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Abstract: With the rapid advancement of virtual reality (VR) technology and the cultural tourism industry, the digitaliza-

tion of cultural heritage and digital cultural tourism visualization services have garnered increasing attention. This paper
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investigates the research progress in the fields of cultural heritage digitalization and the use of digital cultural tourism visual -
ization service technologies. Initially, this work analyzes the current status and challenges of artificial intelligence (Al)
and deep learning technologies in the collection, storage, integration, and sharing of cultural heritage digital resources. In
recent years, Al-driven technologies have significantly transformed the methods of cultural heritage digitization and preser-
vation, enabling more efficient and accurate approaches to data collection and management. Subsequently, this paper
explores how digital technologies facilitate the transition of cultural heritage protection from traditional methods to more digi-
tal and intelligent approaches. In particular, the integration of high-precision 3D scanning, VR, and augmented reality
(AR) technologies into digital cultural tourism services has opened up new possibilities for immersive experiences and per-
sonalized recommendations. These technologies allow users to interact with cultural heritage in innovative ways, virtually
visit sites, and explore objects that would otherwise be inaccessible. However, these advancements also pose challenges in
ensuring the authenticity, integrity, and accessibility of digital reproductions, as well as in addressing the technical limita-
tions of current tools. This paper further examines the applications of cultural heritage digitalization and visualization tech-
nologies in the development of integrated cultural tourism service platforms. These platforms leverage Al, machine learn-
ing, and large models to provide personalized recommendations, optimize resource allocation, and enhance user experi-
ences. By integrating cultural heritage data with tourism services, these platforms create a seamless connection between
cultural preservation and tourism. Currently, the ability to offer tailored cultural experiences to visitors based on their inter-
ests, behaviors, and locations has become an essential feature of modern cultural tourism services. Additionally, by gener-
ating new opportunities for public engagement and revenue generation, these platforms contribute to the sustainable devel-
opment of cultural heritage preservation and the tourism industry. Al plays a crucial role in empowering the development of
cultural tourism integration service platforms. In particular, machine learning algorithms are increasingly being used to
analyze user preferences and historical data, thereby improving the accuracy and efficiency of cultural heritage manage-
ment and protection. For instance, Al algorithms can predict potential risks to cultural heritage sites as well as suggest pre-
ventive measures to mitigate damage. Moreover, Al enables smarter and more efficient data management, facilitating the
long-term preservation and sharing of cultural heritage resources. These technologies drive the ongoing digital transforma-
tion of cultural tourism, opening up new possibilities for cultural dissemination and public engagement. Finally, this paper
discusses the potential of Al and big data technologies in driving the continued evolution of cultural heritage digitalization
and cultural tourism visualization services in the future. As Al and big data technologies continue to develop, their applica-
tions in the cultural heritage field are expected to expand further. For example, predictive analytics could be used to fore-
cast the future deterioration of cultural artifacts and historical sites, resulting in the development of more proactive preserva-
tion strategies. Furthermore, the ongoing advancement of AR and VR technologies is expected to enhance the immersive
experience for users, enabling them to engage with cultural heritage in even more dynamic and interactive ways. The inte-
gration of Al, big data, and immersive technologies is paving the way for a more personalized and sustainable future for
digital cultural tourism services in which users can enjoy a deeper connection to culture and heritage. In conclusion, digital
cultural tourism services have become a vital force in the integration of the cultural and tourism industries. In the future,
cultural tourism integration service platforms are expected to drive the intelligent analysis of cultural heritage data, predic-
tive protection, and multiscenario applications, further advancing the personalized, diverse, and sustainable development
of digital cultural heritage and cultural tourism visualization technologies. As Al and big data technologies continue to
evolve, their roles in shaping the future of cultural heritage protection and dissemination will become even more signifi-
cant, ensuring that cultural heritage is preserved and made accessible for generations to come.

Key words: cultural heritage; digital technology; integration of culture and tourism; artificial intelligence (Al); visualiza-

tion services
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Fig. 1 3D point cloud data and computation report of the bamboo and wood carving craft “Liu Hai playing with a

golden toad” from Shishi (Wang et al. , 2022)
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Fig. 8 Emerging research trends of artificial intelligence in cultural heritage
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Table 1 The main applications and values of digital technology in cultural heritage protection
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Fig. 12 Data resource management process diagram

(Tamborrino et al. , 2022)

Distributed software platform architecture (Tamborrino et al. , 2022)

4 ZEMARKRE

SOk AR A NS s 1 A Ay, HL AR
1 AL TR QE R — B AR 45 [ 6 T 1 £
S B R G 2 2, SCpkast P BT A B B S
ik AT AR AL AR 55 Fe AR BUS T b . AR SRR |
I FH BBk A BT T Skt B A S 0T
SO AT AR IR 55, BE T B RS R, RGBT 3C
st = B AT R AE AEAE RN SRR D 4
AR BERE  IFRAFNT T HCF B Aoy B 77 3k 3™
MR . B BT R SRR AR, Sk
157 ) G4 A R A DA S BT R 1 RS B S AR
Pl TE e =2 A | R 0L SR G S A 2%
ENISEIWNN G S & iyl )57 = Wi A |E SRR/ AN
)2 5 B A B 3 58 (Zhang Fl Zuo, 2020) .
[ B, 8 fie 5 A B RN AP AK IR 55 10 400 3T B AR Sk B
SR AR 55 B TR 0 & R B ), SR v
SIRT SR ST TR BN R R A SRS

—J7 1, R BE 3D AL EMGCR AR R AU
3485 S R R 1 L SO R 7 A B T SR AN
FEANTT LR 8] TR BRI , oh HR R
RAEARAL T Fa M UE . e BRI, N T RE



$30% /E 68 /2025 £6 A

EEE, RE, T, BEE, BN, KH, HFEE, TEW
AL P H R BT SR AT AL AR S5 R 3R i e

VR BE Rl AR T 1 SCAbast 7= R A8 N T . AT &
PBAF AL > A A BRI L A 3k B g
1 5 BCES A A B fiE A% PR TR SCH %) 2 s 4
FEER AR AL, FHEAT SZEE I, SRy PR35 i 1 o) o 4
PERLAAR I . RIEE, AN TR 688 vl T3¢ H 8h A
B AREEFRTE A ISR 7E SOk P A A B
AT A VE R o 38 TR 2 20 AR T )
SR AUNUAE SCY B 18 52 | R B 5 1
AR T AT R T, Wk SO i e I B R R R R
BT ARG LIXHR IR SO T H 3h
A4 (i (A A5 LA L B B S 1 ) s B
e AH SCHIR A I SR T AR Bl kB T iR SRR
T+

F— 7, N TR RN T e m i =R H08T
L SR RIS RS G Ui N
JR PR TS RN LWL ARAS LA B 1 555 3 =2
D s 530 R . ALTE 200 5 R R Re I
RIS ok e S DRE i I M X F AN 2 = S A YN
B, 7T BR SCAR R I B R T T P 25 R
57E . BB BRSSOkt B E 5 T
RS A R T SCAAR B s A2, ik DR =X
SCARIARTE AT Wk T BE S A 3D AR A Sk
072, g S AR SC RN T SCAR A DAAE Tl 4
T2 2, LB AR R SR B R AR AR SCAR iR . ATER
Bl B A5 PN A BRI A SR 1) SCAR A% 46 T I g
SR T SO N B IS B T T S S R
XF SCAE P IA TR
4.1 FHEeLEELE5IRXE

SCAb B B AR 2 s T RUR
ENNER TR TR 2 20 5 = WK (S N A €T TR
FEAEME DL 3 50 ik S AL I Bl 25 A, S 80
AR B o PR A = SR o B ARCARAINR [ BT
(2012) TR 2% 2 FVATR B 3% S50 44 AR B A,
SCAR I AR B ISR TR T 8T Y AT B

SCAk I 7 A G B AL B L TR B 2 ST )
FUGEUMNF AR B A% mok B R AT i ey . &
UM ZR G038 S VR 2 2 AL (NG TR 22 N 45 ) et
XF Ak ™ UG HEAT A Sk 5B il LURS B i 42 S0
AR BRI AR . A, TH ML SE F AR 3
1 AR A B AR R, 8 T SOtk I e R B E 1
FERG AN BRROR A 8GR T BUR SO 3 A5 A
1S HSCHE 1 R BB Ak DG I Ak B (R 95 T2 T, 2024)

X R T B — 7 A BT AR R S B AL T
INGE £ 0 3 HE, o — 7 IR R 5 200 SC e i R
DB AL T R o ) BH R At

FESCA 4y B 5 T, BT AR B SR E b B
(NLP) 4 A g M7 v 5 A0 =E 4 5 SC Ak 38t 7™ 1) SCAR B
it 38 3 P SCAR Hh 8 S I OGR4
FESCAR Bt SCHR A A 3 R, NLP $2 AR ] DL SC
ik B sh R BOcboT R i B SR E SRS
P 0 #E BT LR A W SRR S I gE & $E A B
=B SOk B A BRI 2 R S (36
FFE K,2024) o SXFP 22 AR 1) AR b 2 7 =X
AR = T B ARG R R T SO B IR B TR
JEUAT BAZHE L0 TR 51 5 Ui I MR Gi 4k
B

L R ORI N T A UG AL 38 SCAR 53 B
FPN AR5 55 B8 J0 0l SOk 3t 7™ 1 TR 1R 33 (] B
XU I 55 SO Ak 7 22 (R AR I BRI T B4
(VGBI B BeIE,2024) o L5000 SCb st = BE w
TR S P A L 22 40 () - 0T e =2 S BB | AN [
by DX AL =2 8] 0% SO B A E A X A B3 il A
IR E RS A RIS A BE 3 5oh R Gi 4k
A5 BR R, AN UREE T2 4 Hh B B B R il 75
AN TR SO A8t 7 B30 =2 1] 114 56 2R A8 15 B0 EDULFN 5 %%
(ERERAMZEDE e ,2023) . AEY) B SC At = 3 H Be
b 8 N7 5 S ) DI D 285, (A5 AN W] 35 H 1
AN S S 5 PR, DA TR SCA B I Y 2
A FERE . A, N TR e 5 AR NS S G Y Sk
18 A8 B A A T 40000 19 5 °F- 5 2L AN
] o X T R AN (] M DX ) SCAR ML) RE A% 32 T ] — A1
TR - 5 e 250000 | TV R a5 BT R [l 9 S fb it
PR SRR, S SOk IS 1) A BR O  FL 36 $E 1L 5%
DA R . DT 2 B SO B A 5 28 00, XN AUA Bl
TRy B SCAbst 7= 8 BEAHE ol [ B 8] 9 24 R 5 1R
FBCR I E
4.2 MHELERESWEELE

M S5 P EAE R AT T I i 22 BT, H A%
GE ik SC kst e S B = H Bl A A B E LA 2
FREBT P X 2R AR IR 2 B oK X Fh
B — ) 2 I A2 A DL U N R S IR Z Y
T RGE W58 T SCAEs P IR s S R
Sy — 7 T, SCAIE = TS B A HIRAR R e 2%,
T VRIS D7 ST B HB SRR AR DL X 2 )2 IR U

o> I

2317



2318

PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

Vol. 30,No. 6,Jun. 2025

o SR, ST B E AR A B = R G RIR
HAG R HELL , T 3052 AME LA RO A SC Ak it ™
14 13 50 ik 2 B HL AR 2

FEAR , N TR AR A A SCAb 88 7 A5 46 v 1 1
FHB kS8 sh A AL A 2 BUSALRR 1 & e, B ALY
PR RE RS SO RS (R 48, 2023)
Bl FH P B BB 3G, AT R GoKE RE A% T8 40 S0
Z 1 A P B 2SRRI T R A 0 S R TR
AEA” LR RUNUEE T P 1 R A 7o B
(i Yaic s e Dy s ) R 2 a1 25 U A Ar
U A5 B AT 2 ) A M AR R TR TR S P ) SC AL B
fife KO FN2E 2 55K, M2 INTE AL TR B2 D s SCee
ARG AP B 22 HAD sk, H s PRI HE A A 56
T sl D LSRR B SR R s A 2 IR
N AR o X BRI SO st P AL R o8 5L X
V£, RERSIE I I 2 REIR I oK o

TEXG TR I SE (AR) K LB 5L (VR) S5 3 AR 19 4
BT, S 1 R B — EHRR SO I s
3% 570 Ry 22 B B B D0 R 56 GR35 Fn 2
YH52,2021) . ALZEE 3D BURER SEAR N HT A 2R
T A EE (A5 30 g s R DL AR AR A
RIS A LI, P N RE AR R 845 ] rhoul
FE3) 3D &I vty AR SR, 4 T LG i 1 i 10 f
B SRR U ST SR SCAR B B A SR R (B
LB, 2024) 0 FKM) AT AR FIA
() AR Fl VRIE 3, i 25 51 AT Jinse ik (R & 3055 F
PRI E A kAR, SChis ™ i R R
N R 2 ) AR S R e ) B A () TR AR
5. FHP AT e TR e R, B AR R
BRAETF-B S bt = i “ e B sg 17 X Rl 4E
(4 BB {45 FH P RS A i SUL A 85 b 2 Sl flh 4 R
ST ARASE 7 () SRR I, 3E— 25 15 SO AL 75 1Y)
RIS . R ITIR R0 AN RE & P R R 2%
R, A RE L P REAE XS SIS A A IR H P

BE AR, 03 3 AR B3 B AR A A ke S Bt
— R X R A SO R R AN
A5 R e AR BAL 16 )2 1, B BB 3L T P i 2= > 1
BE RN A SRR N A . S TR — s
AR AE S ST, RG] LA A G 2 2 K
TSGR, 45 B 4 AT 1) FH P i E B I AN
A AHSC A, WSC s Ja 1 0 s APk ek 5 55
PEARARLAG 25 SCAE IR £, A5 SO Ak st P 1L 1 o L BH

Je RN g 3l X A =, PR CAT LA
2 2] B SO R B ] DUAEAS R 5 Dy s Sk e AR
Iens

AT I AS T 8 25 44 3% 17 52 0 S Ak st = A5 1% v 1)
P55 8 s e AU P R . ARk Sk as L
FEAAA G L — 0 B T2 BE 8 AAS [F] SO 65
TF 5% MRG0T 0 U o B RS B PN 25, 3 o A e 4
BRAb Tk B STk a5t 7 MR R 2% S BB IR
XA 5 Ak MR 1 S Abast 7= A% 4 5 hn - A Ak, L
Z b P I % Bl 1 R R S S A i o i
[ EPL S S 526 1 SCARE 3l I A A BRI B g 3
ARG . XA RE AL |5 2E RS SO AL 1
FA S SOk = BE AR A 2 BRI E R
15304k as e 2EAE B iR A5 8 Iz S AL 1 A
INHL
4.3 XEFHEELSTSTNMERP

Ak B e Ak AT -5 T O 2 A
PP RS BT Y DGR 2 e O o A B KA 5
N T BEMIREESS &, Ut ™= (R IP DL RE 65 M 7%
UL Z) FRO0R 2 T 4 T 2 3t 7 7% AW 00 R 45 3K 52
B0 1= Qo R o R U P

FESEBR I A, N T RE RN KA Y 4 A i i
DU LR A DAABE 3 A8 Sy AT S BRI B R T B¢
(M B, 2023) o Bl i 2 FITR JE 2 2
RURT DA 3 PE R 0 Py s s 4 A5 SCI AL BT Avr
B AVERAEIEAME B, U AR AR AT AT 8
PIRIC FEAE R Dy s A Bk S B, T
RER A R A% 1 7 SCAb a5t 7= i “ M BRAY 227, DI T3
FE TS SO AE R A5 R A0 KU . o, e —
S ELAT AW e I S RS AR A (B o SO T
PEOR 3P AR BB % A6 0 1 A SR A/ 1) 24 4 B (R A
Ao AR AL T B AT RE IR AL RS
REMEHE AT A & 7, 3l B D4 N DR BOss 2 i [
i, DT 3k 5 T XE M IR

BEAb , SRR IREE A5 A4 X6 SC AR a5 7 1 52 Wi AN T
ZA0, JU R B ' AR B RN 25 R YL S A A
BHE. HATEERS, Kbt R4 Lk Al
VSIS IS P A, I %o 3 4 PR 28 X6 SCAR 9 7 1Y)
TEAE SR AT IR BE S B AN, >4 2R e e i 138
ol I G 2 SR AR AL RS, AT AT AR 3 1 A AR Ak
SCHI AT RESEIA , I BB ) PR N B R R,
SR HCI63% 1 g o2k 45 7 4 e it , DA R IR PR B 28 ARl o
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HIFAIR UG (Luther 28, 2023) . KHRE , X FhflE
W5 TR AL AN e (8. S K SR I8t 7= R A

i , i BRIV AN E Y A A R A B R A OK
B REAL ) TN PR 3P BE S R 4 T DR B U

) Be SR HRCR . ARG KR 2 DL R I P4
ok 3 E R BRGS0 ATT , 4R B SR g BR A8 T B
BRI, AT ZR Gea b % SO IR IRURS: B4R it T
TR H v JRURS: SC A i IX 3k, DA 1T I B A B 3 B
Fie B U5, A Hp i ol L X el e XU S AT T
RRP X SRR T T B IR A R AT AL
Hi BRAR T ORI AR o G FLAE R A 9 5 A FR 4155
T, TN LR RE A B P O B 2R PR S
LA TAE RS AL A= 54k (Leissner 45, 2015) .

Wil AR By — 20 e, SO O A A B
TR Z B SCATE PSR AL AT v o R R )
ZREARR SRR ™ o AN [ A2 AR g s K
P LR AL R G e 0% A 37 BT 4 T RN 48 £k 1) A5
AU SEEU 2 SCAR B B IR s S5 O . TR
TOUIN P ORI 5T 3 2 — 25 SR JRASE AR fry AT A e AR
SEPRERVENE , B O ORI N DL BR S FRAR ATER AL IXUBS:
PEAR 48 S I TR AR R X i . 38 A X FP A e AL
ML MRS A, SOl ast ™ iy we i PR3 5 8 i —
MENAS BRGSOk ast - B 35 5 NR A A
BREAL A7 0] & JE (Casillo 55, 2024) .

4.4 EBUEHEHFLIEIT

TEASE R Uiz P B Ak eb . A8 4k 5]
FRE B P AT 2 O A% 0 T ), IR SCAR AR
PRS- B E PR o BfE BRI RES & R
() H AR, & TR SCAsE ™ O 4 30 H vt i i i i 3
BPA AR T B BTl ok B SRR TE AR A, R, 2%
I AR REFEILIL C BN BT IR R Ge ) %
H b, 38 0 50 A A A 04 5 s S Abast r- Ao Ak
e B A AT SR RIS G (S5, 2024) .

B AT A RN 7R - 5 1) BB FE ) Ak O 1
Mo Ukt B A R R TR K S 3D A
i GRS AR 1 25, X L F AR TE K iz
TP IEFE R I BER , S 8HE . De Luca %
AN Q011 [BIFFEHE H, 3D 4 F MG R 42 1% £ 1 fig
AL, AT LU k51 BB ALLES R AL B i R
KT #E (De Luca %, 2011) . ZERRFH E5IAS
AHFAE RS | I8 WA BE I 1 A8 ReR i, AN
AT DAREAR K I REAE , 168 W] DUAE AN 52 M J 7R R0 1Y i

P& BRI Il A i o

TE R b 217 T, AR REFE SR L B T A i it
K R SO P B AR TR R SCEEBOR o SCfki
7 EC G Y b R R R AL B, U 3D A
FIRE DL S VS Y S AT 55 0 PSRBT, Jl A =
SRR AL EIE R A W] DATE B T N 32 R
TG 50 T D/ A B[R] FI BB IR T oK o 4, thE 5S¢
b 35t 77 21 21 G Bk A B 2P SC 41 41 (United Nations
Educational, Scientific and Cultural Organization,
UNESCO) & 3% 5 st A Sl st - Bt = R 458,
2 T SCARAIUAS) 3 3 e = 5 P mT AR D B A A
AR O I g o B0 BT R, T AR 2 S A g
PR A ERAL R o X — B IEE R A AU R =
T BRI E AT RS AR gk T B R SO AL
(Henriques & 2017).

Az AT 0 S B s PR B A DR AP R AT 2
R H AR B IR R A, LA P00 B8 IR K A 2L
I o FEARK R PR3 T H v, A= i J 4045
BRI — DA, BB AR R Ge i ml [l |
i FH A 55 5 T 25 25 1, S nT R it S A 2 ) fel 4 B
oAt B IR AG

Az AR SCAR 38 7 PR H AN B TE ST
RIS RERAE IR BB LB SR LR B E  E
A EMRAIIAT o 381 2 TR 7R 35 BE A AT 3522 77 T
AR IR, A8 7 T A T EDRE IR A S (5 Sk
TRAP YA REUAR . AR SOk e At B A
AXAS 2 ) i B 382 7 A P 4 B, W2 o HE Bl AR 2
SCHTHER I R AE 7R 8 (Loulanski 5%, 2011) .

4.5 AITRBECHLET B 2 4B 7T

TEBCAARIR T, N TR BB AR TR R SO ik it
P AHES T S A I BT, W HITRE T
Z e i B 145 . NFT (non-fungible token ) 4% AR
X BE 4551 ok 1B iy 2 A AL 4R e K
NET 737558 o 5 F I o8 1 e SPL3E T Y ok — 1
AT BEHCE TR 1 SOk 35t 7 R i 1 AU
FIZE 5 (8 (SR BLRITL G 1, 2024) o FEYI T A SCAE
LR AT LUK SO Y 3D KR R B R DR U 1] S
T A NET HEHT A S5, P DU DL A s A 25
FH I ML AE T D A TR S R, 52
BRI OHER R . FEARSK i 455 VR/AR 1Y 5
BRSEAE AR, SCAR I 7 NFT 5 P 0 B8l R 58 i —
AT, BT LS B AR BER B Sh IE "
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C Y 3Cfkis ™ NFT,

X BT BE A 3 X B 11 378 WP ORI S
FEAE Al SOt P B IR B N ARz 1Y
FERERRATE o BF9T IR, 36T X BB 1 K 401580 A
G AALE P A5 5 A s Sl RIS #1977
M RESZ A F P AE AR ] PN i oy o e 77 ] 3 5007
BSOS AR E SCAR AT GRS . NFT 951 A
A TR U R SC AR AL B A% 2 5 9 1) 28 R R
TnsE 40 32 e B B R A 5 SCY BT RRUAS I
| AR O RN 2 - o 3 Ao R B R 7 (A
J& R 3E B AR SR | S Abst B R ek A D S
TR AL A 09 48 (RN 4 BRI Bl A 16 4 iR 58 T
ARG I 5 5 AU, AR BT ST
(R B ARIL T A 1 SR (ST S Al BRI L 2024) .

AN TR Re AN SCAb st ™ r Al A & S, DLsc b
158 77 Ay A A A IR KR e 1 oy 1Y) 28 R 345 4% (Inno-
cente 5, 2023) ., 4%, Uk IER A BN TR BE
BN A BT P 0 &, BB 6% 4 P B A1 i
HARL, AME R 3D AT RIS 2 A Ak
B, L1 P A R SO v B S AR IR D s b
RSCo Ay . LA EHEY I SCAs ™ Sy 2R A i
CRARTE < A5 25 ) R ], 12 I8 30 38 285 200 3D AL AN
YR 2B U0, B 20 ) (PR 70 ) g 5 b A
SR TT R IR EL R A, Al P R 8 A JE 40125 [R] rp 44
56 v [ A% G0 O B R ) R R T A AR R
o P AR A AN BE AT 21 38 TG 37 S s A
K JE Y f o AL R RETR A T i b B AL G ik i i
PIE AL UL AT AR B 28, AT AR AT VR B IR 1) SC Ak A
B 3R P B PR AR B SE T BE S
IR SO . R RS B HEF TR ST
BUHL, AR S TP 25 5 il i s s Ak
FRLHTHET SEHEw. EHPWE LR
H L SCAR I3 7 TR AR A T R ) R e 15 T A
HE— 2L 5 Ak P SO AR 2 0 12 R A (Rallis
45 2022),

NFT . VR F AT S5 A B AR S T sCqbist = 5 80
RAETEIREE RS . XA RLG A KT 3ot ™
1) A% 1 0 T, oA 2 SR VR e A R T R Y 5K
TR . Aok, BE R AR R RWT & R, SC
AVl O E R ARSI I N R N Sy | E SN
FESE IR, SCARs = AN PO D 58 B, B
S BRI A SO GEUR A FE AN R) SCIA AR 2

SR, A IS T — R IR, SO
TR SCR R 55475 I i — LE PR AR, A8 B
WEARGE— GRS L R P R i — 20
P2 TH45 (Zhang 55, 2024) . X 2[R RR ] 1 S0k it
PR BOR Rz B BT g R R . I,
TE3%X — i B, B A B AR R R AU 2, SCfbs
PRI AT EAF BB B SRR, BT 7 s
SN Ve e DR TR A NS L B 2o 2 SR IURVN
JEE Rl 5 D SCAR 38 B PR AP 5 A R DR SRR IR
Pre o A SCAE 7 BT AR AR AR AR 4 5 4%
T 7 TSR AR — R PR DL
B e =52 B R A% ) AR AR 2 R Ok K JE R R R
Pl .

JRERR K, U5 7 8 7 A S 7 SO AT LA
IR 55 TR B e SN 15 2 B e K AR AL RN
Kt RFEZ MRS BEE N TR GE B A
DX B S B M BOR B AN B A, SCA e 7 B R4
FSCHR e 554 S B i B I BOR il o i i 75
SCAL TR R A A B LR R A B T N R Ak
RS Y HC 7 SOR IR 5515 BN T TP A i e T
BETMHT AT 0 5 75 5K A A B DA G v ) A A
TS E TGS o B SR SIS R DU S B AR A 1
S UTIR M B K, (30 % 78 SCAAR R P AiA
WO AR RSz . IS, SO AR A S AL
LR SR I R Fp 2 K JiE AR )R R B DR A I A
fif S LTI Gl B A A B A AN TR A Y B
PR HOR AT LAl SCAkst ™ i s AR AT, A i S0 Ak
Pl 2 T8 & (Chen 55, 2024) o [AlI , % SCAE
BRI TR A DG 2 A 1 FURIA B R Y ) 2
SR AFIE N E B, PRSI A AR RO T
BRI E VAT R SRR R A e ) T SR

i AL HPEBH B FFR2UF IR
B LERAHRES, HELE R AR
1 https://www. csig. org. cn/16/202011/49337. html, /£
e F o R
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