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The Integration Method of Spatial Interfaces and Gamification Design
in XR-Based Experiential Content : LetPle Case Analysis
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Abstract

This study analyzes “LetPle,” an XR-based experiential content developed by the author, to examine how spatial interfaces and
gamification design combine to organize physical participation in public exhibitions. LetPle was implemented with LiDAR-based
floor tracking and projection mapping, and the analysis draws on planning documents and operation records produced during its
development and operation. Three findings are identified. First, the floor-based LiDAR tracking interface serves as an accessibility
condition for all-age participation by aligning input with everyday movement. Second, the gamification structure—30-second rule
learning, cooperation, competition, and replayability —assigns goals and feedback to physical movement, inducing voluntary repeated
engagement. Third, while the two elements mutually reinforce each other, sensor precision limitations and occlusion errors partially
sever the link between physical accuracy and game outcomes. This study proposes that spatial interface logic, gamification design,
and technical reliability must be considered in an integrated manner for body-centric public XR content.
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Fig. 1. LetPle technical system architecture. It illustrates the data flow of Hokuyo LiDAR sensor — Unity Engine — projection
mapping, along with the technical roles and limitations of each stage.
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Table 1. System specifications of LetPle

14 37 AEslo) 29k AYst AA S A% A : LetPle Al £4 569
(Hansol Jang et al.: The Integration Method of Spatial Interfaces and Gamification Design in XR-Based Experiential Content : LetPle Case

V. HE &AM

9
A, 1% ARHOR Lol &
o2k )4 gkl oA AHEALY] e
2 AQsks 1 gtolA 414 250] of

w olu

R

A

Analysis)

2
of
>
4

71 AL AA Gt AA & Aol
AHANEAE HEIT & F3l LetPled] 44 =29t

1 FAE FA =t i,

1. Sk HEHO[A EY

LetPle®] 27} olE|H o] A= A 71X 2Hol| A 2=t}
AR, HZAolth LetPle®] 37t SEH o] 20 A 714
53 A2 vigy EAS A Y 28 Age

oIt} o] AEe 7144 weshel At ohueh 424

o N
nO
rlo
b
2
[
_)&

o fz
u)
i
o)
Y
o
M

Ae) ol

Aerol A W2 BEA o
]

=4, &4 otk Dourish®] =93, A}-&219] 3)9] 9}
e o) 27} 7H2 F7) otolM A E ] AP e

TP, LetPleol| A whehe @t A9 37-9] vigo] of

Category Item Specification Qty
Input Sensor model Hokuyo UST-10LX (2D LiDAR) 1
Scan frequency 40Hz (25ms/scan) -
Processing Game engine Unity 2022.3 LTS -
Communication protocol OSC -
Output Video output Resolume Arena 7.25.4 -
Display Beam projector, 4K resolution 2
Experience space 4m x 3.6m -
Projection area 4m x 3.6m -
Ospiiz(taio/n Simultaneous participants 2 -
Number of mini-games 4 (2 cooperative - 2 competitive) -
Play time per game 90sec -
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Table 2. Comparison table of the 4 mini-game structures. It compares the participation structure, input method, completion conditions, and type
of participation motivation for each game. With a 50:50 composition of 2 cooperative and 2 competitive games, it reflects a gamification design
logic that embraces diversified participation motivations.

Game Participation Structure Input Method Vlctory/CQmpletlon tutelel el L Bl
Conditions Type
NemoNemo Color Run Competition Steppln.g on areas to Having more squares in CompeFl.tlon ?mong
flip colors your own color unfamiliar visitors
Occupying a more
Blue Flag White Flag Competition Full-body movement advantageous position than Personal challenge

the opponent

. g Stepping on footboards . . Cooperation among
2-Player 3-Legged Cooperation together in time with the Achieving a cooperative

Rhythm Game ' score acquai ntgnces/
music family

Team full-body Participation of the group
movement arriving together

Gourd Busting Cooperation Achieving a common goal
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Gamification Design

» 30-sec — quick entry
» Cooperative - competitive
« Score & retry structure

Movement becomes the game

floor = game execution condition

Technical constraints limit coupling precision (sensor precision limit — score differentiation impaired)
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Fig. 2. Diagram of the integration structure between the spatial interface and gamification. It illustrates how the floor-based
spatial interface and gamification design mutually reinforce each other, as well as the points where technical constraints

limit the potential of this integration.
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