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Recognition of Degree of Rehabilitation for Walking Movement Using
Noncontact Doppler Radar Sensor
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Abstract

This paper proposes a recognition algorithm for the degree of rehabilitation of walking individuals using a Doppler radar sensor.
First, the time-series macro velocities of the whole body were estimated by applying a moving average filter and differentiating the
phase of the complex signal for the walking individual. Next, the time-series micro velocities of both legs were obtained by subtracting
the time-series macro velocities of the entire body from the time-series velocities extracted by applying the conventional method and
Kalman filter to the spectrogram. The step time and maximum velocities corresponding to each leg can be decomposed by estimating
the local maximum values in the time-series microvelocities of both legs, resulting in new values to show the real-time degree of re-
habilitation for walking individuals. In the experiments, we observed that the proposed method was capable of successfully recognizing
both normal and abnormal walking movements.
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walking movement.
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Table 1. Experiment parameters.

Carrier frequency f, 5.85 GHz
Wave length A, 0.0513 m
Sampling frequency 2.0 kHz
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Table 2. Estimation results of symmetry ratio D,

sym*

Asymmetry walking Normal walking
movement movement

Ist target 0.2021 0.0942

2nd target 0.4177 0.1709

3rd target 0.4228 0.2079
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