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A Continuous Passive Motion (CPM) device is widely used for the joint stiffness patient. However,
it is expensive device and costly for maintenance. Thercfore, this work studies the possibility of using the
Pneumatic Muscle Actuator (PMA) to drive a CPM device instead of the commonly driven motor. The work
consists of 2 parts: firstly, design of the mechanical hardware and the electronics circuits, and secondly, the
development of control software for the CPM.

The work begins with determine a mathematical model of the CPM machine and the desired force that
generated from the PMA. P and PI controllers that to improve position and speed tracking are calculated. The
controllers are then employed to the CPM control system and test it with and without load (1kg, 2kg, 3kg, and
no-load test)

Results show that the CPM can perform in the desired range of motion with an error less than 2.5%.
The properties of PMA (compliance, high force/size, high power to weight ratio, light) has shown a high

potential of developing a CPM device driven by a PMA system for a real patient.





