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Abstract: To address the challenges of data scarcity, stylistic diversity, and complex textures in art image classification, a no-

vel self-supervised learning framework is proposed Frequency-Masked Contrast (F-MaCo). Built upon a dual-branch contrastive
learning paradigm, F-MaCo leverages a two-dimensional Discrete Wavelet Transform (DWT) to project images into the frequency do-
main, enabling dynamic frequency-domain masking augmentation. Additionally, a perceptual loss-driven weighting mechanism is in-
troduced to effectively capture the multi-scale features and rich textures information of art images. Experimental results demonstrate
that F-MaCo achieves state-of-the-art performance on four art image datasets—MAMe, Kaokore, Artbenchl10, and ArtDL—with Top-
1 accuracies of 73.72%, 77.38%, 58.38%, and 68.31%, respectively, validating its effectiveness and robustness in art image
representation learning.
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2.4.1  ZRPEEEM

SRS i 22 [RIPAR S5 A i — Bk, etk A 7
LRPEGEMISER i, R T B AL i R T AAE
TR 5% HARIE 2 S5 I — 42, AR
£J& Batch Normalization . 1% #R 58 oAt A £ 1 Ak
PRERE  SRRRY I B ] B A i MG R AR 7R SRR 2
() P T - sl S TTA 25 S a2 BRSNS A s

R M AE T B RS RAEME R E )
SR O H A R IR 2 B RE T i R N S
g5k 3 pron, ATLAE H, F-MaCo J7 ik 7E T A1
4 ABEEE LI BUS T B B M RE R B, 7E MAMe
B b F-MaCo BUE T 73. 72% O ERfR 2R, A LR
KEEEHEF T 0. 69% . 7F Kaokore $(#E4E |, F-Ma-
Co HERAZR N 77. 38% , FH HLIRARAE BE$R T T 1. 08%,
7t Artbench10 304 4E | F-MaCo i5% 58. 38% , #H 1t
AAE SR T T 0. 72% . 7E AntDL B 4E I, F-Ma-
Co HERN 68. 31% A HLIR LA R TE T 0. 24%

x3 ARBUREFIFEE4NBIEE LD Top-1 EHELER

Tab.3 Top-1 accuracy results of different self-supervised learning methods on four datasets

7. %
VRS B TRETR MAMe Top-1 Kaokore Top-1 Artbench10 Top-1 ArtDL Top-1
BEiT! % 300 ViT-S 71.31 73.98 51.37 66. 45
MAE!"! 300 ViT-S 55.72 63.08 45.36 65.28
CAE®) 300 ViT-S 72.73 75. 88 53.95 67.93
BYOL[*! 300 ViT-S 68.97 72.07 54.30 66. 48
SimSiam!2!) 300 ViT-S 64.07 71.39 46. 62 66. 41
MoCo-v3 1% 300 ViT-S 73.03 76.30 57. 66 68.07
DINO!%! 300 ViT-S 72.00 66. 62 53.80 66. 80
F-MaCo 300 ViT-$ 73.72 77.38 58.38 68.31

2.4.2 K iE4Bsrk

LRI S5 S E R B F-MaCo B BAL TR
EZ2 Y W i e oY ATI)) K=t S 1 4o oY
VAL T Iz ALRE  Sae e, 91 K L4852
SIS P T AT BIVEAR , Hodh K 20515k 20 5100, %
JrE TN 3 2 d , B T IR RRAE E

17 2B S TN, 136 06 A5 A0 A i M TR 7 AN AR T Ui
B SR G e E . N3 4 TR 18 K 545
RS, F-MaCo 193 B L0 B e iF 1) 7 v e
0. 34% ~3. 55% , W LTI ZR B Bt 3 B 45 1F 2%
T AT A M S IR RE T, RS O TR SO Y 2%
PRSI F 2R

x4 FAREBMBFEIFEE4NHIEE LR KNN 95 ae

Tab.4 KNN classification performance of different self-supervised learning methods on four datasets

AL %
- MAMe Kaokore Artbench10 ArtDL
»7 .

K=20 K=100 K=20 K=100 K=20 K=100 K=20 K=100
BEiT! % 60. 34 55.24 70. 03 67.30 39. 61 39.28 66. 31 65.28
MAE " 45. 45 40.28 59.95 58.45 40. 84 40. 00 66.21 66. 28
CAE! 65.52 59. 45 75.75 72.34 49.28 48.07 66. 69 66. 45
BYOL!™ 69. 52 65.38 75.61 72.21 52.84 51.41 66.72 66. 34
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MAMe Kaokore Artbench10 ArtDL
ik
K=20 K=100 K=20 K=100 K=20 K=100 K=20 K=100
SimSiam" 66. 48 60. 62 77.93 72.89 46.28 44.97 66. 21 65. 48
MoCo-v3! 0] 73.17 70.28 79. 15 78.75 54.37 54. 82 67.59 67. 69
DINO'%) 73.17 71.24 66. 49 65. 80 53.57 53.36 67.59 66.93
F-Maco 75.24 74. 00 82.70 80. 38 57.50 57.00 68. 86 68.03

ZE Enl i ) F-MaCo i 78 2o R K%
FAE2E IS5 P A R S e v i B AT HAth
A B R Ok
2.5 HBLKIE

g 6 I AR A A X F-MaCo 8% 1A B Y 57 1k
1E Kaokore B A L VEAT 1 1H Al SE 56, 4 401 ok 4 1)
3 M FHAEFE SR 43 S F H AR 43 3, IF 76 A [R] Y 55
SR E T TGRS, Wk 5 Fros, Ji
R XA BE A B R, U AR AL o S P
B SR TR, 22 BHAZ AL il 75 14 58S 75 ) 1] 7E
DT RAE T RBAER . BLAh, BARor 351 A Sk
5 SR TEMERE L /N (AT & T ANl R B A
BB O, B0k T AUt i A 2t 5 a9 bk

RS ICBRGEEBNMNELZS X EBERSXHRM
Tab.5 Comparison of the effects of frequency domain
masking on the online and target branches

AT %

TELR ST 3
55+ 35U

X

BRI 3
55+ B Y

X

Top-1

R s

pul=3

51.92
76. 30
77.38
77.00

X
\/

X

X

X

X
\/
X
v %

x < < x

R — AR R SIS AR S M AR R RE ) 5
Wi, BETT TR RS A RS AR AR r 1)
HAEIF IS HITHR Top-1 HERZRASEIE, /N[H]
BIASHEI R B XA BE AR I AN 6 BT/, 244
M, = 0BIIEKEr = 0.25fr,, = 0.50
IF, BRIPERE S WA 77. 05%F1 77. 14% , P RENG A 45
Th YRR IR R r = 0.25 FREIEKEr_,
= 0.75 B BERUER R — DT 2 77. 38%, _LiR%h
SR 10 1 m W R HE RS 5 B I PR — A B K R
J&E A7 Bh TR AR ot A P g A3 I R A2 2 B AR
T, NI ARAS R AR () FFAF RAERE ST, X — IR
WA EL S AU R T L R T BB IR R R £
FEVER [RIRS A SR A g R

6 ARESWMEIGEMNRE NN
Tab. 6 Efects of different dynamic masking rates on

model performance

Tstart Tend Top-1/%
0 0.25 717.05
0 0.50 77. 14
0.25 0.75 77.38
3 HXiE

X ZAR KGR T — Pl T/ N s 4 1
SR FR X S0 b 27 T 5 v e 3 BT R R
50 s T, D AR MR R AL~ 2] T e 10T i
oo ABIERBALGE A B 2 I MOt F AR BBt
AR R, FIH] DWT 248 22 AR B§ 2 R S 21
SRR, 38 i 3 2 A AL ) 7 )N G 7
H T 2 SRS TR X AR R B PR 1 SR
BRERULE AR B DR B -5 10 Bl 44 5tk 18] S B 2 25 A, A1 2%
PETH TR R MBI 2 kS S5 il R Rk i) R A A 12
REST ., SERERRR] T e Z R T EARE B
Wi bsial T YERE R B, Bk T AR > 5
FAEIZALRE ) 1 WFH

BN EAE T ARG A W 2 ] S it 1
S 5 AR REL B, SR T 4t s ) SR 3 8 14 )
BRAE , A DO RCT ZARBETE  SCHE ™ (R 7 S U B
T S FHEOR A, O B A R R R R B AT
55 B F B ) SR AL T Rl RS R T VA AE SR HHE B
T ETE Ll U A BT 1) IR JZ RO T
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