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Gait Period Estimation with Footsteps for Detecting Locomotive Syndrome Risks
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Abstract: Aiming at developing a sensor network which alerts health risks to aged people, we are focusing on locomotive
syndrome risks, and investigating a method of analyzing gait patterns by using acoustic sensors. In order to analyzing
gait patterns, we propose an estimation method of gait period form footstep data which recorded with microphones. The
main part of the method is extracting local minima of normalized AMDF calculated from time series of high frequency
band energy component. This method is evaluated by using 221 footstep samples retrieved from recorded living sound of
aged 8 persons by comparing automatically estimated periods with hand labeled reference periods. The correct rate of
samples whose errors are within 50ms is 65%, and the correlation coefficient between them is 0.53. Modified condition
experiments are also conducted for comparison. The relation between gait estimation and locomotive risks is also

discussed.
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Fig. 1 Block diagram of the acoustic gait estimation system

0S1-3-1



Footstep 0.005
waveform 0.000

2000 4000 6000 8000 10000 12000 14000 16000
Power spectrum 15000 i |
10000 : S R e

5000 4 ¥ Pk Bk

& L :
0
115 2000 4000 6000 8000 10000 12000 14000 16000

High frequency I
1
band energy

2000 4000 6000 8000 10000 12000 14000 16000

AMDF 04
0.3
0.2

1000 1500 2000

o L300
025| Extracteds’ .

Normal.w.ed 020f period %o/ \o"
local minimum g.%g n
of AMDF oon

500 1000 1500 2000
Time [ms]

Fig. 2 Example of gait period estimation with a footstep sound
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Table 1 Evaluation results of gait period estimation

% Correct|% Correct| Ave. error |Correlation 4Fail
(50ms) | 100ms) | [ms] | coefficient |
Proposed 66.4 85.5 59.7 0512 22
method
Power ratio 488 63.0 65.1 0473 o4
feature
Mean nor-
L 61.1 75.8 453 0.564 67
malization
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Fig. 3 Histogram of estimated gait periods
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