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Abstract

Recently, there has been growing demand for radar technologies that can recognize the gait motion of rehabilitation patients. In this

paper, we propose a method that uses a distributed dual-band continuous-wave (CW) radar system for gait recognition. First, two

dual-band antennas were orthogonally distributed to obtain complex echoes of the target. When a patient walks back and forth along

a

straight path, the one-dimensional (1-D) phases of complex echoes are modulated by the macromotion of the torso and micromotions

of the legs and arms. A low-pass filter was applied to extract only the 1-D phase modulation caused by macromotion, after which

the local extrema were estimated. In general, a normal gait exhibits only a fixed number of local extrema, while an abnormal gait leads

to additional local extrema. Thus, the proposed method can recognize an abnormal gait using the number of estimated local extrema.

Experimental results using dual-band (i.e., 5.7 and 5.85 GHz) CW radar for several targets demonstrate that the proposed method can

recognize both normal and abnormal gaits.
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Fig. 1. Geometry for modeling a CW radar signal from a
walking human.
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Table 2. Mean and std. of the number of local extrema
for 10 datasets of five abnormal walking targets.

#1 antenna #2 antenna

Ist target | 4.2 (mean)+0.79 (std.) | 5.1 (mean)£0.57 (std.)

2nd target | 3.9 (mean)£0.87 (std.) | 4.6 (mean)+0.84 (std.)

3rd target | 3.6 (mean)l.17 (std.) | 4.0 (mean)+0.94 (std.)
4th target | 3.6 (mean)x0.69 (std.) | 4.7 (mean)+0.48 (std.)
5th target | 3.4 (mean)+0.51 (std.) | 4.8 (mean)+0.42 (std.)
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