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Abstract: The number of knee-related disease patients and knee joint surgeries is steadily increasing every year,
and for knee rehabilitation training for these knee joint patients, it is necessary to strengthen the muscle of vastus
medialis and quadriceps femoris. However, because of the cost and time-consuming difficulties of receiving regular
hospital treatment in the course of knee rehabilitation, we developed knee exoskeleton using rapid prototype for knee
rehabilitation with feedback from the electromyogram (EMG) and inertia motion unit (IMU) sensor. The modules
was built on the basis of EMG and an IMU sensor applied complementary filter, measuring muscle activity in the
vastus medialis and the range of joint operation of the knee, and then performing the game based on this mea-
surement. The IMU sensor performed up to 97.2% accuracy in experiments with ten subjects. The functional game
contents consisted of an exergaming platform based on EMG and IMU for the real-time monitoring and performance
assessment of personalized isometric and isotonic exercises. This study combined EMG and IMU-based functional
game with knee rehabilitation training to enable voluntary rehabilitation training by providing immediate feedback
to patients through biometric information, thereby enhancing muscle strength efficiency of rehabilitation.
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Table 1. System evaluation of IMU using complementary filter

Subjects Gender Age Height Weight Initial0 Measuren;ent System Performance
(yrs) (cm) (kg) Angle (°) Angle (°) (%)
1 Female 23 170 55 131 99.23
2 Male 26 174 72 134 96.92
3 Male 24 175 70 138 93.84
4 Male 26 173 57 136 95.38
5 Female 24 159 52 133 97.69
6 Male 24 178 64 130 132 98.46
7 Male 23 169 55 125 96.15
8 Male 23 165 55 132 98.46
9 Male 26 185 83 129 99.23
10 Male 28 178 72 134 96.92
24.7£1.7 172.616.9 63.5£10.3 132.443.6 97.2+1.7
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