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[Abstract]

In this study, we evaluated the user experience of “IMMERSIVE QUEST”, a prototype designed to overcome the passive,
visually driven limitations of conventional immersive exhibitions by intergrating Artificial Intelligence-driven Non-Player
Characters (Al NPCs) and game intellectual property (IP) and multisensory environments into an active, narrative-centered model.
A mixed-methods study involving 48 experts across the fields of gaming, design, and media art demonstrated that the
personalized, context-aware responsiveness of Al NPCs serves as a key mechanism for enhancing both narrative engagement and
presence. Furthermore, the findings highlight the prototype’s potential to evolve beyond a standalone exhibition, into a persistent
world characterized by continuous growth, changes, and updates. Participants exhibited strong motivation to revisit the experience
as the Al-driven, interactive content evolved, offering significant implications for the design of next-generation Extended

Reality-based immersive content.
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Table 1. Theoretical foundations and derived UX
measurement Facotors

Theoretical — . )
o e Application Direction Factors
— Emotions precede cognition
Donald Norman's and shape behavioral Jo
Emotional Design memory. Satisfaﬁtion
Theory — Assess emotional responses P Familiarit;’/
(2004)[10] and interest during Al NPC
interactions.
— UX quality depends more on
Hassenzahl's emotional and symbolic sense of
Experience Design | value. achievernent
Value Theory — Examine whether active and IP Famniliarit
(2008)[11] shared participation enhances Y
satisfaction.
— Immersion is full task
engagement that suspends Immersion
Csikszentmihalyi's time awareness Enca emer,wt
Flow Theory — Evaluate how game IP I?]tegnt o
(1990)[12] narrative and Al NPC re-engage
responsiveness deepen 929
immersion.
— Sensory cues and interaction
Slater & Wilbur's drive spatial presence. Presence,
Presence Theory | — Analyze how spatial design Interactivity,
(1997)[4] and Al NPC interaction affect | Immersion
presence.
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Table 2. Components of immersive media art exhibition

Composition Defination Examples
Artistic components, 3D CG, digital
Content including narrative, installations,
audiovisual form, and design Projections
The physllcalienwronlment Venues : theater
Space supporting installation, -
h screens, exhibition
display
Interaction
Interaction Enabling technologies for programming,
Technology artwork-user interaction Touch screens,
Motion sensing
. The user as the experiential Participants,
Experiencer ; . .
and interpretive agent Visitors
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Table 3. Technology components of Al NPC systems

NVIDIA ACE Al NPC Demo

NVIDIA

Riva(ASR/TTS) Real-time speech recognition and synthesis

Context understanding and dialogue

NVIDIA NeMo (LLM) generation, knowledge—based responses

Affective

Computing Emotion analysis

Omniverse Audio Real-time facial and sync rendering

NeMo Guardrails Stable dialogue and context tracking

Inworld Al 'Origins' Al NPC interaction

Personality Engine Character personality, Speech modeling

Memory System Memory of past dialogue, User interactions

Context & Goals Context—based behavior prioritization

Emotional System
Safety & Guardrails
PUBG Al CO-worker system

Real-time analysis of enemy positions,
Fire direction, Resources

Real-time emotional state changes

Maintaining coherent dialogue flow

Battlefield
Awareness

Decisions on cover, Attack/defense

Tactical Reasoning patterns

Cooperative

Behaviors Support actions (item toss, cover fire etc)

Behavior patterns Learning player habits for cooperation
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Table 4. CES 2025 Sony ‘The Last of Us’ prototype
technology components

Components Function & Effects

Maximizes visual immersion through

Crystal LED Screen ultra—high—-resolution screens
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Table 5. TeamLab borderless exhibition structure

M
M

=]
=

Surround sound Recreates in—game ambience with spatial Category Component Analysis Details
(Audio + 3D Sound) | surround sound Exhibition Boundaryless | Seamless space design; All
Haptics Floor Syncs physical vibration and haptic feedback Space Design Connected surfaces are content; Zone
system with in—game events P 9 Space boundaries eliminated.
Interactive game | Enables role—based interaction using Projection 360° mapping & motion
content game—derived interactive elements Implementation Mapping, sensing; Visitor action drives
Multicsenso Delivers multisensory fusion via scent, Technology Real-time real-time content change;
orstom ry lighting, temperature, and fog effects Interaction Active participation.
aligned with game settings Nature— and | Instant visual response to
Content ) .
Composition Ilght;based touch/molvement, Enhances
. == media art emotional immersion.
A= ofFaL HshE 87, FAstE TR NS o e
—m 1o o = TS o] =] o] A o] . I ' o—creation via physical
z=9, ezt *}T~7} AgE T ol FeHH, Al & = lﬂt&rgggon Mggft?cisggglr?g movement/gestures:
o] Ayl FAE-NFAAAH FHVE EEHoR X{]Z.}%} P Emotional connection.
A Hol A A2 dxEheE 23 A EA 9o AL Integrated Sensory, spatial, behavioral
= _ UX Design Immersion integration; Boosts spatial
219 AFE AAAE T AR} ofd AlY AlAIL] FHe Structure presence.
A2 AR ake g,
589 http://www.dcs.or.kr
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Fig. 3. TeamLab Borderless ‘Memory of Topograph’ image
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Table 6. Analysis of Sphere Las Vegas UX structure

Category Component Analysis Details
. Large Massive surround LED dome
Exhibition ) ; :
) dome-scale | creating full-field visual
Space Design . .
space immersion

Strong presence through

Implementation ultra—high-resolution 16K

Technology

High-resolution
LED screens

display
Ultra—wide Synchronized 3D audio,
Content ) ) A X
- immersive vibration, scent, temperature,
Composition ; )
visuals and airflow effects
. Synchronized, | Seats providing synced tactile
Interaction .
reactive feedback from on—screen
Mode .
experience events
Sensor Environmental and sensory
UX Design Y cues making users feel

Environment
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18 4. Sphere Las Vegas ‘Tomorrow Land’” RHAAEZ} ¢ LI E
Fig. 4. Sphere Las Vegas ‘Tomorrow Land’ orchestra concert
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Table 7. Spatialization strategy of gaming IP and technical
elements and direction for IMMERSIVE QUEST’

Component Spatial Direction Design Perspective
Narrative Apply a .confhct— Design each zone to
exploration—encounter— | support a specific
Structure ) ) .
climax-resolution narrative role
I)L?Q(S:tfsr(r?n i)nr:s%élge Recreate the game’s
Worldbuilding ) ) ’ world through
— regions, environments) I
Application |. atmosphere, lighting,
into screens and
S ) and sound
physical installations
Translate player action | Assign the Hunter role
User role mechanics into spatial | from the beginning of
behaviors the experience
Embed a tension— )
. : Calibrate sensory
) immersion—battle— P )
Emotional arc . ) stimuli differently in
resolution emotional
flow each zone

Technical Elements

Design Application

Surround Screen

Expanded panoramic LEDs and surround
projection beyond the user’s field of view

Spatial Audi

© and distance

3D sound that shifts with monster location

Haptic Floor System

Physical vibration feedback synchronized
with movement, impact

Lighting &

Environmental

Effects

Fog, wind, flickering light, and other
environment-linked cues

Al NPC Interaction

LLM-based NPC responses to user
choices, dialogue, and actions

Beacon/Motion

sSensors

Gesture, proximity, and gaze—triggered
reactions in on—screen content
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Table 8. Spatial UX transformation of game system

Game Mechanics Prototype Spatial UX Mapping

Open—-World Exploration UX
discovery, environmental
scanning

Spatial navigation triggers
real-time lighting / audio /
vibration / environmental shifts

Zoned missions with sequential

Quest—Based Hunting Structure )
task progression

Multisensory threat cues (sound,
vibration, light) guiding user
responses

Monster Attack Pattern
Reactive attack/evade behavior

Environment reacts and
changes with gameplay

Hit feedback, FX, BGM,
monster roars — tension

Real-time spatial effects synced
to monster/environment states

Haptic floor, SFX, 360 audio for
physicalized impact

Monster escape sequence (fail)
/ victory sequence (success)

Retry on failure; rewards &
upgrades on success
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Table 10. Survey instrument for IMMERSIVE QUEST Table 11. Survey evaluation results for the TMMERSIVE
Hi The prototype will enhance immersion by shifting QUEST prototype
users from passive viewers to active protagonists. Mean Standard
Multisensory physical-space interaction will Questions M) Deviation
H2 strengthen presence beyond traditional (sD)
screen—based game/NPC experiences. Enjoyment and fun of the experience 4.28 0.65
Al-mediated cooperative play will expand the Interest in Al NPC dialogue and mission 3.96 0.77
H3 cultural reach of the game IP and enable new - - - T - B
shared offline experiences. Satisfaction with participation as a “Hunter 4.33 0.6
UX Eactor No. Core Objective Sense of presence from audio/olfactory effects | 4.31 0.66
Measure whether enjoyment and Screen immersion and haptic realism 4.33 0.69
Joy 1-3 | satisfaction arose through active Perceived authenticity of the co—op raid 4.06 0.63
ticipation.
participation Strength and vividness of post—experience 388 0.76
Assess how visual, multisensory, and memory ) :
4-7 i
Presence ?eh;ifilnzu\ifﬁ;ﬁ;he boundary between Quality of 1:1 interaction with the Al NPC 4.00 | 0.83
Evaluate the quality of Al interaction Satisfaction with Al NPC mission and weapon | 4.02 0.76
Interactivity | 8-10 ; ’ - -
role assignment and group play Group cooperation engagement with other 375 0.84
Examine whether immersion depth (Flow) participants
Engagement | 11-14 S : L ; ;
exceeds the limits of passive exhibitions. Deep absorption and loss of time (Flow) 4.02 0.84
Assess how Al NPC communication and Personalized narrative immersion through Al 4.08 0.71
I[P Familiarity | 15—17 | the hunter role strengthened emotional NPC recognition ’ ’
value and IP attachment. . . .
Overall satisfaction compared to conventional 419 0.79
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Satisfaction | 18-20 Spatial experience, and its cultural novelt
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Table 12. Survey response reliability analysis
Factor Item count Cronbach's a
I. Joy 3 .745
II.Presence 4 .625
Ill. Interactivity 3 728
IV. Engagement 4 .793
V. IP Familiarity 3 .625
VI. Satisfaction 3 .623
VII. Intent to Revisit 2 781
Cronbach’s ai .623~.793 W92 #¥td o7 48 715
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aracteristics of interview participants

aoix S4 Qof

Age
group
30-34
35-39
30-34

Participant ID | Gender Job

P1
P2
P3

Male Program deveolper

Female Game UX Designer

Female Entertainment BX planner

P12 Male 40— 3D Art Director
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