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Abstract: An ambulatory movement capture device is proposed in this paper, which is comprised of wearable MEMS sensors and
mobile terminal. The device enables doctors to monitor daily activities of rehabilitation patients, evaluate their motor functions and
prescribe rehabilitation training program in remote manner. With consideration of the motor functions of different body segments,
multiple Kalman filtering algorithms are designed to convert the sensor measurements to 3D rotation angles. After the rotation angles
of each limb were fused in mobile terminal, the motion status of the patient was displayed in real-time in the form of 3D model. The
device was deployed in the home of out-of-hospital rehabilitation patients of West China Hospital. Preliminary experimental results
indicate that the average difference of tracing angle was 4.0° between the proposed algorithm and optical capture approach, and the
average delay of the system was 297 ms. The model activities presented on the mobile terminal indicate that the motion of the patient
can be accurately captured on real-time basis. As a conclusion, the device and the proposed algorithm make it possible that out-of-
hospital rehabilitation patients were able to conduct rehabilitation training under the supervision of professionals. It provides new
tools and ideas for doctors to carry out telerehabilitation medicine.
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