-MMO1 _EAE)IZREHL I T I EE

Trik ¥ R-1 mAP
0 72.48 68.62
1 72.31 68.58
Base+PGSM
2 71.97 68.19
ps 72.25+0.26 68.46:+0.24
0 72.64 70.53
1 73.05 70.35
Base-+ AFCM
2 72.76 69.98
B 72.82+0.21 70.29+0.28
0 76.63 73.64
1 76.94 73.42
Base+AFCM-+FBGL

2 76.50 72.88
pos 76.69+0.23 73.31+0.39
0 77.92 73.90

) 1 78.39 74.36

ST

2 78.26 74.22
Pt 78.19+0.24 74.16+0.24

FHAR [ 45 10 20 0] W6 S 28 PE AT VP A, 15 10 1K
MRAPPEI 4R, 80t = AN NGRF T 2 [ 2 E
SREARbRAEZ, GRWEK 14, 58870 T
FRBEAFRUE 214 7 0.24%, P2k g w1 T EL s 1)
AR . RIRGRRLEARIR =AFENLF 7 152
VG, ERETTERIHE VNGRS,
HEFRMMERSEEELZ ISP ERLE D
Bk
2.7 AR

N AR TR (A P A B 43 I % L 5 s
—HE. BRI R, ASAE SYSU-MMO1
MR -0 AFCM Tl (1) B2 A5 R o A4S L 2 R0
S0y PRI E AT AL 5 R A b, S5 RaniE s
Fime BS (a) 4 5l & B ALIE HL 1) 100 5K RGB
K% A1 100 5K IR EE 17 AL E, BI~B5 %o~
RARE = A0 5 AN S s S (b) JR/RBENLIE
B 10 AR B 4 (1) = R AL R, B Al o AT
75 AR B o IO I RN A
RN, HR Tt ) IR R 0 48 Ah 3R 7 B B 44
Ko ZRMEMBUEIEE N[0, 1], F—S4%0. [FH
— i R =R EZ N . BES () AT,
AN TRV A A 6F = 28t A AN A M ALE L. 7E
RGB K&, Bl AL =R HE 0427, B3
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1005k BEAIRGBH A B & T LR VERLE 100K BEALIRSI K & 9T LR VEAL

HARE] 0245 0287 0234 0259 0.2e6
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B E

S IR
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aa 08 08 10 o4 06 08 1 02 a3 o4 05
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(c) R B SR E I I
5 SYSU-MMOT _F AR5 AN 2 43 A 5 P 6 19 43 SR Bk T IR F

B4y H) AL E N 0.434, BS BRI 2 ALE N
0.396, 355 B A AT H ) B s AL E s IR R 2 0
IR, 43580416, 0432 F10.410, KL
B s O REAS oy, AR A B1 5 i B A 25 L S i i
Hh ) A B3 B ff 2 B 4 I LSS, 0 BS B ff
PSR g . PRSI R B RS AT, B
RCEA B 25, AR T S W e aT WOk S5 404t
BN I L E R ES (b)) #E—D
R, R AT BB B B 4 R AR AL, il S04
15 S09 B AS K8 BUE 437 75 B3 MBS R8s, i
B AFCM fig % 45 4 %t N\ 3R A 8 8 25 Ay v = 2k
S FRIAR X B

MATAT RAE AR, (25 H s H G
A R S AR B A RS A — 1. SR
HA3E], B, [F S BRSO FE BRI M RO
FAE JZ2 T 20 ) 12 500y %o S 25 AR A 1) o 2 2 S o 2
(26) PAEGIT 5 5 4y ot B B85 5 [ B 470 5 285 v o
PR 2 RIS By HIAAS 5y, ERER, RRE
AR RAE (2R 8] 2y B A T S RS IR A A BRI
PRI . R, K& S e s AN I EE B4
P 5 56 N TR A VS Sy 2 T, B4 96 A
X B 0 7 5 Spearman #HC R4, 45 R WK S (o
FioR, BSOS R — AN By SRR A E
L F G gAs OS2 IEMK, HKXRECH

0.72; MEHILENE S IZEE R AKX, HIXRE
N=0.79. XKW, B L2 ORI 5 4 6l
[ T IRAFE i RS R e B, S o S %
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BIBLE 5 50 FI A IR OG, MR REON
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