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[Abstract]

Traditional cultural heritage virtual reality (VR) content often relies on controller-based interactions and passive information
delivery methods, which can limit usability and reduce immersion and learning effectiveness. In this paper, we propose a method
to enhance VR content by incorporating an active guide non-player character (NPC) into a restructured and historically verified
scenario of royal court record paintings. The active guide NPC is designed to dynamically provide appropriate information based
on user actions and the progression of the content. We developed types, roles, and designs for NPC to ensure a seamless
experience. A comparative experiment was conducted between the proposed content featuring the active guide NPC and existing
content employing passive guidance methods used in VR royal court record paintings. The results demonstrated that the proposed
content significantly outperformed the comparative content in all evaluated aspects, including immersion, usability, and learning

effectiveness.
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Table 1. Roles of NPC in games
Functions Adversaries Friends Providers
Vendor Enemy Sidekick Story Teller
Services Ally
Companion
) Opponent Loot Provider
Quest Giver Pet
Minion
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Table 3. Active guide NPC role and type setup
Type and Role Description Content
Active Ally Prowde; info and NPClactlver offers help
interaction prompts and info
Supplies hints and
Services Convenience support guidance for VR
navigation
) Sets missions and Guides tasks and
Quest Giver e
goals objectives smoothly
Sidekick Real-time assistance Stayg close, giving
continuous support
Shares background and | Delivers historical
Story Teller ) )
stories context and narratives
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Table 4. NPC design configuration

Design Type | Selection Option Reason for Selection
Many characters in court
Human Not Selected paintings make it hard to visually

distinguish passive NPC

Animal characters can be

Animal Selected visually distinguished from
passive NPC
Due to the historical and factual
ETC Not Selected nature of .the content in this
study, animal characters were
not used
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Table 7. Active guide NPC functions
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Table 9. Comparison content components

Type of NPC Functions Content

Provides natural interaction through
context—appropriate animations when
the user stops, talks, or moves, based
on their actions

Supports real-time interaction by
following the user through Unity's
navigation system

The user automatically moves along the
path according to the NPC's guidance
without any manual controls

Supports intuitive and immersive
interaction with the NPC through voice
commands from the user

Actively provides information based on
the user's specific actions or location

Animation

Al Tracking System
(Follow)

Auto Escort Mode

Voice Recognition
System

User Interaction
Recognition Module

¥ 8. 8 J10|E NPC 78 25
Table 8. Implementation of active guide NPC

Before Plant Arrangement After Plant Arrangement
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“This VR content is based on Korean cultural heritage, so the text

“This VR content is based on Korean cultural heritage, so the text
within the images is presented in Korean.
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Table 10. Distribution of experiment participants

Number of
Participants

20 28 84.8
30 4 12.1
Male 1 34.4
Female 21 65.6
Undergraduate |7 21.9
Postgraduate 14 43.8
Researcher 4 12.5
Office worker 6 18.8
ETC 1 3.1

Category Percentage(%)

Age group

Gender

Occupation

0
N
nx
Ho
ogt
Jo

10
By
rlo
>,
op
N
ox
jeis)

ol A
2 gt
o
)
)
>
>
op =~
)
o
4y o
o
2
o
o
)
ftlo
>
1 o
poss

o Mz

2 %0,
rr
o
o,
3
o,
N
N
fu
U
M
ob
3@
O

LA
Ealy

=4
2 Brhsgleh. BYE Bk 2aw24]9)
G M=, S 0, el

o,

nﬂo u
b
%)
v X2
.ﬂ
> 4
oo

Jg—oﬂ 97H‘/] Faog A A
HE 22812519 ATE Fusel Aol S, H
sl Ao, A MR Fol Fug 2 97)o]
o2 FAHNY. sy 53 1 7902619 AT
_,_6]_@] ﬁa}ﬂ ﬂéV, XFAA /\]. _,_ ¢ y,]r—g}z% /\]._T_I_’ ‘;q.7]
z+ 511—_/:’ =e 75]—6]— 97] sHEo 2 qkro] yl 7;"3 1;].' A
X ks AL e AY F =2, e, A
3 54 AHEA Adshs Aoz TS,

e

oz T g 4y o
JE o

2o Nl ope r

I‘F

http://www.dcs.or.kr



=2X|(J. DCS) Vol. 26, No. 1, pp. 23-33, Jan.

4-3 49 gt
A $Ae AT T A EE ATk AlFEE &
A AT AA, W5 T Ed BuE e oig 2R
t-test(paired sample t-test) =02 F s}t 7 &
o] ME FalEo] x Ui AZ]E(internal consistency
reliability) & 2H=4] g1s17] $J3l, & 119} Zo] 3 &
TS o Z AR E #A4E FPeiglt gest AlFE &
A5 g8l vl Zl=e) ARl Zrl=e] T3 $HE F
shete] BA8 Agsiel). 4 A9, 7 54 5] AR =
]T(Cronbach s alpha)&= &Y% 0.889, A8-4 0.851, 8
%4 0.794% vyelsit), 9wk o & Cronbach’s alpha ko)
0.6 o1 4§ tiHdebdol glrka waet = glonw,
RE 34 Bl e WIS AuATE & 5 A
T 12 Aib4 o8 H91ap] S8 et HE BA%E
Al it AAS FAF Atolth. Bt F53)
s 9= FAZe deligrol 3¢ &7 ok, A=
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Table 11. Reliability analysis of survey items
Category Cronbach’s alpha
Immersion .889
Usability .851
Learning Ability 794
¥ 12. 42 =9 HaMd 4E
Table 12. Normality test of survey items
Category Content Mean Skewness | Kurtosis
Pcr%%?:sf 2.32 0.73 0.24
Immersion -
Comparison | 5g -0.57 -0.23
Content
Proposed 2.46 0.49 0.21
Content
Usability .
Comparison |4 g -1.09 1.07
Content
Proposed 2.52 1.12 2.12
Content
Learning Ability -
Comparison | 59 -0.71 -0.31
Content

http://dx.doi.org/10.9728/dcs.2025.26.1.23
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Table 13. Immersion paired sample t-test results

Immersion
Standard
Content N | Mean Deviation t(p)
Pcr%a?esstd 32| 2.32 0.77
c - -17.776(<.001)***

ompanson | g5 | 4 58 0.33

Content

“p<.05, “p<.01, “"p<.001

B 14. A2 O E= t 48 2o
Table 14. Usability paired sample t-test results

Usability
Standard
Content N | Mean Deviation t(p)
Pcr%z?sstd 32| 2.46 0.762
c - —22.255(<.001)***
omparison | 45 | 4 g9 0.27
Content
“p<.05, “p<.01, “"p<.001
E 15 5M OIS 22t 244 2

Table 15. Learning ability paired sample t-test results
Learning Ability

Standard
Content N | Mean Deviation t(p)
Proposed | 55 | 5 5p 0.66
Content
c , -15.705(<.001)
OmMpanson | 45 | 4 59 0.32
Content
"p<.05, "p<.01, ""p<.001

1= A" = =71 ©

E 16. ¢
Table 16. User feedback after content experience

Category Immersion Usability Learning Ability

Number of
Response
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