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Fig.1 The structure of ESARM module
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Tab. 1 Objective index evaluation results with other methods

SEE T SSIM PSNR FID KIDX 100 ST ¥R SSIM  PSNR  FID KIDX 100
Canny?] 0.471 8 1.860 8 55.03 52.21 Stable Diffusion*')  0.647 8 11.8159 50.77 12.92
HEDL?] 0.601 3 2.136 9 52.21 50.03 CycleGANC! 0.6755 16.030 6 46.83 4.03

pix2pix!16] 0.641 1 8.443 7 51.39 20.47 ARICTT 0.714 9 19.739 4 42.61 3.54

ABETE LR BB B A LR R T T2EAR NS M X 20 A 5 1k AT T2 PR XS L (18] 2) 45 R
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PR A XS 22 52 WS R A AE 22 5 I CyeleGAN J7 5 78 58 B 4 A P b 3R BUACHF (L4035 {8 B S BRI AE 0 AN 2.
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Fig.2 Comparison of the generated facsimiles with other methods
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Tab. 2 SCC module experimental results

S 5 vk SSIM PSNR FID KIDX 100
J& SCC Btk 0.698 7 18.339 6 44.87 3.78
ARSI 0.714 9 19.739 4 42.61 3.54
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Fig.3 SCC module(a) and ESA module(b) facsimiles generation results
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Tab. 3 ESA module experiment results
STy SSIM PSNR FID KIDX 100
T ESA bk 0.685 9 16.882 4 45.69 3.92
ARSIy 0.714 9 19.739 4 42.61 3.54
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SRy B UE AR S S B Iy FH 4 A A R A M AR SCHE A TR RO S maps B HEAT T AH I SEES  maps
KPR A e LR pix2pix IR SCHE ML T T RMR - TRR BT 55 maps RS 48 el TR PRGN G N 1Y) b 15T LR
LI 4r HER N 256 X256 AR K & A H T U5 sxt B 9 46 78 JL Ih £t 45 b, Aok BRA  — X T R
b P L% L DA ZE A7 B2 A IR A7 40 00 o g S ) 40 400388 RV 12 550t 4 e o0 FH 1 A MBS A PR 4% - PRl Bl 2
(hn pix2pix BEED)  AEAR R SZH b A SCAE CycleGAN T8 Wa A 5 8 AN T C AT 56 2 L AU T 5 A4 45 358, 14
180 53 A B R AT 2 2 AR S0 BIFE CycleGAN, CycleGAN + SCC 8 CycleGAN +ESA #idk | A 3¢ 7 %
A A BT T 4 AL S, SERR A5 R AN SR A4 PR AR SC i #E SSIML PSNR F8 45 AR T CycleGAN, Cy-
cleGAN+SCC 8t . CycleGAN-+ESA #i, H FID.KID X 100 $8 7 B AL , %% 14 1 g 5 1.

R4 AFEHIBEE maps TWLHER

Tab. 4 Experimental results of public dataset maps

SE U 7 SSIM PSNR FID KIDX 100

CycleGAN 0.810 8 26.378 6 195.430 7 10.13
CycleGAN+SCC #itk 0.829 6 24.036 0 156.735 2 8.27
CycleGAN-+ESA #& it 0.834 9 30.402 3 120.118 6 6.44

ATk 0.859 2 35.802 1 97.836 0 4.88

4 %5 B
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AP —FPEE T CycleGAN B9 W B B2A [ Bl 22 18007 v, 15 70 Mk D BUAS J7 6 70 40 55 O B2 A AR Bt B |

AN 3 3 5 22 RUBEARAIE 42 BUBE e (SCC) 15 WURS 55 A6 1 3 ) 5k 25 BB (ESARM) , BB 75 SSIM, PSNR
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Automatic generation method of oracle bone facsimiles based on improved CycleGAN network

Liu Jie"", Wang Chenxiang"”®, Sheng Wenyue™", Zhang Xin"*, Liu Guogqi"®

(a. School of Computer and Information Engineering(School of Artificial Intelligence) ; b. Oracle Bone Intelligent Computing Laboratory;

c. College of Software; d. School of History and Culture, Henan Normal University, Xinxiang 453007, China)

Abstract: Oracle bone facsimiles, as important carriers for recording the forms and details of oracle bone characters,
hold significant academic value in the study of the origin and evolution of Chinese characters. Addressing the issues of tradition-
al acquisition methods being time-consuming, labor-intensive, limited by the scarcity of physical specimens, and highly subjec-
tive due to manual drawing, this paper proposes an automatic oracle bone facsimiles generation method based on improved Cy-
cleGAN. By introducing a multi-scale feature extraction module(split conv concat, SCC), local detail features and global se-
mantic information are simultaneously captured at different scales. To further optimize the oracle bone feature extraction
process, a style-enhanced attention residual module(enhanced style attention residual module, ESARM) is utilized to selective-
ly enhance key features of the oracle bones and effectively suppress background noise interference in the images. Experimental
results show that the proposed method significantly improves SSIM and PSNR, preserving character topology and accurately
reconstructing details with edge clarity and continuity approaching the standard reference. Our method is suitable for high-
standard generation of oracle bone facsimiles, providing strong support for the study of ancient Chinese characters.

Keywords: oracle bone facsimiles; CycleGAN; image generation; multi-scale feature fusion; attention mechanism
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