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Abstract: Cultural relics embody the brilliance of civilization, preserve historical heritage, and uphold the national spirit,
serving as vivid manifestations of the confidence and depth of Chinese cultural identity. These artifacts are not merely his-
torical remnants; they are living testaments to a nation’ s cultural consciousness and aesthetic achievements. In the Chi-

ceramics, bronzes, calligraphy, painting, architecture,

nese context, such artifacts encompass a wide array of forms

which jointly form a rich, continuous narrative of

and intangible heritage such as folk music and traditional theater

human development and collective memory. Through their material and symbolic importance, these cultural elements
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reflect and reinforce a shared sense of belonging and historical continuity. With the rapid development of artificial intelli-
gence (Al), now empowering a broad spectrum of industries and becoming deeply integrated into everyday life, the field of
cultural heritage is undergoing a fundamental transformation. This transformation is not only technical but also conceptual ,
redefining how we understand, protect, and interact with our cultural legacy. Al no longer functions solely as a tool for

automation or computation; it now plays a central role in knowledge production, decision-making, and creative processes.

These capacities are driving a paradigm shift in cultural heritage work from reactive, static models to proactive, adap-
tive systems powered by data and learning. The cultural heritage sector, historically reliant on manual preservation, schol-

arly interpretation, and traditional dissemination methods, is currently being transformed by advanced algorithms,

machine learning models, and intelligent data processing frameworks. The profound capabilities of AT in areas such as

image recognition, natural language processing (NLP) , data mining, semantic segmentation, and 3D reconstruction
are increasingly being leveraged to support the digitization, restoration, analysis, management, and public engagement of
cultural heritage. These developments, driven by advancements in artificial intelligence, are poised to reshape the entire
lifecycle of cultural relics—from their initial discovery and documentation to their long-term preservation and dynamic pre-
sentation to the public. The key challenge that currently arises—and forms the central concern of this paper—is the effec-
tive, responsible, and innovative application of Al within the cultural heritage field. While the potential of Al is undeni-
able, its implementation must be carefully aligned with the values, sensitivities, and interdisciplinary nature of cultural
preservation. In particular, the complex materiality, symbolic importance, and contextual uniqueness of cultural relics
demand Al approaches that are interpretable, ethical, and inclusive of human expertise. Ethical considerations, such as
bias in training data, the risks of over-reliance on automated interpretations, and the protection of indigenous knowledge
systems, must be at the forefront of Al deployment in cultural domains. This paper explores five critical dimensions of Al
applications in the cultural heritage sector: prevention, preservation, research, management, and utilization. The five
aspects collectively form a holistic framework for understanding how Al technologies can support the sustained vitality and
accessibility of cultural resources. In terms of prevention, Al can play a crucial role in developing early warning systems to
identify environmental changes and potential threats to cultural relics. By integrating sensor networks with Al-driven moni-
toring tools, institutions can proactively detect fluctuations in humidity, temperature, light exposure, and other environ-
mental factors that may contribute to material deterioration. Additionally, predictive models based on historical data can be
employed to forecast risks and guide strategic conservation efforts. For instance, machine learning algorithms have been
employed in several European museums to predict mold outbreaks in organic cultural relics based on microclimatic data,
enabling timely interventions. In terms of preservation, Al contributes to digital restoration, 3D reconstruction, and non-
invasive diagnostics. For example, deep learning models can help reconstruct missing parts of fragmented murals or manu-
scripts by learning visual patterns from intact sections. Additionally, hyperspectral imaging combined with Al analysis can
uncover faded texts or underdrawings that are invisible to the human eye. These technologies not only extend the physical
lifespan of cultural relics but also introduce innovative approaches to virtual preservation. Some institutions are already
using Al in the reconstruction of historical architecture through photogrammetry and simulation of ancient environments for
educational use. In the domain of research, Al notably enhances the capabilities of scholars to extract knowledge from
vast, heterogeneous datasets. Natural language processing facilitates the digitization and analysis of ancient texts, while
computer vision supports the classification of cultural relics based on style, origin, and function. Semantic knowledge
graphs and Al-assisted databases promote cross-referencing across disciplines and collections, fostering highly integrated
and interdisciplinary research outcomes. These tools are proving essential in digital humanities projects that aim to map
large cultural corpora or trace stylistic influences across time and geography. The management of cultural heritage institu-
tions and resources also benefits substantially from Al. Intelligent information systems can optimize inventory tracking,
automate metadata tagging, and streamline exhibition logistics. Recommendation systems can be tailored to guide curato-
rial decisions and enhance user interaction. Al can also help balance conservation needs with public access by dynamically
regulating visitor flow in sensitive exhibition areas. Moreover, the integration of blockchain with Al for provenance tracking
is emerging as a promising area, enhancing the security and transparency of cultural relic records. In terms of utilization,

Al is reshaping how cultural heritage is accessed and experienced—particularly in education, tourism, and public engage-
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ment. Virtual museums, intelligent chatbots, augmented reality (AR), and personalized content delivery are making cul-
tural experiences highly interactive and accessible. Al-generated reconstructions and immersive simulations allow audi-
ences to engage with history in immersive ways, expanding the reach of cultural heritage to new demographics and global
audiences. Platforms such as Google Arts & Culture, along with various national museum initiatives, are increasingly lever-
aging Al for context-aware storytelling and multilingual access, making culture more inclusive and dynamic. Beyond practi-
cal applications, this paper also examines how traditional research methodologies are evolving in response to Al integra-
tion. The paper highlights the epistemological shifts occur as cultural interpretation moves from purely human-centered

approaches to hybrid models that combine human expertise with computational inference. While Al presents powerful

tools, it also raises critical questions about authenticity, authorship, and cultural sovereignty especially when applied
across diverse cultural contexts and communities. The co-construction of meaning between human curators and intelligent
systems may enrich interpretations, but it also demands careful calibration of roles and responsibilities. Overall, the inte-
gration of Al into the field of cultural heritage presents an unprecedented opportunity and a profound responsibility. As we
navigate this new landscape, balancing technological innovation and cultural sensitivity is essential, ensuring that Al

serves as a tool for cultural empowerment, rather than erasure. This paper ultimately offers insights into the current land-

scape and future trajectory of Al in cultural heritage, advocating for collaborative, interdisciplinary efforts to harness the

potential of Al while honoring the depth, diversity, and dignity of the world’s cultural legacies.

Key words: cultural heritage; artificial intelligence (Al); deep learning; museums; cultural relic preservation
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Table 1 Survey of museum online platform
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Hh K A IR B3 ArCo 3 H (Carriero 55,
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Ko Ty —JrmE, SCY L SRE RS ST Ry Alok

R PAR IOV H T 25 80 BRI STl AB S AR TAE
HTE A S b S el R s T SR AR E N TR
RERT DA 53 SCA T &R IR 40 B T ™ i A1
MR 2 AT e

TUIR A SCYAR R H A IE e i Py B2 Rl Bl . 4%
SN YRR AR S DA S AMLAE B B
ARHES T SO 7R T B H00T , BOR B 2 1 R
Yre iR SO AR I HE A AR A T (CE BT,
2024; % R+,2024; T-25,2023) o WS 1A Be 1) B
1AL 38 A TR AL (B S5, 2016) , 3B B F VD 4

3715



3716

PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

Vol. 30,No. 12,Dec. 2025

KGR 5y S shib R B T b [ AR 45 4 vy 5
(R B 2023 47 SUE 5T BEafE Hh BT e i (i
Wk, 2023) , 256 1a M E AU IR ek 5 1 8 n )
BRTE Y 42 Jm) 30 500 BRAE TR TEBCF T A
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Fig. 1

Cultural heritage risk prediction under different return-period rainstorms, based on a model

developed by Beijing Normal University (Xu et al. , 2023a)
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B2 R A FROC BRI R R AL
(Pirchio %,2021)
Fig. 2 Finite element modeling of an Italian church to identify

local collapse mechanisms (Pirchio et al. , 2021)
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3 DU R CL A R H SO S0 A 51 e b 2 9 DA
(Ravankhah,2019)
Fig. 3 Seismic hazard assessment of the “Bam and its cultural

landscape” in Iran (Ravankhah, 2019)

TE I BT, 3T N TR RE ) K R B 5 )%
LSRRG CAREN) 2 (Luo 55,2018 FARIE 45,
2022; 85 L% 55 ,2020) 15 20T IR ERAL A
B2 > FAR R FF SO ARk I i) S | [ 2
P R % & 48 (Zhong %5 , 2023; Liang il Cheng,
2025;Zhang %,2015) . REFREFFCLET T
AT TR I 2%, AELAT T I 50 AR SR AN 2 kA (2%
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[ S N I = D A STaE71 D RN il
(Labed %,2023)

Fig. 4 Early fire detection using Al-based image recognition

(Labed et al. , 2023)
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Fig. 5 Microenvironment monitoring of museum display cases

(Shen, 2023)
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(Dimitriou %, 2016) ;2022 4, FURHF 5T Be 4 T —
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A1 i ER AR AL S RE (Yu 55 ,2022) 5 40 1E] 6 fT 7w, 2023
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90% LA I, [] B 3k BN ACE B0KS BE 0. 868, A Il %
0. 84 AYFEHE T, I3 1o $th B ke 5 3 i S 484 405
A1 1 4> J5 v] WA (Meklati 25 ,2023) ;2025 4, P4 %2
PR K I TR B 2 T I 28 4l AJC T 3 1Y) B 1
FROEIT 18 5 52 200 & A8 5 )5 1% W (E A7 e bh 3k 2
31.76 dB(Wu4§,2025) .

A
; e .
El6 B[R B Ry BR 5 BE 0 XUAK Y% R4 RS R Ao
(Meklati %,2023)
Fig. 6 Detection of weathering, flaking, cracking, and mold

on the walls of the Casbah of Algiers (Meklati et al. , 2023)

=Y A HOR R E AL A% G AT 55 AR S
RSCHHA PG T A 45 T OCSVE T o Sl = ZE 4
AR R R e B ILFDE AR, 456 N TR e
I3 BT H AL SE R A 175 0 L S SCH A (A 1 U
5 S it 7 B A EHE SR, BN, 2016 4 2 R
() 2& Bt B T 804 o iR bl 21 95 5% (Chiabrando
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B 7 = AR SR i 5 A P AR A 4 BT ( Guerra Fil Galantucci, 2020)

Fig. 7 Quantitative analysis of surface defects and internal damage based on 3D modeling ( Guerra and Galantucci, 2020)

2023) . flan, bEERHE A LA FBA S NeRF
PEAT Sk B 0 Bl 25 T F0 AR TR Y = o R R g
(Wang 4%, 2023b) ; %y -+ 75 22 HH 156 FB 21 T2 e A ]
NeRF X 22 A0 Vb F 5 T 28 FAERL S5 R £ %= N
BEHEIEAT T AR A S, g N SO
HENT T VAL FEVE (Murtiyoso 55 ,2023) . b4k, =
ot 5 W U& % (3D Gaussian splashing, 3DGS) (Kerbl
85,2023 )il ad 5| A =GR A RAE A B e LT
R I Y, R i ey o A T R A Ry
% (Wang, 2024) , 2 R ok SCH)ECT A PR 37 A7 it S it
THNSHETRE,

MEADUE 52 5T ) N T8 B R 1 7 E 28 SO
Priw aC, HA R N 32 AR A = e A b 3 Y
3AMZOIRT KM AR S PHE . TR YRR L
D5 T, T IR BE 27 2 (1% T M 00 £ A S T A Ak 3
) 4% A1 B L 5 2 208E (Guennebaud A1 Gross, 2007 ;
Lipman &5 2007 ; Sarkar 28 ,2018; Schoenenberger &
2015) s 7E =BT RAM 2 HORIr T, FoAR Sy AR R 4D
2= (Wu i, 2015) FlLE = #h 42 (Qi 45,2017 ;; Huang 4%,
2018) A, o 4n, Z& i 52 B K990 T i 4 ) 5 Eh i
sz BT P St ) A 6 BT 190 £4% (4 MU-GAN
(Ren4§,2022)) , S8 1w 70 R SLIR I SR AP 42, B2
1R GEIRA E 5 A U R PR T 2 4, AR

PR BA T L= Sl 52 2% il T 1 JLAAT R A (R 7K, 2021)
LSRR )3 ) R A R S, A A
TR 3 IS e T34 R B 2 =) SR Sl i 7 D
P 39, B AR 28 ) 6 55 I EL A 1 o S PR B R
(Ren%,2022; Chu %% ,2021 ; Liu % ,2021a) L) e 254
SRR ) AN BRI R
B2 DT R DO AR R B T R A 0 T AR
Pl 8 Fe /R T 4 B e Al N\ TR 4R K 4D B2

8 il FEH R E A N TOURE AR 15 R S D

Fig. 8 Virtual reassembly of a bronze sculpture featuring a

kneeling human figure carrying a zun vessel on a mythical

beast’s back
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N T RETESCH) M AU 52 rh 48 52 Tl 5 (%
PRI HGARN )z, 32000 ot M 1) 22 1) N — 2 A
RESOE 38

TEREAE S )7, A TR E = AR T2
IO FH T SO RE I 5 53] (Ren 45, 2023, 2024) %
REMZRIEE (Ren 55,2023 ; Jia 55,2023 ) J 5L % BE [
TRBEME S (Ge % ,2023; Cao 55 ,2020) % 473K . 9
&R T AT mobiE R 0y T ZERE B B

e B 7T, R 5 ] SR T FR s &
L H F 9% [E MACH (mathematics for applications in
cultural heritage ) Il H i m R &2 (MACH, 2024) Kk
A Z) BT AR AR I (1B RS AR e s 25
42T 23% (Wang % ,2019a,b) ) HUE I RULIY %
LRARIBE (Zou % ,2021)

TE = Y98 52 J7 1w, Y8 52 401 40,45 RePAIR
TUH Ak T RE SRR DR G JE DL e oIk
S0 95 B A (Tsesmelis %5, 2025) 5 WEAh , SRR A
A5 E SCfk s Ok 4P 5 4 25 (China Foundation for
Cultural Heritage Conservation, CFCHC) | 27 K 2%
BRATFRE T rp R R4 TR F I TC APLAI AT
B REROARIH R B BRI S B R Rk K
AR 3D AL, T PRSI E A A

IO LT i i il 4 i oty S B e 40 2T (18 SR
Fig. 9  Virtual color restoration of ancient tomb murals using

hyperspectral imaging

FARIE & A BB AR 975 15 SR AR 3N
Ao 20234 KOBIAY L BE 2 /i, H ARG AL B 32 20
I FR RS S T B B SCAR IR R Z B K2R T
FT s B 245 B . Bl % ChatGPT ., Sora LA K [E Y
—  EA GE T R] | DeepSeek 45 KAL) H
L, By Sk O L A KRBT B A A5 8., Sl B
AR T SRR I, 33X A SCAk st 7 4R 2 A ok
TR SCYME R St Ty A A . R I,

MRS TAES 7 | Tlk &5k i i A7 76 2
o SCUIRNRE L RSO RARAR b S i
FEGH SRR 22 5, 5 30 SO br T B0 =30
H AT, A T8 BeIR 8l (1 SO RS TAE AL T4E 55 hit
PHFNECHE R B o B, (U Bl 45 T8 2 SC ATl AL i
BHIFA BB B AW R, AR A 23
YR T 55 15 LA B

SAEGE T F T2 s sis 2 o+
(97 AR HE, N T8 BE B 2 78 3043 28 RS (1 45340
PEAS FME S 385 J7 TR I H % e v B L 2 e i 4L
T DL RN T Z W H s N T8 Re i Bh IR
P& Ty A T DAk SO TAE B SR AL i S
Z It T E B EE S e, B
S BR T S G R AAR  ARHR A /  B— 1 4 X
B E N TR e O S st g 5 F4R B HAE =4k
W ERUEE T S A R A S VR X
SR T RVEER
4.3

B 5 B AR LR N ERTF R R MR
(A% IR T B A st hE B PR R 4 rh R4 T EEAE A,
Y0 = 2 RSB o , N T RE R R B il ol 3¢
Y% K 5y B X S B ) B 2 T A (Argyrou M
Agapiou,2022)

% [ = 4 3 Je WM 57 K 2 (Davis 4, 20205
Davis Fll Douglass,2022) ¥ 119 A T8 e 5 26 F1 H 3
IR, B B = 35 v £ 6 25 1y A
2021 45, BE R BT 2% e R0 R A K Ry 45 1R 19 S
16 560 49 5 7 W H (Istituto Ttaliano di Tecnolo-
gia 1IT,2021;De Mello,2023) 5] AN T4, 18
W 2R 0 i ARAE A, IE U5 o R & B9 a5t %,
10 fitR o

IR 27 Lin %58 A (2021h) F1) FH 38 @& f1 T8
REF A B A B e st ik 2647 T M I 43 B R 50
5L G BB AR LG, K B K SRS B 2 T
F +1 em, BCRBE L — Hb T E A 5 20 40% , [R) [
KT KR b i E R 2%

PRIk T K2 Zhao (2021) T 7 e 56 A% 0 A6
JEE B T AR AR IR S0 AR SO 7 B
PRI rh [ 23 A48 03 3 i b RS | TR0 252
K 98% , BURHE 7 40% , AR BEAIR 30% , Hok 4 T &
WLFIWT 2% . 72 SC stk B R Fe v, = e 4k
ARE LR L AR SOk = i 2 T2l
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FI10 NIRRT T2 PR GRS D0 Bt v st ik s

(Istituto Italiano di Tecnologia 11T,2021)
Fig. 10 Detection of traces of hidden archaeological sites
through Al analysis of satellite imagery (Istituto Italiano di

1T, 2021)

Tecnologia

SER sk B = AR B e AR AR R Y
HIE FZEA A B, SR L D S A SOk 7 1 R A
05, il B#OHE 2 T 15 bk (Gautier 25, 2020) & A
[7] 4 & 17 5 Hb & #) 2 (simultaneous localization and
mapping, SLAM) 57 1% 45 5 U 32 8] £5 AR B 52 R 52
I = ZE 4, AT P HAR AR, JE w8 TR
R I SC AL 35 7 32 B e AU DX I Ak, 0T
FAREHRTE S e P45 v (i) 7)) g HL v i b e
SR 2k T S O R RS ]
SRAIR 7B T A T AN FR A, S MR R SR AE
PEAT R, W5 T X A (S B AP e

SCHIR TR RE B R GE VAR H 2 15t ik A A
ER(HNPS B NI 2 =T SN DNIR L d ]
il P, X Iy s st i O S o B B
BEE N TR REHOAR BN T, 3% — o A8 2 815 T e
ROFIAE I . =R ERSS G N TR ) 2 H
T SO BT AL GO BRI SR a5 A
AT BRI, RN A R AL o AR
b B R | AR [R) B A A i B BE S AR 5 — 1Y
BERL N A TR (Homburg 45 ,2021) . B64h, A T4
BETE A shil i) b BN &R Go oy 28t bk b S0y
T AT 3 N o BN, 9 AROR 2 Li 45 (2023)
Zhou % N (2023) & T TR JBE o7 ~J L B X6 75 4 4 19 14
BT ankE 11 R

R R Qiu %N (2022) FIH Lucy Hdii 4
S A K R AN LT AR A A s A HOR A Du AN
(2024 )38 i 52 % 43 A7 A Sk 19 3D J R R S L

B T 7 A A0 2t A 9 N RE RS s F e P
(Li%%,2023;Zhou % ,2023)
Fig. 11 Mobile AI application for archaeological dating of
bronze dings (Li et al. , 2023; Zhou et al. , 2023)

JA B T E A Skl B R T THE T2 B PR T AN
(2024) TEFFEAT SE i FE DO iR Jb i 3 T
K 2% Liao 55 A (2024b) FI| IR BE 2% 2 H 3153515 4
AP A OV R AR RS, A T ORI A8 2R et Bk
FEUE I T 24 18k 125 AR 8 B ) 4
F14) U5 W R 3 52 B = 4 ] Ak 43 1) A B A (Liao 55,
2024a) , WE 12 7R o

XU TAERR S T % i 4 B ad B2 19 A sl ik vl
WAL, TESCRY TR R R A BT T, 28 N T
B R TR 55 B MR AN SCAS A 8508 = SCRS o S RS
WP 8 2o [ s 3BT SO ) USRS SRR N2 38T T
SR G KR RCR AR . B0 18 5 bk
WP T 5 AR SCF (Bl 48,2021 5 Song 55,2020
WA M 4 2022) 0 B I3 BN T W AR ST
(Assael 4% ,2022) FlTh SCF B (Bewl 4% ,2021) .

T BERT B SCAFERIFT CNN B G A5 RL i
TV M Ak B ATIE 28 22 51 SCRY (Naoumi, 2024) , 22 il
BN T B4R SRR | B Azure B SCRY R REIR S5, L
B AT R0 H X AN [R) 270 1 SCRY R AT 43 R S BRI
PETE ORI AL B B Sh ALK R af M | oo UG 5
it A BRI T D (R, JFSC R A Sh ik o2t /R
N TARE R S o ZE AR B AL T 50 K A 4 AR 2
FF, BEOS SR PR i 5 2B, W R i AR
FERRTE . BN, 2019 4722 FRURAE A Be 1% T H 8
SCREAE - 6 52024 4 15 TR & A 19 “ B0 H - 3641
TR, DR B3SO N T e Wb RS- 5 1 £k
BT ST T A ER A K 0 B SRR R TR B
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extract

Taijiasi Type A mould
(H323-1-0002)

H Sand particles
]

segmentation

Matrix
33%
Particles
37%
: <
i Voids
H _ 30% Proportion of area
Original BSE image =1 Matrix
<
ittty
© = '
extract

Threshold part . Voids
K12 AN THEEE A sh3RA5 A9 i a4 My ek 8 1A Bh T8 70 M7 (Liao 55, 2024b)

Fig. 12 Al-based statistical analysis of casting mold particles from bronzewares for provenance research (Liao et al. , 2024b)

§ s
f@EFEi\ﬁgﬁi
m@% B2y
BEex 3R

13 W A I SCF (Assael 55, 2022) Al ST
AN THREE R (BE 45,2021)
Fig. 13 Restoration of damaged ancient Greek inscriptions

(Assael et al. , 2022) and scripts using Al (Duan et al. , 2021)

& pmed

TS S

H
!
-
4
.
1
i

R} RSP T

A%

K14 T RSB UM A SCFAF (X5 58 45,2024)
Fig. 14 Al-assisted identification of oracle bone script

characters (Liu et al. , 2024)

143 J3 A HE SO SEER T W ST 38 e T
WaPERE R o 14 R T N T8 se i Bh iR &
TR 5 45,2024)

TESCH A B TR 7 T N T 25 R A 1 1 55 Bl TEEFREVER MACH I H (MACH, 2024 ), BF
RATEA AL BBk . (65 1 BFgcdqk LA AITREESE SR BRI
1B B2 AT T B SO A e AR A AT HIT 7R T X e e 2 6] () T RE FIRS [E] ¢ &, I
BESE 1L R B T R R N AR R R T FERR A T A BURHZ IR R AN ] AR i 8] Y
B Ze S AL B B R T S AT R R . TR R o KB N TR R A A R AR 4y
%‘Df“fﬁ,ﬁﬁﬁm U\Vﬁﬂﬁ%ﬂ%’%qﬁﬁ DAFEMELL Bt 1E 7 2 AR FRATT X SC Ak AR RN 2 A7 1 2R 5

SEESE ULAR . B, N TR R X R R G a0, #E B v - 35 B vE A SS R RS T (Max Planek

4T CT (computed tomography ) 244 43 H7 , B 7% H
2 000 Z4~F4F (Marchant, 2024) , Q& 15 fiR
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FI1S T REBR A CT AR T (1) 2 000 RASFAF
(Marchant,2024)

Fig. 15 Deciphering over 2 000 characters in scroll CT scans

using artificial intelligence (Marchant, 2024 )

Institute for Human Development, 2024) IHFEE H, A
THERZS S T SUEFE A I H IR X SR
o] S8 SCAR A AR . AR BRI LB, A
T REA X BERSAIE 1 SO ast 7™ 1) 1 BRORAT, 3 RE TR
A FRATTX 3 2L 358 74 9 J SCAG I D s 40 3L, Ry S
A\ ATFFE BRI BETFRE 17 Y n] BEAE o

R SORPRE BRI B R AR b, LIRS
HUFENTEE, N TR BB IETE Z I 25 E
P A A B R EEAE T A8 0 B 25 R R
BORHEE LY AR EAE R TR ] R Ay T A
FEIT , N TR BeBOR AT DL 08 AN HiR 22,
PSS RGBT B A T AR 5 4h 45 6 BEZ
i, R SRR, T R o AR B ORI A2
WA Yy AT LA WEIE A S A L2 I 45 , 4 Sa A
FEREE S )RR N TR B A A5 T 58 5
T, BN ST B A R S
4.4 &

i > IR =125 Z N PN G
Yoo fs B O 20, KRB LEs e~ A K
H AR A B A HOR 1) TR RE 08 S5 NS JE it 1Y)
ROy AR R U U T A
SO AN B H L i ) R T I 5 A R
VIEZI 3V 4 € S0 T

H 2017 4582 , R YT JT I 850k B
it RHRIERITIZ B A5 AN ) ) a0 B U 4 v R
RO FIHLRY A BLACRE (Motta 55, 2019) , W1 ] 16
Fr7s .

TEAR B R G & b, A K % (Husédkova Fll
Bure, 2020) /24 —FE AL IR R RHESE )2
N TR AR AR B BRGS0 A B A

Visual knowledge
mapping creates free
flowing knowledge

graphs removing the
limitations of pre-
defined input forms
and models.

K16 R YRS PR R Ml 5 2 IR gt — 8
£ (Motta %,2019)
Fig. 16 Integrated management platform of the British Museum

unifying institutional, collection, and visitor multisource data

(Motta et al. , 2019)

SCAE S P Bk AR R T, A A
SR T E B AR R RE SO T, R
T S H AR A2 . W 17 iR, R
I L8 - R B S G AETF R AL T X
R 2% 1 ResearchSpace i H (Oldman A0 Tanase,
2018) , | /] CIDOC (Centro Intercultural de Documen-
tation ) #f /& 2 % #5 A (CIDOC conceptual reference
model, CIDOC-C) HEHE AR AIAS A, DRAT I TP T
A ATERME B

@ ResearchSpace

Key Semantic Components:
- Knowledge Patterns

- Assertion&Argumentation
- Image & Data Annotation
- Clipboard

- Terminology Alignment

- Graph Visualisations

bla;egra 41 m

Graph Database

K17 ResearchSpace TELR 8 S R B I 4 4
(Oldman # Tanase,2018)
Fig. 17  Data structure of the ResearchSpace online knowledge

base for cultural collections (Oldman and Tanase, 2018)

52270 S AR 5 BB G D T it () A A SO
SN GPARE AV S ¥ R R e R R §Tae 3
N TAREHOR , bl as2: > F1 H 2R1E 5 A0 T, sefg 4
ORI 3B B HHE | S BbR  EAA  F B . 1]
i, 2023 4 e [ 4= HE K2 I & Y DeepOnto T H £
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(He 55,2024 ) 5 By 4 1 0 -1 45 BRI R 73S 8
S A AR BB B R AR b B HE Ak B s
P o BT R0 B AT P R A A & G
HE, N TEBER AR IS TES A A
258 H 25 B3 (Arsenovie 25,2017 ; Sunitha 25,2022 ;
Irshad %,2023) . 2023 4F3E AR K 2E0RPF(2023) DL st
TELATE M T Ab st bk T S ), B2 1 T 56 +
AP R G W56 SO i AR s
S AT 22 A B W s TN ) A s o 2 2 T T
952017 AEWVTR A 2k (2018) 4 i [l S5t hik
JEDAR RS IR N T REAI BT . A Refb W=
FreAR O ok E NS KIEY IR M A LSRR S
FEBEE B K JEAW T

X B PrHk M BRI DL N T A B R 1
RlLG, TEAEAE Bl SC AR AR 14 15 8 A5 3 1) B e R L2
S i PR UL A L ol an , 38 s AR e T R
(Smith, 2017) F FH N T8 BEHE A 87 B 6 o £5 48 1
B PR = A ) 5 A o 3 A R 2 2T B A B AR
LA S, SR A Bl AT UG A P R 2 T R
i T 5 ) e | I3 P S0 A 2 0 B 3 £ A AR i 114
PRI RIS AE S5 AT B8 e B AR s B AR . B 2K
P B N TR RB B AR B A8 1 43 2 Fn A
P kA T EEAMER . IRRUE YR L
> R 22 ) 28 A K 2E AT TG BN R i AN 4325
PEAGH SR B SRS B, LSRR Dy s ifF 5% R B
A Jay o LFEE - MR SL 4 2 SCRE I T TR 300l 2
i H (Ocle,2022) JF & T OAICatMuseum 1. 0 JF I %K
4, 3 sh 45 1A 2 [R50 4L 52 CDWA Lite XML A%
BT USRS A . 2 5 W Y L FE G 0%
FaVNL S 7L N R el N UL RE SN A TTES P E SN
T AT R 2 2R A TR RS R AR 4
WAk UEAEA, N T2 B IR 24 ) F AR W T
F1 i S0k st 77 B 2 Wz (Abate 45,2022, 2023) , 40
B8 itz , ek [ Sl | 7 28 15501 0 R Bt Al vk
BRI Bl , A GE I SCR R R .

EERZ WSO RIS R G E b,
SEHE EA E b, N TR AR AR B T8 i B
Qb FRASCRAERGE , B ) 2 R S A HE . il 4n
B9 it RO %) < R M 450 T 4545 (Europeana,
2024 )35 H A g4 — 2 if) - 6, B e B 10 T 1 e 1
AT R R TR, BRI Ze IR iz T S R AR 2 1k st ™,
B 2T UR 25 A 10 PRGN b 1 s s 0 A7 S e s A

118 SIGNIFICANCE 1l FF FN TR REAR T I 46 i ik
Foiil kAR L SO 0E (Abate 45 ,2022)
Fig. 18 The SIGNIFICANCE project using artificial
intelligence to enhance online monitoring and prevent illicit

trafficking of cultural heritage (Abate et al. , 2022)

Discover Europe’s digital cultural
heritage

Search, save and share art, books, films and music
from thousands of cultural institutions

19 BB 7R BiE g —&iE & (Europeana,2024)
Fig. 19 Unified search platform of the European digital

cultural heritage library (Europeana, 2024)

P FE VAL

TAh B DR EOR ALY PR (DR 5
Bz AT ) R0 AR H E SO A BT Y
TAEZ — 18 BEE 5 TR 2 > BB i B [ 4 T
DAB) g W " U 45 sh AR BT (PRI VAR S8 3
Jai,2024) 3 5 Ah 7R T A SO 35 7 A 5T H AR TAE
N RERT LATEAT RN 35 SR At L K mT ek
S5 5 T B 3 AR RS 451 40 3 R g DLy B )
Ak 5 )7 51 H (Mazzaglia, 2021 ; De Caro, 2015) /1, AJ
DUTEZS T St 5 = 4E BB 70 A g Rt b, 8 B 4l
AT R

SCYVE BT AR K ), I AR R BB Y H 3
fdi15 B SRTE AL B REA R AE LT3 O (8 TR B
H TAES R KA 22 T 5 SR A8 1
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E3L N =N (4IPS TS A RS e Y SR
PR RS 5 R A T 5 TR ML AR
A A R 22 B T P A R v AR T 2 (R A 5 A
01, BER TS BRHOR 5L 2R 256 K st K
BAEHAR N T RE R AR AE SO e IR s T s A
77 LA S AT R AL A PR Bk R RE AL . AR B
B REACRITR A, ST Sl i /8 B A SO 381 2 W0 1
eSOV ENEi S
4.5 H

S GE AR AN T HUR & 52 28 56 1 1 R By
A EE , N T BEH AR IK s i R S 3 ok 45 44 1k
FiE SCAL Y Oy 2N B 22 U SR B | O BE Sk b
RS B R T 3R AT 1S

BN, 2017 4F , Wi K1 (2017) W 2 T
SCHPAIRE SR BT Sl BB 1 T R 5 2018
GRS/ IEEC VAN BEN=T - YNS' L TR
AR R A8 #OL B A A7 S Sh i X D
LI A G R AT B 52022 4F , RIER2: 5 F
B HEYIEAAE, B8 E R SC RN R B i (A g, St
T LK B R, 40 & 20 s

L moRAnne )

F120 KA SO AR R SR R 5t

Fig. 20  Semantic search system for cultural heritage based on

a knowledge graph developed by Tianjin University

FEA, 2021 4F, ) 5F F| B 2 K28 5 ) 5F R Bl 2#
% i) COURAGE i H (Faraj #1 Micsik, 2021) 1 F
CIDOC-CRM A= {444 5 3 Abist 7= HIR B, S K24
SCAR S B O R AR T IR AR S5 R R
[ 4, B [5 B} 27 18 97 1 (19 Heritage Connector 51 H
(2021) HEE T anfram i A T8 RE A B R IR 3
PR A SO SR R R S5

FERCT A BT R 5 1, B 4R =4k
T B AR DK ) 1) FRTEI R R i, LB, S
A5 5 R T R AR AT AR 2] T
P AR SN IR TR Tl 5 S

ST U R SRR A4S A . B, e E Y
Tate & RIE 5 K SRR R A o B Tate A%
B 25 AR ARG 5 o [ A A A A8 R 2% AF (Ugail 55,
2023)$ P AE R (19 2 1 XS 75 F A Z AR BIE A
P

2020 4%, T HR AR 28 I 00 SO g 23 18 i
JEYE W 21 s ilad N TR e £ 3%
Z AW AR X TR 2 B E B ST 52022
AR 22 TR 2 Lu 558 N (2022) F1) IR BE 27 > Fl
PR AU I B HAR 4 BSOS BE T 2%, -4 0
TIAR IR AN Tk = i o

E121 A RS I SO e 2 1 I RO I T Y
Fig. 21

interactive exhibition held by the Capital Museum

“Time and Space Odyssey of Cultural Relics” digital

F3AN A S BT X 4% (generative adversarial net-
work, GAN) (Choi 4§ , 2023) FIl A T.%% fif 24 9 45
(artificial intelligence generated content, AIGC) (Cao
85,2023) HARWTES: > I 5k Bk 4 1) BR Al B 2R
TR MO AT R B R i, L E P
& 0T R 2= SEHLAL I T GAN 27 2 AN [R] (82 AR JRUA I
TE 6 L Al B A R B9 4 R 1B & (Elgammal 45
2017) ; 22 M K24 F FH GAN BEi HoA S0 ot Z /0
IR ] 28 0 ke (Wu 55, 2021) , G &l 22 i o
X BRI AL G ZARITTR AN, W
R AR A TR T

TESCH 0 Jie 7 S5 AL R D5 T, 2 Fh S g4 R 15 3

P22 AT REAR B i A B0 XURS IR (W 55, 2021)
Fig. 22 Al-generated fashion designs inspired by Dunhuang art
styles (Wu et al. , 2021)
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ATERAEIMITINNERSRE

Tz W A48 AL SE (VR ) A5 LS (AR) L HRHHR
=Yk R BUF AR A fnig AU RS . VR/AR
FRTEA R 5t b R b P RERICR | ) an b o 3
TR A (R B Fel AR T B (3 K %5, 20065 F
25 ,2010) AU B T B9 VR JE R Gili 75 34, 2023) &
BRI =4k 5 7= B AR LU AR TG 75 i A A 5ok IR 7 R T 4
56 = 20U (Meng 25,2021 ), 1M £ 25 A AR ) 78
SCAb T O AP R A L B AR T TR R A SRR
(PRE T, 2022) . BEE N TR REH AR KR, N4
BRSO R SAERE A% G o A i NeRF
1T = de MR RUME R, v LA R Y G5 R
T 2 G0 | 2 SR SO TR = 4EALIE (Yu
45,2021 5 Croce %5 ,2023,2024) , W Ah , K F SCA AR
N 25 HE B R (Singer 45 ,2022) WLRE H AR 4
WA AR . BN, 2023 4, 1 R sE A N T
A AR B LV i 1Y) B S A (Wang 55 ,2023a) , 4l
& 23 FF /i 52024 4, Open AT HfE HY Sora #5115 fE 4 SC A
AR R TV A i 2 46 i 2 A A N 45 (Adetayo 55,
2024),

A o N

2 = e -—_v\_‘\k

é € b b 3‘““}»‘%
Ll ot

Lot B A RE A dr B A A

K123 N TR BB FCHE A 0052 5 1o 2 1 210
(Wang 5§ ,2023a)
Fig. 23 Al-synthesized time-lapse video demonstrating the
step-by-step painting process of traditional boneless-style

Chinese painting (Wang et al. , 2023a)
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