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Abstract

Virtual reality technology provides a different level of realism than existing experiences, and it is growing as a technology that
allows users to experience new experiences. Therefore, this study proposes an interactive VR stone tower experience content based
on music synthesis that allows users to experience music in a virtual space through the process of synthesizing music using virtual
stone objects. The VR stone tower content is based on stone towers, a traditional material for general users to easily experience
virtual reality content, and enables music synthesis while building stone towers based on natural hand-based interaction. We
utilized the Unity environment and Oculus Qust2 for implementation, and evaluated the satisfaction of general users in a small
exhibition hall. This research focuses on implementing the principle of sound in real space in the three dimensions of virtual
space, and is expected to contribute to the activation of VR content for universal enjoyment and cultural technology development
through the connection of traditional culture, technology, and music.
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Table 1. VR Application Field!"

Field Overview

Enhancing immersion by providing a three-dimensional game space that is difficult to implement with existing

Game two-dimensional flat devices such as smartphones and dedicated gaming consoles.

Promoting changes in content consumption patterns across the entertainment industry, including games, broadcasting,

Entertainment movies, theme parks, and live performances.

Creating virtual spaces for meetings, parties, etc., allowing users from around the world to interact without physical

Communication . .
distance barriers.

Proposing new methods to enhance athletes' competitiveness by reproducing games in virtual spaces, conducting

Sports training programs, and more.

Verifying designs, previewing buildings, and validating stability in various ways before actual construction, reducing

Architecture
unnecessary costs.

- Visualizing concepts in specialized fields such as science, technology, and medicine, and implementing them in virtual
Education reality to reduce educational costs.
- Overcoming temporal and spatial barriers by recreating historical sites, thereby vividly conveying expert knowledge.
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Table 2. VR Application Research _
oP I, AE B4 A N, v pEEd 48
Field Rosearch ____ ok, AF EabAle) TAE tagdo] 4A Sol Bt g
Game A score-based game combining shooting o } .
games and chemistry S AotatA
Development of horror movie experience sk S Ao A 9] A1ZHA AFmu) o A 7ro. o
Entertainment content £k 7R el A e ofet A7S g
Development of VR exhibition content 5+al7]) 93 AF7F A rEH A E]— Ronan Gaugne: &9}
Communication VR kiosk simulation _ _
/’<‘ ]9 o Al A~H) O S olslol = X
Sports Promotion of dance and choreography VR 4 Ade A8 A 2H 22 EvoluSons A ‘l'o]-,,i‘_tﬂ, 9
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Development of fire safety training content L&, 7Pkl A Sotel #Ek AR of g AJthe
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Bibo's Island

Bibo's Island

aifence
T

4) Finishing the Stone Tower and sending it to sea
2

2) Searching for stones

Reality

Bibo's Island
Bibo's Island

1.
Fig. 1. Entering Bibo's Island, searching for stones, stacking stones, and so on

1) Entering Bibo's Island

3) Stacking stones
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Composition

Music Pagoda

Sound Pagoda

Manipulation Methods

Button manipulation using the controller

Manipulation through realistic hand interaction

Music Synthesis Elements

Basic elements of music such as percussion,
harmony, melody, and sound effects

Natural sounds such as bird songs, forest sounds,
running water sounds, and heartbeat sounds
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Fig. 3. Stacking stones using a controller (left) stacking stones using hand interaction (right)
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Fig. 4. Image of the implemented VR music synthesized stone tower content
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Table 4. Survey on the VR Stone Stacking Experience

AU A ﬂﬂE 54 2—h(lXq =
o, 54 = vl IEThE 7IWre 2, & 49} 7L°l 7z} 77H
FRIZ oS, AlAl S, FEAE, A
ANAP, BAA g W= 2 Akt
FeE QI HEE VR AY ZRlZe] Fofdh BT
Ao A olg dAEAIM =& ¥ AVt
olm] AstElo] VR 71 S8 HIE Ao FAA F5S
& 5 ASITh ey VRO AEEY o SHelA Al

Number Content Concept
1 Understood the environment and methods of stone stacking in virtual reality. Content Understanding
2 Body movement and mobility in the virtual reality space felt natural. Physical Movement
3 Using hands or controllers for picking up stones and stacking them was convenient. Interaction
4 The sounds associated with the stones and the stone tower were useful. Sound
5 It was easy to find the desired stones in the virtual and augmented reality space. Object Recognition
6 The stone stacking experience content is suitable for enjoying with family and friends. Universal Enjoyment
7 Overall, | was satisfied with the stone stacking experience. Satisfaction
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Table 5. Types of Processes and Features

Composition Music Pagoda

l

Sound Pagoda

While playing audio sources matched to each object, adaptively recognize the volume of the audio source based on

Stone Searching the distance between the source and each user to find stones.

Stone Stacking

Synthesize music matching the arrangement state of
audio source objects to complete "Arirang".

Complete a sound scape experience blending
background music with various types of natural sounds.

4 || |

3 | “
2
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0

Content
Understanding
4.25 3.9 3.7 4.2
4.15 4 4.3

Physical Movement Interaction Sound

Hand Interaction
Controller 4.6

m Hand Interaction  m Controller
2 5 ME o] chet o Jef=
Fig. 5. Bar Graphs for Survey Results

Universal

Enjoyment

4.35 4.45 4.4
4.35 4.5 4.95

Object Recognition Satisfaction
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