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ok I*qutha

2 ATE AFE YA Z2A129] AF AN 3 AotEe] e 2E 7MY @A (Virtual
Reality, VR)& 283 7 TREE H7F WA o= AAl |71 34e] oA 248 7bsd st olds
s AS EHor It o]E Y Gen AIS F-8te] 2 tAl Aloke A S, VRS
A1 AF DA Agste] 7P BAHA ] 2 TR EEY B ETE E8-88lr) 389 1
2Hg O o R ARS e ¥, AA ZREES] HrF A 7MY TREEEY] H7F 1 ((B)
o HLE T3 w5A (Happy), AAFA (Ergonomic), A& A (Reliable), A& A (Feasible)2] Ul
M RA4AE TR 7 S S Hrleklth 24 AF B HUF W &

=
KR
T
H, 54 715 Fold, B R ALEe] AARE 2 JFsA, B HAE B

[¢)

This study aims to evaluate the feasibility and advantages of replacing traditional physical
prototype evaluation methods with virtual prototype evaluation methods using Virtual Reality
(VR) in the verification stage of the product design process. Specifically, the study focuses on
evaluating lighting with ‘Spatial Dominance’ characteristics. Gen Al was employed to generate
initial lighting design concepts, which were subsequently integrated into the VR—based evaluation
process to serve as tools for assessing lighting prototypes in virtual environments. An
experiment involving 38 participants was conducted to compare physical prototype evaluation
(Method A) and virtual prototype evaluation (Method B), focusing on four key factors: ‘Happy’,
‘Ergonomic’, ‘Reliable’, and ‘Feasible’. The analysis revealed that Method B demonstrated
strengths in rapid feedback processing, ease of modification, real—time control of light intensity
and color temperature, and flexibility in test environment configurations. These advantages
highlighted the potential of virtual evaluation methods in these domains. However, Method B
exhibited limitations compared to Method A, such as lower realism, difficulty in accurately
perceiving size and weight, challenges in natural light representation, and the complexity of initial
manipulation. In contrast, Method A was rated higher in ‘Ergonomic’, ‘Reliable’, and ‘Feasible’,
attributed to the ability to perform physical interactions and naturally experience light reflection
and diffusion. This study underscores the potential of VR—based evaluation methods to move
beyond simple shape assessment, enabling comprehensive evaluations of diverse lighting
attributes. The findings are expected to contribute to improving the efficiency and practicality of

lighting design processes in the future.
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(Table 2) Summary of VR Program Features
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(Table 3) Characteristics of Experts Participating in the FG/
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(Table 11) Survey Items
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A AA 34 Z2EES] B: 7M 37 T2 EE)
82 (Physical) (Digital) Hot Ao p—value | Cohen’s D
(M) EHAH(SD) (M) ¥EHAH(SD)
a8+ (Efficient) 4.29 0.64 4.33 0.75 0.04 0.79 0.09
-84 (Practical) 4.39 0.70 4.19 0.66 —0.20 0.22 0.41
W4 (Happy) 4.02 0.94 4.64 0.52 0.62 0.00 1.16
1484 (Ergonomic) 4.22 0.71 3.84 0.86 —0.38 0.04 0.67
2124 (Reliable) 4.20 0.80 3.74 0.93 —0.46 0.02 0.76
A& (Feasible) 4.46 0.66 4.10 0.76 —0.36 0.03 0.73
£5%% (Desirable) 4.04 0.89 4.19 0.82 0.15 0.47 0.24
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Z2A (Necessary)

\ 4.02 \ 0.78 \ 3.81 \ 0.83 | -o021 | o028 | o036 |
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e

s18ty,

<Table 12>2] Cohen’s D¢} p—value 235 3l AA 42 7P 374 + ot 1 H7}
Avte] AHA dFE £A53ch Cohen’'s D & 0.2 o] W &3 A7|7F #ar, 0
oldd A AEAeR v gl= atelH, 0.8 o] Fd 1
o E3h FAA freldE YERE povalues AR O
Apol7h EAHeE  Feuds ougt. 4 A
(Ergonomic), 21#“d(Reliable), & (Feasible)] 4l 7H#] &=l Cohen
0.5 o1& Yelon, BE 59 p—value B3t 0.05 o3t 2wt 2fol5 BT,
538, WA sxelAe e A A kel wlEl B Wbl Assksien
(A:4.02<B:4.64), o= B 37} Wajo] w54 Swolld A 7} wajdl Hls) ZAg=o] 3l
vk Agskoitt vhi, it A4t sheket o R = AT A (A4.22>B:3.84), A1
A (A4.20>B:3.74), A (A4.46>B:4.10)9] 372 YEpdth o= B 7F 49
A e olet Aekakgit.

.
)
2
S

\

o,

42. M5 2IER(D)
g B S AT US AR sels] e, MRS SR B RYTHn=38)
& o IDIE AASTh 53, VR 439 FHOR noty wEYst wHlo

= o}
o AT, AFA, Al dg AN a4= ke FEow AlRs}t 7he oo 1
o thEE S5 ol shetsy] 98, IDIE FESYLh ALH WES TR, 1 B
o) B¢ zrel Wolsk CMF(AH, A%, vk $)8 AAZto2 WAdte] S7hxoz gl
g Qe wyAd, e oA &g B vhsE A, 7 S AA1 S A= E-at
2o ols) ALgAREo] e WET FNE Ak Seldth 59, TR &
AE EA WA 7hss A, vhde 35 AAo) Thssithe AolA A A ool v
gRlE itk BHA, 7Hd 3o g o mE Wed A7 9 FAZE =77 oEgion,
dle) Apelzele ik 9 2 avE 498 Wrke] oldgoke o)l Atk w4,
M 879 27) 24 wpaje] Biteta o]s|aly] ofgithe €)7ol MR o AFHA,
A gHE el A QEH ddAES e AAl A7), AR, AE B ARS Axdde
2 AP slold AaHelw JuH Wk Abedihe A F2 AN Ed
AA BANME FH AP 2P AT AES Ad2gGA getd = e HSs AR
2tk 22y CMF 7o) Algkdolar thedsh 8 23S AARIo R Algshr] o
the A wHoR AMEh Al NBHoR AFE $HL #H Ao ¥
Fatel AFAS BAsgo, B5H /9SS ZEss] ATL BEsE el tat 2
4 9 FAH SEE AAF R &Rtk o]E <Table 13>2 At
(Table 13) In-Depth Interview Responses for VR Process
_ 719 =
7 © o)
?l’ (¢} E‘__ [<) iE (glz,:) EHE}—O H
T4 | RPL| 59(8) A =19 AeE el A Fsd
(Positive) | RP2 AZHT) A3 T E = olo] AF ERlel| gl
ol & RN1 | &7 ¥y (5) CMF ®7o] AgH2jole} ol A&
AAl $HA A7 % =
_ A7 Aol Alzke] Ay o] vhy] 24, A%t WA o
(Reality) 4 RN2 | 7] ¥#(2) ol 91
. Aw
et ™ 5 | s Zzeegle] XY Ak, A, 2849 5e AR
e Aol Aok so wn
VP1 | <& ¥E(6) AAFEe 2 CMF Aol 7hsdk o] A
B/} 37 . vpe | wl wacn) M- LA gle] dloly 7Inke] A grow Wl vir] Bl A%t
. 54 Sl W] 7hsale
(Vlrtual . o RS
Reatity) | T T ey | A AR D st ARA e s -
T Arks el AYAE
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7V 87 AR AATE A71AaL, 29 3 HeE vl

Zn
i Wl sl FEe

o 9
o
Hir
rlo

N
)

o A A E-H = A7 123l <Table 1>
oA Aud Y, 27], W 58 FE Ak 71 VR Bk ApE o] S ¢
), 2 Q1o kst £4 F 3 891 9 99S A ERE sk b o]dol e
Ao FEl o]2 <Table 14>% ATt
(Table 14) Research Conclusion
o a7t | Az Bt 7Fsxr ] &4 DI A8k A/B ZREERIE EX(FGD)
<Table 6> <Table 12> <Table 5>
wH5Ad (Happy) 3 B>A 74 2z VP1, VP2, VP3, VP4 | 3= A2 4 7|5, HAE 84
Q1A-8-3+4 (Ergonomic) Y EE a2d VN4 A7k
: CEA/AIR/ B /227 T
A4 (Reliable) A B<A el o= a9 VNL VNZ, VNG, a7
H¥4 (Feasible) (3%, J%, ML) VNI, VN2, VN3, VN4 A7
Y3 FGIE a8 =59 W7} 7bedh 29 &4 9 IDISH das A% Axe) 3 o
Z3}t}. B3], p—value #t3} Cohen’s D& 7|20 2 RIS W Fast 492 =&5%
WA (Happy), UA884d (Ergonomic), A& A (Reliable), A @A (Feasible)o] 4845
FTHoZ 7t 0] AAdS AJrksGlth 7 oA = wEAo] A ErHE A=,
ol 7S g IEw Al A&AdT 4 Vel folAd wiEo® FAE. E
e F8 FHoRE oFst Al Aol e I o+ e HYA, wE T4
7bsAl, AAro R M = 9le oo CMF, A uA e 33 2 Mer =4 o
&3t H2E 3174 Ao 7hsAdo] AREAF TSR E Folw 847 839l 7 3
o] Al&stal ARl 54 7heAde AREAMEC] SHot HUES =A e 8Qle=
2hgetoitt. olelgt A= 7P 37 HrP 2 E9S Alsetia ghel 1 (Kim,
2023)9] 74 dA sk, Al 2 w8 d3 S } 3y T2 EE A
AE 2 k= o d(Lee & 1S IDI 235 sl Asigich v
< AR A AlF] A7) 2 FAES AgetA getelr] ofHA whEa, T 3o
gk W] ofgks k3| AlEEoldste d g7} lol Bl Aol o ol &4
o= AAHAT. B3 HAES A5 Fohes ARSAbIAl 713 31739 22 o] B3t}
A=A He oz AT v, A S0 A o] Z2EE] H7be QA
S, AlEg, AdA QAo TPl vlEl dexrF Zkedl, ol AA $HECA =
A A g T AR AFE 22 o] Thselr] it E 83 e A e AREAel Al o
2 AT WSS AlEehs Fo® I AAl A= AF FH S
o] Ee- B Lol avy) Betels) Wi Ee, Yo ukabeh B A
AT 5 drke Mol 2 FHow Fgurt
5. 42
5.1. g4 2=
B AT A4 743 by 7o) 29 ZREES] B WS naste] 7 57} g
AT AT BRI, UAR ZaAze] HAF BN VRE mdske] 2A] 870
Nel 29 ZREER] B8 A4 ZaEeq B2 oA Feed AEsust st
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