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R 3A 12 AT Y BCHE 4R, O 0GB A 9 50H A R A . Sketchy M B AR 4L 75471 K
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Ty — R0 R 4y U 104 A4S 2T I 2L 21 A SN A, 2 R S-TT . TU-Berlin' 54
££ 1 20 000 5K 55 R 204 489 5K P51 A%, 243 250 4~ 28501, v 220 4~ 285010 F U 45, 30 4~ 28 501
F A . QuickDraw' " £l 4 £ 42 % 330 000 5K F 5] Al 204 000 5K FI% , 245 110 4~ 2851, Horp 80 42
S TIN5, 30 A 20 F T

R AT, SEE R T 5 SR L7 VA R A VAN 48 A, B T YRS BE 2 (Mean average pre-
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3.2 XWERE

JiF A SER 4 7E 32 GB V100 GPU FA{#i Jf] PyTorch HEZR pE 47 . SE36 %6 CLIP 19 VIiT-B/16 & T
W 25 1 kg A5 4 B 2, [) ikl FH 3 T Transformer A8 R 45 1 Ry SCAR i 2%, B0 L W& A 120 Frd
TR 5 SClR 13 IAH R i S 80, b i A RS R /MR R 224}224 7R 2% > (4 /R TR B H %
BN, N tokens AL E n B N2, WA SE miZENO.3,BIEBS o ENO0.07, LM
Wi 2% 2] %R SE—06 (1 Adam fE AL 28 , 76 VIl 2 1 A2 v (8 i A% 5% 5 0 R W 0 31 SE—06 , A 52 I %
K SE—04, ULk, 525 DA 32 (AL AR BE R /NITZE T 40 P4 IK .
3.3 LWHR

N T R NIE T T R A A R T 13 AR S M R REAR R ER R Dy ik . £ 1IE T MAEAF
5 ffi F§ CNN . VIiT fl CLIPAE Ry T AR 34 S v B0 45 i Eb o b . 45 R R, MAEAF £ K
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Yo ML, 2 908 Be AR Y SR AL B AE TR PR VTR BB E B AR AT LB X i 0 5l L B AR L SR
Lo A2 JRyRRAIE , 2 R T T KRS L 8 22 JE YRR A RE ) o 1 AR G A5 e Bl 2 R 2 R
BRI 5 S5 AR AL 08 2 T 45 A EE AR A P 7 i e T B — AR AR SR s L N P A R R A A AR AR
F A B TR, S BT DA JR T AR Y B 4 SR T S A% 4 T RR AR B 55

£1 MAEAF 53 FFERERE LR

Table 1 Performance comparison between MAEAF and existing methods %
PGS
BT S 2P Sketchy S-1 Sketchy S-1I TU-Berlin QuickDraw
e mAP P@100 mAP P@200 mAP P@100 mAP P@200
@all @200 @all @all
CNN  SEM-PCYC'" CVPR'19 34.9 46.3 45.9 37.0  29.7 42,6  17.7 18.4
SAKE'" ICCV'19 54.7 69.2 49.7 59.8  47.5  59.9 — —
Sketch3 T CVPR'22 — — 57.9 64.8 50.7 67.1 — —
DDFUS™ IPM'25 73.3 83.6 — — 52.8  61.9 15.6  21.6
ViT TVT! AAAT22 64.8 79.6 53.1 61.8 48.4  66.2  14.9 29.3
PSKD'?" MM'22 68.8 78.6 56. 0 64.5 50.2  66.2 15.0 29.8
ZSE-SBIR" CVPR'23 69.8 79.7 52.5 62.4 54.2 657 14.5 21.6
MFCPKD'#! TCSVT25  84.7 87.8 73.6 78.8  66.2 72.8  22.4  28.5
CLIP  CLIP-AT! CVPR'23 — — 72.3 72.5  65.1 73.2  20.2 38.8
MARL'% WACV'24 — — 69.1 75.5  70.5  77.7  32.7 42.5
SpLIpP™ ECCV'24 80.2 86.7 76.4 77.3  73.1 78.2  34.2 44.6
DRCPL'™ TBD'24 85.9 88.5 74.0 79.4  72.3 76.6  37.0 43.4
SADLnet™ ICASSP'25 77.7 83.8 73.6 71.2  69.1 76.6  23.7  30.8
MAEAF 87.4 89.5 75.3 80.6 74.9 78.7  37.7 44.4
(R 80

E AR TR A A AT RLE R RMER,

3.4 HERKCIG

R VEA T A e 22 25 T 2% 4 AR B (MAEMD 5 [ 35 17 55 A il & 5 8 CAFF VD B A s0bE L 7
BT BB B AT TR S SR A R AN R 2 s o P S 1 O BRUMERT A CR S I MAEM
FAFFMD , I 756 1E 5 il 4 28 19 14 58 5 52 50 2 A7 I MAEM,, HI 7 5 D7l J2 Y10 4 i 1 5 1) 25058
S 3 [F IR I MAEM AT AFFM, - 56 3E /54~ B B i B[R]

*2 BANEGWERRER
Table 2 Ablation experiments of each component %
Bl
sty MAEM AFFM Sketchy S-1 Sketchy S-11 TU-Berlin QuickDraw
mAP@all P@100 mAP@200 P@200 mAP@all P@100 mAP@all P@200

1 X X 85.9 88.5 74.0 79. 4 72.3 76.6 37.0 43.4
2 NG X 86.5 89. 1 74.6 80.0 74.2 78.0 37.3 43.8
3 N NG 87.4 89.5 75.3 80. 6 74.9 78.7 37.7 44. 4

E AR TRELER,
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MAEM i ib X7 AN 7] J2 YRR AR B9 BF X5 0 16 o, A 85048 T+ 1 B A B9 RR AR SRAE B 7 o 7R R A S
AFFM 5256 3, B R0 1k 2 fp A M g, R W0 AFFM i i 30 25 F 5 22 90 Rl 5 45 11F 45 J50 3R 1 A /9 LR, it
P T B — R AE R R B R BR A, 5 MAEM B BT R 45 1 B [R50
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K 2 JE /R T 1E Sketchy 1 TU-Berlin 08 48 | DRCPL FI MAEAF J7 3% [A] (4 17 54> K446 R 45
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T5 B ARAT T AR A 45 0 R R AR BRI IE T MAEAF J5 i (A 20tk
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Fig.2 Top 5 retrieval results for DRCPL and MAEAF on the Sketchy and TU-Berlin test sets
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B T Oy i B B B ] 2R 2 S8R SR RO R R AL B s SCAR R IR DA R 22 2R TE A 3 i A
He(MAEM) HI H @ W A IE B SR (AFFMD S84 . R CLIP-AT S8 T 4K AY 17 45
AR H AT e A BRI S B A S O R S T R R .
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Table 3 Comparison of computational complexity between MAEAF and existing methods

DIRE RGeS MBS /M DEZE 2§ AV FLOPs/G
SEM-PCYC™ GAN-+VGG-16 137.9 137.9 15.5
ZSE-SBIR"® ViT-B/16 102. 2 102. 2 19.5
CLIP-AT! ViT-B/32 151.3 31.5 3.1

DRCPL!! ViT-B/16 132.6 8.3 11.4
MAEAF (AR LD ViT-B/16 135.2 10.9 11.4
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SEBL T SR T E 4 R 9 A T AR ARG 5 o AE 3 SRR AR L BEAT T AT i S, A5 R PR U5 ik
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Zero-Shot Sketch-Based Image Retrieval Based on Multi-Level

Adapter Enhancement and Adaptive Feature Fusion

WANG Weiguang'?, WEI Hongxi'*, HE Chao'*
(1. College of Computer Science, Inner Mongolia University, Hohhot 010021, China;
2. National and Local Joint Engineering Research Center of Intelligent Information
Processing Technology for Mongolian, Inner Mongolia University, Hohhot 010021, China)

Abstract: To address the limitations of existing zero-shot sketch-based image retrieval (ZS-
SBIR) methods, which rely on a single deep feature leading to inadequate feature extraction and insuffi-
cient feature fusion, the approach of multi-level adapter enhancement and adaptive feature fusion
(MAEAF) is proposed. Adapters are embedded in different network layers, effectively enhancing the
multi-level feature representation capabilities of edge contours, local structures, and global semantics.
Furthermore, an adaptive fusion module is proposed to dynamically fuse multi-level enhanced features
with original visual features using learnable weights, achieving the integration of local and global infor-
mation. Finally, extensive experiments are conducted on three benchmark datasets. The experimental re-
sults demonstrate that the proposed method MAEAF outperforms existing ZS-SBIR methods.

Key words: zero-shot sketch-based image retrieval; zero-shot learning; CLIP; vision transformer;

prompt learning



