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Abstract. Medical treatment of the knee joint is often required owing to injuries, aging, 

or other reasons. Rehabilitation is an important process following knee surgeries. 

During rehabilitation, a continuous passive motion (CPM) device is often used to help 

slowly stretch and bend the legs of patients for the prevention of contracture and 

recovery of the joint’s range of motion. In addition to such CPM operation, a function 

of muscle training was realized by using compliance control. This paper describes to 

what extent the proposed CPM can activate leg muscles, as observed experimentally. 

1.  Introduction 

The knee joint plays a key role in the execution of daily functions, such as walking. However, medical 

treatment of the knee joint is often required owing to injuries, aging, or other reasons. Rehabilitation is 

an important process following knee surgeries. During rehabilitation, a continuous passive motion 

(CPM) device is often used to help slowly stretch and bend the legs of patients for the prevention of 

contracture and recovery of the joint’s range of motion [1]. Additionally, strengthening of the weakened 

muscles is also important to facilitate speedy recuperation. Under this background, the authors 

developed a CPM device to strengthen the leg muscle, and this paper describes to what extent the 

proposed CPM can activate leg muscles, as observed experimentally. Due to muscle recovery is an 

important process for the rehabilitation as this research pointed out, various kinds of researches 

regarding rehabilitation equipment have been studied. Also area of robotics, research of rehabilitation 

robot is very active [2-4]. However, most of them are for stroke patients not for patients of the knee joint 

dysfunction. As recent engineering researches of CPM device, development of motion therapy device 

by using pneumatic actuator [5], hybrid CPM/CAM device by Ho et al. [6], optimum design of the link 

mechanism [7], disturbance estimation caused by the weight and size of the patient’s leg [8] and so on 

have been reported. In addition, development of CPM for not only knee but also arm or hand have been 

reported [9-10]. Especially, hybrid CPM/CAM by Ho et al is related to research of the authors. However, 

CPM developed by author utilized the several kinds of the load mode, and demonstrated the muscle 

activity via experiments. These points are difference from hybrid CPM/CAM. 

A proposed CPM device comprises a slider-crank mechanism. The slider is driven by a servo motor and 

ball screw. A patient's leg can be strapped to the mechanical link of the slider-crank. The patient's knee 

joint can be bent and stretched by following the motion of the CPM’s mechanical link. The proposed 

CPM device is required to work both as a normal CPM as well as a muscle-training device. The normal 

CPM function can be realized via slider positioning, whereas muscle-training can be realized by 

positioning the slider in accordance with the target position determined by the load model and the 
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