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Abstract

Shaanxi, as the most important center of ancient civilization in China, has a very rich
historical and cultural heritage, among which the Tang Dynasty is the most open, strong and
tolerant. Among the large amount of cultural heritage left in the Tang Dynasty, the tombs of the
Tang emperors not only represent the political and military power of the Tang Dynasty. but also
reflect the highly developed economy and cultural and artistic level of the Tang Dynasty. which
contains extremely rich cultural resources.

Firstly, in this paper, the historical achievements of the digital conservation of tombs of Tang
Dynasty was sorted out, the research tools of management science, computer science and web
design was applied to address the problem of fragmented research data, the design of the research
data management system of sculptures of tombs of Tang Dynasty with reference to the national
laboratory certification system was studied, a standardized digital collection scheme of tombs of
Tang Dynasty was compiled, a research database of Tang tombs was developed, and an interactive
page for database management was designed .Secondly, information theory as the main method
was used to study the information architecture design of data and communication contents of
tombs of Tang Dynasty, and the information volume and content production scope of the
visualization communication platform of sculpture art of tombs of Tang Dynasty was determined,
and the production specification of visualized contents was formulated. Thirdly. information
visualization theory and interaction design was applied and the overall digital collection of the
tombs of Tang Dynasty was carried out by using the *Digital Conservation Plan of Tombs of Tang
Dynasty™ as a guide. a large amount of communication content was created based on the data,
and the immersive information visualization platform “Great Tang on the Cloud - JianLing of
Tang Dynasty™ was developed and released online. Finally, a forward-looking study on the future
of the cultural heritage information visualization platform was conducted and the concept of a
“virtual platform" to explore the future dissemination of cultural heritage was proposed.

Due to many problems such as geographical factors and heritage status, Tang culture
represented by sculptures of tombs of Tang Dynasty still faces a huge communication dilemma
in the information age. The research on the information visualization system of sculpture art of
tombs of Tang Dynasty has designed an innovative and complete solution for the digital
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conservation and communication of sculptures of tombs of Tang Dynasty from a systematic level.
The solution covers the whole process from the source of data collection to the final content
presentation platform, and also provides concrete experiences that can be transplanted for the
value communication of other cultural heritage.

Keywords: sculptures of tombs of Tang Dynasty; cultural heritage; database; information

visualization
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3 PN S T UL B G 1 L i

5 BB R AMIHE B AT AL B B P s, a5 2 vt ml PR m AT
(EESYIVEV PR ERSYIE N R S aa e N SRR = 07 WS W N ERSY O oy G P SN S I RN
T G E BT S BN, X HEM SR, REAFRKERHET 5EE
BRI 2 rTAUE T & B B 2P IR

BLERMANE. AL

3.1.1. (5 Bk E

1982 4 Edward Tufte 7EHH:3E{E (The Visual Display of Quantitative Information) H1 X
RN IAE S ARARERE BB 7 EARRTTE, Hdo 115 B AE A EIF W)
5E S VA3 RS L h SRS B 5 A @ RS L =208, [H 5 bR v : GB/T38667-
2020 {15 EBOR REHE Hdmsrdarm ) o REIEE R € L, BEREEXR. RIE
ZHRE AR IR HZARSERE, JF HAE DL AR Ge i AR R S50 RO B L8 K E s
LRI N RBARW, fEiAE ., 2R W, 20 LANERE B, BRI Hr 13
PEESAN TR HAE, (B XA K0, 141 B8 5 F I SRAL RS 2 XA IR /N AR A o
DA R BT 5 28008 1R 8 SORAZ A2 v S5 B 20

Xof H SRR 15 BT e BAERHE BN B AT E ALY, iR “E” . M
BT BEER” F MEE X MR, HATAEHRNE R R S X— A
TERTIR XS T B L E 0 e 1 e v h A SB35 2 1 2 P 8 2 o) &5 R 114 £
PEREAT T HRE B T g B2 145 B AT AL A 36 & TSI IR it A2 ot v S RIS 1 2
PEREAT RIS, FERS M EAERGEE (N HHXEE SR MEARETE L, £
& SCPUN S Y E B A SERE . A E B RE S, BUESRXF 63T £
PERZ IR, EHIELE BT 028, smilE AE R, EWHIEMIE, WL EE R
MEE .

3.1.2. 5 Bt B Kot

JE B REZR I AR SRS B SEiZ . ST DO AR R R MRS 2, A2 AT S
SEERIN, TN R R PR R, KB Mok A, FLl ST (AR AR R AL 1 AN
R, 42 R P HEZE 10 o3 AR TR AR, TCRE A9l i I 1] 5 28 AN B D) 152 6 Bont R B St IX B A 445
SR o FLR B R I RESE T SR AR B B R IR B E A S AT A
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MR AR 3 LU AT I ORI BT IR, B S PSR P S22 B 0, Bl
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SR ERENE TR SR LA R S P R SR DA . e 245 232 AR Z A5 I8 3 AR A2 B R 25 12
AIRALST & AR B, TR BN R AL R0 R A [F1Z%F & 4 AN [R] T a7 5 R 0030 s
B TR KRS, IR ROV SRR R, A AR T A A R A T, I
HAR G RBYERF R AR Z UONE, I AETHE G B8 A B BTS2 55

RPN K, HAS BT EEROZAR A B 2RI B (5 BBk L
PR PRSI et b AR I AR OG5 S I P 2R AR SR BT 52, SEBRT 5 U
FRIBEFE AT 322 5 B o BE Y 1) 26 2RI o SRR ME R SR, S Bt EZE R A P 191k, &
THRASENE . AATYERR ST H R R BT 9 5 SR AW R SRR, RN BA
RIS 5 5 P RAFIE . REPETR R, HAE BT R 2 A WA o, 0 2R Y
Pist. BRI EFEEE SEE N ENEERAN, HES/ TSR ZAREN, Xt
5 UL ) 3 A R ) RUREAT (RIS, AEAR AR T ATE 7 (IR 38 5 2% o Aok, 22 n]
LI AR5 EEE 2 18] 5 W AR S W AR [BY P, A5 S SR e 0 B E S IR, 2L
AR 2 TR R MR SEOAIE, R B AR BOREHPHEEF, TU AR TR R A2 AT BA
KRR 345 2 il 5 s A, B 78 70 WA E 1& — Fh s L3k e “A 87 4
reAE B AT & LR B xR

3.1.3. W ALALAE 2 A A v

BT E R T R 2 R B AT SR B 4, HEE DL 360 B, 720 A5t
AT SATEREEA, ke BRSO R ERIE N

FREBIETEE SR 1 4R ZHOUE R T B F &R B RT3 BN Y
MR O T4 3 FHh, B— RN SRR R A B AR, &K K2 1E
BT E, GRS, ME R, S s BB R B, oA T Rk
WMERR, WERBIST TR TG, =48R, SRR RN T 7.

3.2.45 B 3Bt

5 B AT A 5T Dy B SR U Ak A2 DA & Fhth R B8 48 9 JE AR, BTN TR —
ATARAL IR S50 . B 215 B 2R, (5 B RS gL AR . 7215 B nT M4k B 70 A
Matt Wool man & Z44(5 BT AL 2R M S 25 9 EL R DUR, J0ailie: AT R E. iR
PAJ gk« B X (Mapping) 7, FIT 23050 E . it 45 371 “ 154 2N (nforming) ”
HTERIT RN S FETR “ZZH30 (nteracting) 7, PLAK B RIR et ik
TR “HERA (Exploring) ” 1, 0%k 3-1.
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Table3-1 Survey summary of information visualization architecture ~Cartographer/Dong Wei
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O fE ST AL #
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XFARAED i RGE T
Kt v LA R 3

W FUAE S R

AZH
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MR EREM AT
PSNIBUR S EY SRR
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FoE & MM T 215
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LRI, FREDNR
EIELNESE LIPS
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23 360 EME
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AT EoRFEEHD K
RN R 45 BT 41
1 X

WER N8

24

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



JE 1% BE PR T ALAL & SR 6945 Bkt

3.2.1. Z et (s Bt JE

AR FW 22 HAREIHLEE (BRIREIE) FIRBARETZELW A “HABR
W7, FEFEA AT, @E AN ARG B MR, XA S 2 AR E
FORR S5 BN RS AR BN 2, BIEEN A5 B EAA, 41 hn— Bow 1 HoAR B AT BL2 S0
SIAEMRAC L, WAT LR E, HAE BN AR B, XOGREA ARSI, SR “ 8
SrEEEm” XA AR, AT AR R, ARG 0 BAE BN, B S B A
VIR ETE b, TG BRI 200 T 3085 B R B 28 R R E IR
H Al N RS A R SIS ™ IS A E AR AE AL I B 2 ik, HNAEE R
RS B FLSE TG0 AN B S50 2 )RR () A JE AR AR A0 75, (HBARMEA L, STt ™ 53X fE
B R & 78 RS BREEEE R, i RBRATVONEEN A 5 BA B
P, BEATAMEB T P ils 40055 [& AL 107 AR S RAEYE . FF 5 1R 2R A5 B HiEE. —
IS N MR EAE RO AP 5 B 588 T AR, WS E R BB A S
FAME BAR T A E RN, FERERESE. X7 BBREZEEGE—MEERIT
& b, AME B AR AR R Bk 75 28— € B U o WA — R 2 1) “HF
EARLRY” JEI &, 7800 S BN, HilE 1T LA Bevk R
(1) E=THE

JE B REEAME BT AL & E R I &5 BRER M, FeE BRERAEND
FEHRETE, B RERAGIETHE, ARG BN A S B L, DL RS A1,
HEG. i, AR EE BB A RN S ER T, X55ELES haFEREIW
Bk TRMIASVETT G, il S5 A By () SOt 2 215 B BBt O T R
AR, 25 BARG B LR IETT . HIRRE B ERIERE, FENZH
REAEAM AL % 01 L 22 70 SR 058 H AN o2 — 8, IXFEA AT H P T 22 B o5 ) &
21, BL 360 A1, B A IAS BT N 22 — R, AR R 22 5.5 206 2545 241
FRfE S 2R, B PIAREHS=AmE, WImENER -0 TREE, N
MR 11 615 BRI EAAR N,

(2) AL M

AT & 1 E B e A AR T A, BRI AR E KRR
AFEEEFIRE SR, E5 BRI AL, BIRNGEA R TP ER & o, ~Faxt
TRERE B MRS IERS XA RERI BN, P 6 R 780 =2 2015 2 1
W W, HERWE MR MR NFRARE R . T & 115 B BHE M iZ 75
i Z 5, 60 & 10 7 #R SR AR it B A F) 5 A2 £ 2 v v 1 B B
WA S 0 1) 13 e R it A I R AR 6 A5 A PR A ke 1) JR S S 3 2 TR AR 36, 578 2 A % Ut
AR ] J2 T AN FH 7R K
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(3) %E

5 R BT A J 1 T BRI RS S B i A B E b, A5 B IR G A AT A4
B DR 2 T ARG IR LIRS AL, B USRS SE 22 B O S R A7 158
orHERERE, PR UAE B R B e ok i, SRE—Fh B h# SISz, 77800 1A
%, AR GAE B A s It 5 BAR By .

3.2.2. e AME S 2P

I SCHE 2R DU RS B AT A SR+ LA AT 22 AR R 3R B e 0 2805 30, RS
PLEAR BSR4 R, WA B FEZE B ZARAE 2 B A i R — i B 28
KREIL, AAGETE I N Son B RER I ZARIE 7 {5 BRHSRE D 2 3ATT H Al ReENS 3 Y (14
THENLBOR Q2 R T Z RN, 2RI AR AN RE R — [ Y L rh R R 22
NIRRT, Fg EAE TR AT A LR B Ak Rt
A5 BB, A5 BERKIRTH RIS T H AP HAEM —Fh 2K, M2 BLLRE
frfs B3R DU AR S S 2T IRAT T & o BURRRRERE RIS BT AT 6 981, P E %
i N TS AU B s B AT A28 T R 2 8 R SR A U, DU B 2
B0 1, A U AT DU R B A IE S EREER I OR &, BT LG SFI Ak A L
LR IR LA A X3, 2 A I 5 R B S 45 4 o FL R bl T 2 o 3t T ARG AT+
ATTT A B, B B RRR 7 2O B S AR SO #EATIE I, AT ARE N O A
FRANE AR EAZEOGN, AT PLS T SRS AN R 70 DX AR S R AT 30 U D0 S R AR 2 5
FOEE R BT RS, B AT AR T G BN Z R SEDUE B E, Fe B A—HL. A
— AN PR SRR SRR RRIFIE S, iR, S5, X
FRERELL “IEiRa” 7 HOREDL. L3 ERTIR, Wi BfE B TR H A4S B A R
FELRETERT, B AR 2 2 e BE B R ITTE .

3.2.3. £ L IRIL 1 B S0

5 R BT AL B (AL G SO B IAL Y, kB AU A ) RS A [A] ) 22 ) 2 S T
e ] AR I & AT 5 SO, B an AT AT DA 2 18] L Ay A B 28 K € SIS 1R AL B, 1T RE UL
AR AN TCIESE o REANAS TR “REA” R PEAE T HAS AR S HURESLH, Qi —ME
SRS Rt R G 1 B A R A R R LSt S R B AR, (5 S
R BRI X THREG I BB 25 AR OL, — PR RGBS, X TR
FIEFATERI, MR EREP G B iEte, R ZEPAT H R I S 2 ik
BT A G R ZH RS I A RB IR, RN T A5 B L FEAT R 2
AL, SR H RSO RRAEAE I AL, R SO H R AR AT T D5 J2 A B 12 4
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fifi b, BRI BE L AN P AR IR R RIS B, R T U ST TR BRI, R
EE=YSUNER SR BV b ive N1 R 44 R RSN BHibei X g S 1B i 2 WP e i X4 NAE DA
SRS S B R B8, fdf REIE A SR

AN R A BEE 5 B 2 IR A AL R, P B Se = 58 o T B 2iE
A5, BT S B IR HOE R A S AEMTAL, U2 (B R RAE, WARAEAE R B
PR ] k2, R R IE B R BN S B EE R Sk, EEEIdE O R,
PR 5 B EHE R ER BT, X TAFIEE, JCHZR B E EIE N 2
TUBCE, JF HAEBCT 5 B R NAE St A AT HE P U, 2600t SR (5 2 K 4
AL .

JEERER R AT &, MEEZE B T =NER, PRI R§E S Aa
B AZ L, R H RN A S B R R E T R I RNRsERE, 519
JUONS B REER AT R BON U, TR, I BT i =5 AN s A SR 2 TA] B 5%
WG, A SN R I E RS, B R AT R SRS 1 B iR
FKABAEAE I 3 e O RS B, 15 2 AT A 3-1 fror.

HEET|

K3-1 FESHBOHRER  HE/EYE

Figure3-1 Schematic diagram of information navigation design

Cartographer/Dong Wei
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3.3 A F/NATY

B 25 BT AL A, e B A 5 2, B BIRME B 0T ALt 2 =1k,
A R R K N B A At R VA AR A 1), B2 T R 28 0 Kt 2 50 ] 5 g
JIHY o AT R RESE AT ALY 6 1A RS R BT T IR IR e T B R
BERBITAE. AN 5 TFEaEENNESHLMT 7 oth, #E 7 EEMEERE S A E
CASPTAAL B G5 5K, NG HD i ) Jis 1 AR B AR T IR U BEAT 138, %
M TIETE . B TE DURSE VR R 22 o Bt BRI, b n AR B DU AR R AT T IR
WAL T AT IR E R AT 6. T EERERK. NEFE, A5E
EXE S SR REAT 1 et BAL R SR KRS TRRFAE AR A B B A B = 2
FIN B 7P 6 E B NERAR, RS R 1 RS 2 2.
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4 R EROE AL T 65 (0 AT LA B

WA B R A T S ROME N E, XS BT AR A H 1. “F &2 N AR
Bk, FTCLR BT LU SR, FE5NERRRZATFIR, LLE A KA
B8], R G AR U iy JE 5 R, BRI N S LTS, R REEE 0
FURLS 258 P B A BN, T A I (A58 B AR 56 TG S 4 2 R ) N A% % P
PLFEX T NEAR S REA IR BEZRE X, Wit — AR TR B R AL 1 (1)~ & 0T
HZARMERMERRAE 0 HENE L.

& S AL (Information visualization) & 7 2285 “F R 7T 19403k, H H BI7ER 7T A3
EAE B H RO SR A e 30 O s e ARG Bl R & s SO . 8
EIE UG TT AR S T71%, BTN TE S IR B I AR A T B2 —Fp
OHES), DA EAEE (B EATAREIe ) TFEE R3] Tt 2 e
FRIEF O P RGBT E SR A B a1 £ [ S [R] B A2 S AR 1A i AE DA
REZERZAR BRI e m] WAL -1 & A S i AT B B ), T EAMGRE
BEDS, HASHAE ESX AT AN, WOk & ik & M el A+ B2

4148 5 1P Sk

4.1.1. ANFEE & B4R b

H AT AL 31 & SR YA AT LI 7 20, — MR G T &, 25T 58 e
Tt —MEEFIIRA =406 SR SE RN I-FE, ART. /ME
P S SRR B BRI T AR S B AL 7 Nt A g TR g i &, ARG &
() R R B T D B R, AR E 6 BRI CENIRE, N NEZRR
RGP I BT R AT N2 o TR T & 5N 1S s i Wi =0, ACH — &
() £ EAT U D, Ui DA R T AR R SR P R LM R
(1) M6

H AT A R E A LB T Mk . S A AT DL B 5 K5 58 W AR 31 &, DA
OB BN, SRS T ANE TR, AR 7 Mk AT DU B S R SRR S,
B BB KR RO AT T BRI, R AT DAER Y 2 I B S E
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AT “Hr B ml, ZMu Rt 0ef Vi 15 R AR, X TR
ATy SELN = JIb (S L

29



B4 TR FHEF X

SR 3R A% G 9 U1 51 6 A7 1D Il 3 X sy = BT R AT A5 51 A2 DA T THD ) 7 2047
TER), HAG B2 M PAEEATR, HangEas i) = 4eBi Rl s ol DLRT () e s OB 2 AR B (1)
BE, HEZESRNHE, 5HMBEIRMCE, LU HAEBARBREIETBUN TR SR S
BRI R JHEIE LA SE R antl, LS 9B, AR S AL IR & iRk AT USRI
DS AE B RN, PrstdoR. KU EARRAAE . 5 28 ] DU I oK & A HE R >k B i A7
55, HERmpE T BRI EBR, HorEgukd, D dim, MURFE ik
B B AL R
Q) R E

EFCPUIRICT & HARAS bt /& KB L SE SR IR R, a4 i+ 5G A&
e A2 B HLI M ) A A AT 1 B ) R L 3 5% o LA R, KR AU 5K (Virtual Reality
VR) BARME A M R 524t 7ofrigte. REIMBLSER LI SALEAR L, 45
EAHRBHEBOR, AR — R i B LSS A B AE AL W« A kS5 0 T vy BE I B ) 80 AL 3 85
FH P i Bl b B 4% 5RO A B R R RAT R E, 7 AR I E SRR BT A AR S
HEPTA,, MEASE BA 2 e UORME . SS BRI AR SRS A, KX By f S T
SCARI S ORI AR R ORAR K Bl o 2 JEONVERNTTR Ak 2 9 PR 983 613 SCH P e i 52
I IR AL B, ARIG T AT SR 2, X ST AR Fr h R ) s iR EE 5 ik AR
fifs ZEMER SR ERR, RGBS ERTRE, WEEZEHN 8
RBARAHER S YRR, X RGBT HAKREAT R, DESRBCEZ AR, RE R R
LR R R I EH LB AT o

4.1.2. PR AT G 1 K HEEAL R 105

JE B HELRAE ST AL & 5 B R T st P U A AR O SR U 1, R SLAEBR Y
R R b s AR B e — N LB AR, A e i B DU AN 171 BT ok B ) 28 DL B
B2 s 1 A A B A # 2 PR P RE SR BL IS U2, 185 B AR Ay R i
AR B, BRRMBEYRE ZRAIG—, B2 BT A B e 2
o BB AT —FO B A AL, BT AR, AU B AR i RE
A0 BRI KT R i — B0, A LTIR SRR 36 e v HAS B i HY R
B FH RE AR (0 A 6 5 2 O A e B ) O LIRS AT, RS 1Y PR R 28 I AN R IS AR AE
(K1, A5 B ) e S AR AR i R R TR 2 R 1 R e — 4, L BE SR AL 15 B R 153
MR T AR BLIRAZ o 1O R R B 28 P AR I RS 2R I R A1
HIRATER ARG R IIEIZIR, RS EIISEER (VR) 5H55RILSE (AR) BOR M
AW R, H AT AR I 32 AR & 5 1 SOt (5 B T AT &, AR T 6 EEEA
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4.1.3. PR AT & o SR RCR T

ORI & £ N AT IRAFAEAN D 1), H A2 2% K TE, R2 S XA
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FHEA S ST, TIREARNE SRR R E R, e e AMUEA S
B AE S RS, A TREERT TR SO P

BREMESTENARENES, ATWE MRS, EREESENRET & e
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P, FERS WAL = 55 4% R 8 20 A A Hictis LABICHE 8 (K A7 e i R P 080 e
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JEBE I L5 T . DR R B M2 ()5 B nT AL T 6 8 R B ORI L 1) e o % v
RS R R, ERE. HER. BEE.

32



J PR A 5T 5 89 T AT

3

BibFEE 2018.12

Rl 2019.03 HifRipg 2019.12 BfEtEE 2019.05

FEICHE 2019.12 B EEEE 2020.01 BFEBE 2020.03 BEEERE 2020.03

BEdk 202004 PR 202005 J#RBE 202003 RisEBE 202003 dEkp: 2020.1 NfgERE 202011

B 4-1 JEEESEOERT  $0 80 2 B TR R B S EIBA

Figure4-1 Investigation photos of Tang Mausoleum
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Table4-1

£ 4-1

FE R REB DU R/ Y

Current situation of Tang mausoleum sculpture Cartographer/Dong Wei

g —— AT PR
v | P VRAAR 2 Has e | DUAFAIR 5 o 1% LB R RELR
w TOVER 2 . TR | M. e 1
il KRIBARER 14 B | LERER 7 % 5R); 2 b br s MR
W | N | REPREREONR: R | R R . PR IURCT 25 B4 B A
MBI 2 B wi
VUTISE A2 B (LR
o | SUEATNR G B CEIVRI 16K 1 i, T R 1 o
R s Jo: KRIET 5 KIS 61 BEAR ()
B Gl 20 B LS 0B 1 o men opsbis 7
W 809 2 . B2 L R
B 2 g
& & AT 2 i K]
W | | 36 B KETI 20 | S 3 G TR IECD: &
: B BT 10 L B0 2 . | RITIUAERLTS |, JRAEI 1AM 4
R0 e, K 2 e
e | TR, KEIAET | DTS e AT TN S X T TIEAE)
A fE ARG
. TR T B PRI ToE—F); K11 4 B,
o | D iﬁ;ﬁﬁgﬁ@g@’ﬁ ST TAMER 2 . RSS2 B (L1 5 Ik,
TRIH 5 e
. P 18 JH
= WAL 6 8 (g ZRITR IR B
W e | R W, TR 2010 4ERE s A I TR
Wit (— BRI
SR 4 B (R, ZRIEFAD; KR
BT | R SMETH 2 i, AT TANRTY | . Y 2 L G5
7 B
| AR 5 ZRRITAMED 3 ;R RI1IMER
B | ARE o . R 2 . BE1Y 1. (L) 8 HE. G0 18 B
N G ERITET L. #% L (6o
S s | A 2019 4 RIS | . BT 2 (. BT
2 ATy \ % 3 1
Ll L DA 8 s ZRIT/INEE 4 BE. AL 6 JBE; 2k
RER ﬁgﬁ’zﬁnﬁﬁ*ﬁw MR 2 (1 BTG, R 2 R S 1
BE. (LT O HE. Al 5 S
AT 5 B ZKRTTLTS 6 s KT 1EE 2 e
RECRE | R B,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>