H AT KK 6 M B K FF R CERAF R 2025 %6
Vol. 47 No. 6 Journal of Southwest University (Natural Science Edition) Jun. 2025

DOI: 10. 13718/j. cnki. xdzk. 2025. 06. 020

RIT. B, XL, L OpEa ER O S R IS B SO BCT I R BORERR [T, PR R 2 4R (A AR B2 0D . 2025,
47(6) : 224-235.

Ma EGRSE S XREZR
XM FHRBRARERER

x5t EEAT, A, BRES

1. EIRT XY E H B, EIK 4000135 2. EPKS KBRS K% 6E, EIK 401331;
3. Vo R ML PRRl 2= 2= B, E PR 400715

HE: MAEINKESHFHERATHEE K, RATFLHEARRARELELERSE , BEL LA BRE TR FFM,
CHENAFRAR IR ERTHEFELR., 2B FHERRRERL SR, TR, £ DR = RP AR
BABEZZGERANE, AXYREEORFHERARSET 2HLE, ARFTHFHAIOERATEZFE, BT —
AT A B 5 KA E A 69 0137 7 ik, 3 kil it 2 & Segment Anything Model (SAM) # 4% o4 B 4% 5 31 3 K f=
ATREFIHIMBEFHERARALIHS ML, FAT IHANELIERF ARG ZHEKES, Bihkm s, SAM A2 &4
H 32 K092 st ) #= Prompt-based R Z X 4 El 4, sb B it B, A EIH AR PHRAFSE., EXHHF
BHRRGEHTE, RAXATREFINEBRWZRNAL(CNN) BY, @) 45V 2 RNEF T4 LR NG HFIE,
X i 4E N B B ARG L, Adm AR LA EMRAEG KT I8 8 B, HARRM RN B AL 5% A 5%t 5F 7]
ANBEH R EE AR, A Am T RE A BREEE I %, HRE RO TN ARG e ¥
e, XM ERAEARIER GRS T, FREREAW, ZRERZERSGT AaMKT, ek E RS AT HH
Fh. 5RGBARA RS EMB R, EFELERABREELT IO ERE, AHER TR E R
A — St 7 @ BT RAF-F 47, AR KBS A s A, JERRART SRR A,

X 8 W: KFEHER; IEFRY; B o3, RETH

hES S K877.4; TP391. 41 X HkFRIAED: A

X E S 1673 -9868(2025)06 — 0224 — 12 FrakA (FRAR %) 479745 (0S1D) :

Digital Rubbing Technology for Cultural Relics:

Integrating Image Segmentation and Style Transfer

WU Guang'?, WANG Yunxiang®, LIU Li*, YANG Pingheng’

ks B 1. 2024 —11-05
BA&THE . R TTRHR SUSGHU 515 B TR (estc2022jxj100022) 5 HOE #ASCHE SR 0 5 LRI 4 9 H (23YJA780003)
TEH RN R, EEwrae A, BIBFSE 0, 322N S 2 ol B0 A 55y T 5T .



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

1. Chonggqing Cultural Relics and Archaeology Research Institute , Chongqing 400013, China ;
2. School of Big Data & Software Engineering s Chongging University , Chongqging 401331, China ;
3. School of Geographic Sciences, Southwest University , Chongqing 400715, China

Abstract: In the face of the burgeoning demand for the digitalization of cultural heritage, traditional manu-
al rubbing technique has become increasingly inadequate in meeting the high standard requirement of con-
temporary cultural heritage protection and exhibition. This is attributable to its inherent risks, intricate
operational procedures, and challenges in preservation. The novel digital rubbing technology, character-
ized by its efficiency and safety, has manifested remarkable application value within the realm of cultural
heritage protection, thereby charting a new course for the digital representation of cultural heritage infor-
mation. To enhance the quality and efficiency of digital rubbing generation, this paper proposes an innova-
tive approach grounded on image segmentation and style transfer. This method achieved a high degree of
integration between cultural heritage content and rubbing style by integrating the precise image segmenta-
tion capabilities of the Segment Anything Model (SAM) with a deep learning based style transfer network
for digital cultural heritage rubbings. Specifically, the SAM model, leveraging its robust generalization
ability and Prompt-based interactive segmentation prowess, is capable of swiftly and accurately segmenting
the target objects within cultural heritage images. In the domain of style transfer for digital cultural herit-
age rubbings, a convolutional neural network (CNN) architecture founded on deep learning is employed.
Through training the neural network to learn the distinctive features of specific rubbing styles and applying
these features to target images, digital rubbing images with analogous styles are generated. The technical
architecture incorporates an encoder-decoder design and a rubbing style attention module, and utilizes a
detail preservation loss function to optimize model training. This ensures that the generated digital rub-
bings not only preserve the intricate details of cultural relics but also faithfully reproduce the stylistic char-
acteristics of traditional rubbings. Experimental outcomes demonstrate that this technology significantly
elevated the level of automation and is capable of rapidly producing high quality digital rubbings. When
compared with traditional image processing and 3D reconstruction techniques, this non-contact method ob-
viates the risk of physical damage to cultural relics. Moreover, it strikes a favorable balance between detail
retention and style consistency, exhibits potential for large scale implementation, and reduces overall
costs. This technology thus offers an efficient and innovative solution for the digital protection and dissem-
ination of cultural heritage.

Key words: digital rubbing technology; cultural heritage preservation; image segmentation; style transfer
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