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Design of Multifunctional Compound Joint Medical Equipment
for Continuous Passive Motion

Kang Won Lee’, Oh Yang*+ and Chang Ho Lee”
"Semiconductor Engineering of Cheongju University, ** CST Co. Ltd.

ABSTRACT

The number of joint disease patients is increasing every year. Currently, the most CPM(Continuous Passive Motion)
equipment uses expensive imported equipment, and one CPM equipment is designed to be used only in one joint,
medical personnel or hospitals who are the main users of the medical equipment need to have several types of CPMs
for joint rehabilitation. To solve this problem, this paper designed a multifunctional joint medical equipment that
enables rehabilitation of knee, shoulder, and elbow joints in one CPM equipment and includes general, intensive, and
adaptive exercise functions for effective treatment according to the patient's condition. The patient's condition was
diagnosed using a load cell and a current sensor. In this paper, effective rehabilitation methods were presented and
high reliability and precision of medical equipment was confirmed through experiments using potentiometer, encoder,
and PI controller.

Key Words : Continuous Passive Motion, Multifunctional, Rehabilitation equipment, Multiple Joints, PI controller
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Table 1. Range of motion according to joint area

Joint area Normal Adaptive Intensive
Shoulder | 20~180 [°] | 20~180 [] | 20~170 [°]
Elbow 0~150 [°] 0~150 [°] 0~150 [°]
Knee -10~140 [°] | -10~140 [°] | -10~140 []
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Table 3. Experimental results of PI controller

RPM measured by Encoder
S(e}t{}s)]iie):d Load : 2kg Load : 5kg
Normal | Plcontrol | Normal | PIcontrol
831 772 834 711 833
1389 1265 1390 1218 1388
1917 1798 1917 1725 1917
2499 2296 2501 2199 2501
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