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ABSTRACT

For fast recovery from physical discomfort and getting back to normal life, many rehabilitation treatments
have been performed on patients. Computer games have been one of such treatments that are able to apply to
patients effectively. However, because most of such games are locational-based, it is hard to figure out exact
medical condition of patients that provide more information to medical doctors. This paper presents a
rehabilitation game for patients, which is locational-based as well as rotational-based, who are having external
wound or aging diseases by using electromyography signal and gyroscopic sensors. Through this game, we are
able to understand how to lead the patients to involve in physical therapy more and how to obtain exact
conditions of patients from the games. From several experiments, we found out that our games are able to make

patients to increase their physical activity and possibility.
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Table 1. Hardware Spec
H/W Spec
Sensor 1 Gyroscope(2 Axis)
Sensor 2 EMG Sensor

Connect Type Wireless(Bluetooth)

Battery 2 Hours

Shoulder / Arm Band
0 Deg - 180 Deg
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Table 2. Sub-game Types

Sub-Game Name Description

Character is running and
Running Obstacle | avoidance to obstacle.
Avoidance Agility and Endurance of muscle.

Character is jumping over the
Jumping Obstacle | box.

Agility, Endurance and Power of
muscle.

Avoidance

Character is flying as high as
Flying possible.
Endurance of muscle.

Character is collecting many
Collecting Heart | heart.
Agility and Endurance of muscle.
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Table 3. Game 1 - Level data and Effect of Exercise

Game Level Article |Effect of Exercise

Move Speed Agility of muscle
Heart Count Play Time, Endurance
Heart Score Play Time, Endurance

Obstacle Count Agility of muscle, Concentration
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E 4. AY 2- dddleld] ¥ Fa
Table 4. Game 2 - Level data and Effect of Exercise

E 5. AY 3- #ddely ¥ 5a
Table 5. Game 3 - Level data and Effect of Exercise

Game Level Article |Effect of Exercise

Game Level Article |Effect of Exercise

Move Speed Agility of muscle

Move Speed Endurance of muscle

Heart Score Play Time, Endurance

Heart Score Play Time, Endurance

Obstacle Count Agility of muscle, Concentration

Heart Distance Play Time, Endurance

Box Width Count Play Time, Endurance

Decision Percentage |Endurance of muscle

Box Height Count |Power of muscle

Box Length Play Time, Endurance

Wave Distance Play Time, Endurance

Decision Percentage |Power of muscle
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Table 6. Game 4 - Level data and Effect of Exercise

Game Level Article |Effect of Exercise

Move Speed Agility of muscle

Heart Score Play Time, Endurance

Failed Score Play Time, Endurance

Heart Spawn Time |Agility of muscle

Falling Speed Agility of muscle
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Fig. 14. Data Recording and Analysis Process
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Table 7. Game User Info and Data Block Format

Game User Info Data Block
<system> <AccX>7.382</AccX>
<userdata> <AccY>128.320</AccY>
<StartTime> <AccZ>72.4218</AccZ>
2014/11/17 19:49:17 <EMG1>73.632</EMG1>
</StartTime> <EMG2>40.429</EMG2>
<GameType>1</GameType> |.......
<GameLevel>1</GameLevel> |.......
<UserID>abc</UserID>  |....... (Repeat Data)
<UserName> |
Jong Heon Lim <[userdata>
</UserName> </system>
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