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Knee Rehabilitation System through EMG Signal analysis and BLDC Motor Control
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ABSTRACT

This paper describes the design and implementation of a rehabilitation medical device based on a EMG measurement. Rehabilitation systems are
controlled using BLDC motors and motor drives. The BLDC motor drive controls the operation and the speed controls the drive through the external servo
motor. In addition, potentiometer coupled to the outside of the motor transmits information about the position of the load being rotated by the motor. The
rehabilitation algorithm is controlled by limiting the maximum angle of 0 to 120 by utilizing the motor according to the user setting stage during the
rehabilitation exercise. The walking algorithm compensates motor control for the low leg of the signal using the difference value of the signal obtained with
the surface denser attached to both inner muscles. The motor and surface denser are utilized for the walk motion to control the maximum angle of 0 to 80.
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Fig. 1 System diagram
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Table 2. Rehabilitation System Angle Range

Angle minimum maximum angle of
Wearing angle( ° ) angle( ° ) error( : )
Before 0 0 0
Phase 1
After 0 0 0
Before 0 0 0
Phase 2
: After 0 0 0
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Fig. 11 Pedestrian experiment photos based on surface
myocardial conductivity sensor
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Table 3. The angle of the experimenter
equipped with a knee regenerator

) Angle bending straight
walking angle angle
on the spot . .
ovdle (") (")

First 81 15
Second 80 17
Third 80 16
Fourth 81 17
Fifth 80 17
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