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Abstract

Addressing the core challenges of aging succession gaps and static digital dissemination in intangi-
ble cultural heritage (ICH) preservation, this study integrates cutting-edge technologies—including
the metaverse, blockchain, and XR—with theories of living transmission. It constructs an immersive
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ICH metaverse gaming platform that unifies experiential engagement, knowledge dissemination, so-
cial interaction, and digital asset transactions. Through curated intangible cultural heritage resources,
a three-tier gamification framework, and a three-level content architecture, the platform leverages a
“three-layer, seven-stage” technical structure and four immersive interaction mechanisms to trans-
form static preservation into dynamic engagement. Practical implementation demonstrates its effec-
tiveness in expanding youth engagement and empowering intangible cultural heritage value transfor-
mation. It also identifies challenges including technology adaptation, content balance, copyright defi-
nition, and talent shortages, proposing targeted optimization strategies. This research provides a rep-
licable pathway for the “two innovations” (creative transformation and innovative development) in
intangible cultural heritage digitization, supporting the living continuation of millennia-old cultural
traditions in the digital age.
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Table 1. Detailed data interaction protocol for the three-layer, seven-tier architecture

= 1. ZEEtMRAERBERENIER
A8 HE S NP E Lt Kot 5 &5 R FE R UL

RESTful API/Web-
Socket. ERC-
721/ERC-1155. JSON-
RPC 2.0

53R E G H Protobuf 3%, jR[E]  WebSocket {RFEALIEIR BME
#4559 GLB + JSON 4%, J&fih (<100 ms), ERC-1155 SE3L
AR B X R e A R A R S I B [F) 20

B ZE -0 R

e B A 2 TG
W3 o2

gRPC A ZUER s, /& ¥ BVH B 2kl 5

gRPC. EBVHWY o e ol somm b3 SOULBRIE, gRPC R

W+ Solidity ABI v2

TR 5B, ABLEOEEI A4 FIMEEHE R BB IE
5G/6G + QUIC. S3 S3 API N i R 400 IPFS LB RS S 408 7k
[N Y i) API/IPFS. PBFT+&  QUIC £z 4 8%, SGUIAR  AJB#I, PBFT {RRERESAC
25834 R 22 F P B R 98 b &l B — 2
X.509 PKI. SHA- ot PRUEFMER 7, ot | b g g
SRR AW 256, AT SR, ARkt oo IS RERR, R

il e B P 8 e g A

A B B ST R AR T I R AL O F R 2l Protobuf + gRPC SEIL Z8I{E.
SRR A B RS B R AUE A S e, R8I ERC ARMERE O SR RS L) ABI FUEH 7 57
e, DRBEFER ARG ; =/2i#id 5G+QUIC +PBFT =& hill, k2 AN S HAEBIMEIT % MK E

DOI: 10.12677/ass.2026.152187 768 FESRERTH


https://doi.org/10.12677/ass.2026.152187

FRE ¥

B BRI, &P Y D, ARERCARKINILIE O AL ZE A B SERARIEA, B RIS Xt
R HC T AR AR I S g

4. TRAXENHIF %

34.1. HFREED

T HF AN AR AR R RREAT 1:1 B2, BiREGA% . T LA RIBRIIIEZ 0
s, FHER IS AAG . SRS JERBCR ST R AR R A 23 A4y 2R A SR R 4R T 37 T
ZOFB 1. A i e B S A )5, W BEE). TRE MRS ZHRELRE, S5k
UL AR AT SE EL %, R4 “%llﬁﬁiﬁ” FIRIR K. BIafE ST LAY A sth, P g
NRIG IS (RS . BURHABCE RS, W i RO Z R . iR “ B ism]
ﬁﬁ”ﬁﬁ,ﬁEMI@Mﬁﬁm“@m%%”%%ﬁﬂﬁl%ﬂ%@%“ﬁ%ﬂﬁ’,Iﬁiﬁﬁmﬁ
Xt R S 9].

34.2. E%EE

WA R AT S5 R, SEIARB AR SR RIS P ERFE SR o FERIMTE S5 AR AR ) 25 faj s 2
BN, RS SORE . SE RN S4B P POE T ARSI 0GR I ESRER S
PMESRIGEIE, W2 NBHLEETRESTF T2 MEIE. S5 BAEE AT KRR, ikl 3R
253G S R BN BUBHE % sih P BEAT AR R R OIME, ik T AR SURE B TR R R
o5 1 ) e 2 A ORI R 15 AT 45 R AT 38 ik 50 b B RS A A N2 B 77 (6] 0 AT 45 B i P A
Eﬁ%ﬁ%ﬁ%%”ﬁw,m#ﬁ%ﬁk\i%#%ﬁﬁﬁﬁﬂm,%%E%WﬁTﬁ%#gﬁqu,
2R N A4S BAH S T AR IE (4]

3.4.3. #3ZER)

Mg “HME - o - N B EAMA R SR 2 NBHLYME SE R AR T 55, W& HilE R
BEGTF L2250, AINS S5 EREZ55E, B MEREH NS 5RE AR BWAriFk A IR R
FEC, PR 2 OERCR . SR E 0 KRR R, T RCEE T I R SO IR R 45T 0 2%
SE ARSI R ANARB T G B MRS, LR ML G S 50T . RAR A AER, SR
P AR SO AT . XA AL B4 8 T ARG AR M e T, SClIE “ BT SR sk T A
FUISCACIN TR, R 302 ) B3 e A g T A R T 555 (1]

3.4.4. BEHLE

HESL IR + R + MEARDL I T A R . YIBTR RN T,  F SE AE 55 R A
JE 1 TR R, KL A TR R R B ME M SR, AR B RIS 5 Bt e s iR
T, ARIBECT AR IR S e BUS ] R T, B SRR, AR AR S5 SE U
B MR AEEEATIRSL, QRIS IR s AR BT T, R B AR B A
by P I & B A, 38 o IR 1% B o BO2e BUAR R S o0 ARIRIT H AR RN, TR “ BUAE - AR
- AR B RAYEDEIR[17] SURIHLEI B0 RO L P IR 82 5 R, bR AR oA A Rk I
ARy Se i, ARSI RE U B AR SR 1A EE(3]

e SLE N A SR ABURIIE
4.1. ERRHAFR
FEFH T G IKFTEE 3D 2B, WE LS A AR, SE A S AR, (S5 VR 3

DOI: 10.12677/ass.2026.152187 769 FESRERTH


https://doi.org/10.12677/ass.2026.152187

FRE ¥

ARIEZVURAAE T 6, Ehi TESNEESHREAT, RABGERER. a0, B RRESE
TURTIRERLER, SRt MRS IRIR[18]. BAAHEFERIBAIT A “ bR ~Fa (LK Dokl EAH
PR TILH RS “F 7 RB KNS, MHREU) HTIELARS “ 1157 A “aliE” R B, HH
PRAE IS HE B E SR S 5, 51 S WSRO T e S 4 2R, AWK QDT RIE .

N HEHR

Q BRIFERZ. BFRm

() © =

BH paES p-3:) E3%:10

Figure 1. “Lost Paradise” platform UI prototype
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Figure 2. Screenshot of the “Lost Paradise” platform’s intangible cultural heritage craft experience hall function demon-
stration
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Table 2. Comparison of core metrics before and after user testing on the “Lost Paradise” platform
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Figure 3. Screenshot of the “Lost Paradise” platform digital art gallery details page
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