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ABSTRACT: Design evaluation is an important means to improve design quality. In order to promote the display effect
of 3D models of revolutionary cultural relics, the work aims to study the construction of the design evaluation index sys-
tem and verify its application. Firstly, the preliminary evaluation index system was constructed through literature analysis
by Nvivo software and manual interpretation and supplement. Secondly, the preliminary index system was screened by
Delphi method and two rounds of questionnaire surveys. Thirdly, the index weight was calculated via analytic hierarchy
process. Finally, a set of evaluation index system with 4 first level indexes, 12 second level indexes and 36 third level in-

dexes was established and verified in an actual project. The 3D model display design of 9 "baron lantern" cultural relics
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was evaluated and applied and the ranking of the schemes and further optimization were completed. At last, through the

questionnaire survey, the optimized results are compared with the original design scheme again, and it is verified that the

optimized results improve the design quality compared with the original scheme, and have good consistency with the

subjective evaluation results of the users. Therefore, the evaluation index system constructed is scientific, effective, and

has good operability, which can help designers screen design schemes and provide a clear optimization direction.
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H 2018 4E4h, rdbdi e In AT . B S BEINVAIT
(R TSt aiy ST PR P A TR (2018—2022 4F )
MUY« BEZE YRS W BE G B A (O T m
sEGBTE QA SO ARG ) Mgk &, BIRf 2
“EAA s AR T B R B A SO R T AL R
RS M 2021 43 A, M IEF B EE RO
A SCUIE IR B R, 2 ] TR A S
s TAER R

LT, e an SCHIECT e 7n 8 7 45 T VR( Virtual
Reality ) . AR( Augmented Reality ) . 025 /f ( Digital
Twins ) FZMHFHEAI R, FERMH “EEET
JE7R” N =R R WA R I, Hir, g
PURIT A" BHENA 2 RIS, Sy
YU AR s AR TR o e B R A
1) LIRS —T B A KRN R
BN RPTH S22 EEHE R 1Y B K Epid——db it
H g F 8 IXRR R R T LBy etfe i iy
R ST AT LIRS BT . TN
S SRR TR AR SEAERA
B, KPR RS Rz . EEk, EFE
HRBA W K M, —Jrim,  “ =4ER R R
Y DI REAE S B A B R (AN S 1 o A A
B BEER . SCH H YRR ), RANRCR KR

Ths —Jim, CEHEIRERT NHAA R
7 B G ALRE” RS T b N R AE AR TS

Z3 A NS T B ) PR RN B ST A AE S L, (L
WARARAT Y S T2 BT Bk, BN Y T SCERE 4R
M B R Z—

Xof AR S 58 AT A BE S R, SCH) — AR R R B
BT ZE R FHEARMIF R I HE Y, AR B
MR BEA LS. SR, B PEA R BT TR AT 3k
M, ERES A BB B I s B &
PRI TR . I, XY = 4EB R R e P
9% HA MR B SE TR o E—2E i B, R
TEAEAAR BT | W YAR S . 5 i AR %
WS, X8 = 4EBER R B AR AL T R IS
5% o T0AE FE SRS A A A PRI 5 i (AR B
ML DIRE. sCHAE ), FAHTECRIFRE | ML
TS . WOFRE L RS PPN b5, St —Fhfl
B AL A IRRAE 1 R 40 155 ) T T A Sy B 58 BE D
Wk, FFEAT T IBIRAE ;s Tromp 2558 o I 7 £
A (Personas ) . WANHIE FEE A& ( Cognitive

Walkthrough ) . Ji & PE1Fl ( Heuristic Evaluation )
=0, % A E A AR R LR T N AR A AT
PEVEFT T 1AL ; Barbieri ZEVIRIE KR “fiEH NS
TR AR LR S, TP 2
AN H AT EIAT T . ik . Jifk; Moien 26
iz HE M e ((Qualitative Comparative Method )
Xif R UL T U 0 S BE LR AT T PEAY 5 Kabassi %50
SR VRSO 22 ME DN T ST A S0P o 2 M L B
AT N LA AT AT T VA o 7E AU
W VARG PEH )5 1, Kabassi Z5U9Z5 &4 ) FAHP
( Fuzzy-Analytic Hierarchy Process ) #1 TOPSIS
( Technique for Order Preference by Similarity to an
Ideal Solution ) X & KA 41 1) R 0000 B85 A 3 3201 7
TPEHr 5 Juan S5 B EE ) “FEAES” (Sense
of Presence ) , X Z M i #l I SEH AR SEAT T PFH A LE
o FERRSS B AT B A 1, AR R T —
T T P i 2 B 1) R 0L B A A R 55 R VAN T ik
ST G s I 4 AR R AT A T R R
(0 3 AL 5 Byeon P #E T — 3% 11 EE ST HE ML
HYE IR % 2 0 & R ——MuseumQual, Jf: L ILAE
S VA T B e A 22 [ 50 AU AR AT T
PR

Ry it — 20 P T Ay SO = YA R JR R T B
HSROR AR SCIIN i SO = 4ERIRL R it Y
KRR H#AT 0T, NN TIRERG T Ak
T S H TP 5 TR B B 5 R S Ry
SO = AR R R T R AR IR R, IR TR ROK
8 ST 43 AT S B 22 451 X BT 48 B A4 22 19 A R bE A
AT R4 T 8 H 36 E

1 MristriE RigE

A SO e R S R RPN FR AR R &R 1

T R /R JE 1 ( Delphi Method ) FlZ R 43 #7
( Analytic Hierarchy Process ) o fi/RIEL ( MFREK
AL ) B—Mul E AR R FL R,
gt 2R S E P INE, RESH B T
M ZE BT RITTIE . BRI — R 2 H ARk
ST, FERK A FEH RN Z N IREH
Pr, FER 0 R Al LB T bR 2 8] 1) AH
X EESEREEE, EENT PN M, TR AR R 5 X
AOAFAE ] B, AR E 25 2 R 807 BIAE R, 15



FasE H el

PR, S Hdr SO SRR R BT RE bR A R A 5 N IR A 123

il SCH) = AR e 7R BT DA A8 AR A FR A A A
H, FERARE M TR PN R P 9805, TR IRk
R L 20 iR 3

1.1 FMERERNYITAE

FA R EFIRS (CNKI) XF “SEayscy” =4k
B R”  “3D R” CEAUERT R

BT RN B A OGRS T AR T
WSS, SUAE SRR, SR ROCHR 291 4.
[}, AE2BRT| SCEPR)ZE Web of Science Xt “Virtual
Museum” “3D Display” “Three-dimensional Exhibition”
“Display Design” SFial#EAT 703, 19 3A 2CCH

it 135 5%
1 SCHR T A Nvivo B HEATIRIA 34, SIBR T &

il

SCRPIRNL, AN = NG AT 38
HYOCRBH BRI YFRT %, —
2% S B P B R R S SRS, S — T T R kA
it i 2R, RN TR 7 X Nvivo #F4e
THB RN T i — D e b 78 . BARPIRIT .
1) HAEVRA (GO RE#Z 3 4. 4t
24, it 6 44) 5 2) X Nvivo Ff4-S: i By ialic
AT IR AR RS 3 ) IR A A 5 ) B IR AT
ANFE, W RIS g AE; 4) S T Z AN
W, KA B AN AT S Hgh, T
ARG 4 DN —ZEbR . 12 D YRR, 37 A=
PAE bR 0 S A SO AT R IR R 2P FR A
RER, Fk 1w,

x1 EaX¥=#ERRTEIHENERER

Tab.1 Evaluation index system of 3D model display design of revolutionary cultural relics
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Tab.6 Evaluation index system of 3D model display design of revolutionary cultural relics
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Tab.8 Judgement matrix of importance (partial)
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Tab.9 Weight of evaluation index for 3D model display design of revolutionary cultural relics
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Fig.1 Baron lantern cultural relic
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Fig.2 3D model display design schemes of baron lantern
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Tab.10 Partial scoring data
T % Cl11 C12 C13 C21 C22 C23 C24 Fl11 F12 F21 F22 142
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Tab.11 Relevance values of all schemes

ES A B C D

E F G H I

KR 0.736 0.535 0.695 0.581

0.806 0.616 0.719 0.683 0.653
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Tab.12 Optimal scheme for individual index

FE bR~ LUVES FE bR~ LUVES TEbR g5 LUVES TEbRg 5 WIS
Cl1l E C12 E C13 E c21 E
C22 E C23 E C24 E F11 E
F12 E F21 E F22 E S11 E
S12 E S13 E S14 E 521 E
522 E 831 E 532 G 533 G
541 E 542 E 543 E S44 E
11 E 12 H 21 A 122 A
123 A 31 E 132 A 33 C
134 E 35 E 141 E 142 E
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