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[Abstract]

This study proposes a low-cost, Arduino-based walking interface designed to enhance user immersion in
virtual reality (VR) content. The interface detects various user locomotion patterns such as walking,
running, and limping, and reflects them in the movement of the virtual character, thereby increasing the
sense of immersion. To achieve this, a sensor device based on Arduino was developed to analyze
acceleration data from a gyroscopic sensor, which was then synchronized with character animations and
first-person visual effects in the Unity3D engine. Additionally, the system supports Bluetooth-based mobile
device integration and multi-user environments, enabling both HMD and non-HMD users to share the same
virtual experience. Owing to its low cost and high compatibility, this interface can provide immersive VR
experiences to a wide range of users, including those with mobility impairments, suggesting its potential

applications in fields such as healthcare, education, and psychological rehabilitation.

» Key words: Virtual Reality, Walking interface, Arduino, Immersion, Disabled walking,
First-person perspective, Low-cost sensor system
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I. Introduction
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II. Related Work

1. Advancements and Applications of Virtual
Reality Technology
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3. Classification and Characteristics of VR
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III. The Proposed Scheme
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1. Development of an Arduino Module
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Fig. 1. Setting up the Arduino.
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Fig. 2. Unity3D scene connected via bluetooth.
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Fig. 3. Circuit diagram of Gyro sensor and Bluetooth module.
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Fig. 4. Speed graph while wearing the Arduino device.
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3. Limp Posture
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Fig. 5. Comparison of Position Changes Between
Normal Gait and Limping Gait (Blue: Normal Gait,
Orange: Limping Gait).
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Fig. 8. Motion blur enhances the sense of speed in
first—person view.

4. Support for Multi-user Connections
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5. Experimental Environment Setup for HMD
and Non-HMD Users
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IV. Experiment and Results
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Fig. 10. Character animation driven by the user's running
motion.

ool A ALgALe] BAIS AINE 55
o2 FjElo] A183 ZuS YHu A Atk Fig. 9
S 9o UolAl ALgAPE el SAHS =
ol Z0](Fig. 10a), ol T} e} sl FA-2
2 AFSIAC. Fig. 118 AADE BEARE B

& T o] 2EEkA Sl ot ool el
Fo} o] £ AolA 2 4 9ol ALgAle] B3 efo]

wfat ofulete] glelo] AT

Fig. 11. Character animation driven by the user's limping

motion.

Fig. 125 AL8AD} B2 S &b sfo] Aalat Zutg 1
otk Il £ 4 95l BEo] Aojxlo] wet of
ulet o] o5 Aejrt ArjEoR Fotsr

Fig. 12. As a result of the experiment conducted with
shortened strides.

oj9}= xR 07, Fig. 132 BES
Zatolt}. W20l AX|HA oplEl= o ©

0]=35

37 stof AR
3 A2E we
L 542 Boltk =3, Fig. 129} )25} B 1
Zo] A T 27] $Aol, 2 Ut 27| S50 A5
o Mol vt AAAS ofudlold A At
RS2 Eeld 4 9lck. Fig. 130] B80] 7] uj2
o ez ofslept o we] eEo= ofFatt B
£ wolx1 gct

Fig. 13. The result of the experiment conducted with
wider strides.

Fig. 145 HMDS 583 ALgAle} mujel clufoj~8
AFg3H Non-HMD AMEAI7} 8] Aolsle 48 23S
wolEch Al WHe HMD AMSARE EE
Non-HMD E0IM% VR Algol 7Rsdtes AAs s
k. o] A& KI5} el Qimeng So] Aokt L)

£ ol §3cH49].

Fig. 14. An experimental environment accessible
to both HMD and non—HMD users simultaneously.

Fig. 155 1 =204 Aokt g 53] 18t 2
Si0] $212 32 1, ofulete] §xol oA Hojs)
g woisTh AU daelse 2Eul 543 7)
wro2 ofulept FYRoR FAL FE $XE BA

4 9le mat ofja}, Eujet QAN &
8 ol m#lo] bssict



76  Journal of The Korea Society of Computer and Information

Fig. 15. Zombie movement in a virtual environment
generated from the user's limping motion.

V. Conclusion
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