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[Abstract]

Recently, research and software development on the topic of health have been actively carried out,
but most of them are aimed at non-disabled people. In this paper, we introduce a game-type health app
developed to continuously exercise indoors for spinal cord impairment to reduce the muscles of the
upper body. The app is designed to provide fun and stress relief for people with spinal cord
impairments, and to promote upper body balance, strength, and endurance. The system designed in this
paper uses various sensor data transmitted according to the user's movement and wheelchair operation,
and is processed to enhance the realism of play depending on the type of game. As a result of the
survey conducted after the prototype was experienced, 95% of the respondents responded positively to
the feeling of immersion and satisfaction, indicating the significance of this study. It is hoped that the
results of this study will be further improved in the future to help the rehabilitation and improvement

of the quality of life of people with spinal cord impairments.
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I. Introduction
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Table 1. Information for People with Disabilities
Data type Content Count | Sum
Eexercise 23
Safety, Hygiene 11
Health Health 19
Information | (Mental, Child, Women) 81
PDF Assistive devices 4
Rehabilitation 16
etc 8
Rehabilitation
Multi . Education 7
ultimedia Health Promotion 7
. 6
Gymnastics
Sum 158
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Various wheelchair sports
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II. Preliminaries

1. Physical activity for people with spinal cord
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2. Sensor-based input interface

71E0) 7| EL 0t A FRo2 £7]Y AYol 22
AR, VR, WA 59| QIEJm|0] A9} HEBE|o] AFgx}e] 2]
w9} BHEZRE SAAPI TSIk Lo} AntE o g

%l Table 29} Z2 o2 AINE 5 45+ Y QAEHo]
224 o] 2851 9.
Table 2. Various Smart Phone Sensors

Sensor Item Function Remarks

Acceleration speed, power Game Interface

Gyro direction Game Interface
Proximity distance

RGB Light Color density

Fingerprint .

Recognition Finger pattern

Geo-magnetic Magnetic field, GPS | Game Interface
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3. Bluetooth communication
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Fig. 2. Bluetooth communication (android base)
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III. The Proposed Scheme
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1. System structure
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2. Sensor data processing

2.1. Data processing by sensor type
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2.2. Application for processing sensor data
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3. Game design
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Fig. 5. Screens of 3 games
(Balance game / Speed game / Obstacle control game)

3.1. Balance Game

Balance game2 A /\KI-OHO]Q A e el

s T wT1Ea w

¢)

wE ol gstes om A AL AR ). 5
Ws] 5E2]Q ABo|A|RE] AF0|x] 87H] Holeg &
o Z2lo] ARk} AHo]A] Zalo] So] 2wE MAO
24 A&AY A2 Aol AEstES ORelg g

3.2. Speed Game
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3.3. Obstacle control game
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IV. Game Prototype Test
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Fig. 7. Spinal cord injury and outsiders testing

Table 3. Test reactions by Game type

Game type Reaction

- Stage selectable

- High difficulty

- Immersion is possible while fine-tuning
the wheelchair

- Balanced training of upper body
strength is possible

Balance

- Relieving stress

- Providing fun

- Capable of moderate or higher
intensity workouts

Speed

- Provides tension as speed up
- Providing operation
- Providing immersion

Obstacle
control

Fig. 63 Fig. 7
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