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[Abstract]

In this paper, we propose a parametric model for analyzing the motion information obtained from the
acceleration sensors to measure the activity of the human body. The motion of the upper body and the
lower body does not occur at the same time, and the motion analysis method using a single motion
sensor involves a lot of errors. In this study, the 3-axis accelerometer is attached to the arms and legs,
the body's activity data are measured, the momentum of the arms and legs are calculated for each
channel, and the linear predictive coefficient is obtained for each channel. The periodicity of the upper
body and the lower body is determined by analyzing the correlation between the channels. The linear
predictive coefficient and the periodic value are used as data to measure the type of exercise and the
amount of exercise. In the proposed method, we measured four types of movements such as walking,
stair climbing, slow hill climbing, and fast hill descending. In order to verify the usefulness of the
parameters, the recognition results are presented using the linear predictive coefficient and the periodic

value for each motion as the neural network input.
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III. The Proposed Scheme
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1. Parametric modeling of exercise data

stlolEle] 54 meu|g 2= ogAleo] go] ARE-
5= LP(Linear Prediction)&}#-& A&sict ni2tojg 2
HEshs W2 a4l 2oA 27 EE oy, 4
AES A7] ol A=Al ATH12)[13]. 22jaL, A)(16)
o] AP] FIFgE olgsto 7 AdER EtolHY
Z714<S =Xt

o&a 710w

z axis

X axis

Fig. 1. Sensor mounting position
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Fig. 2. Example of measurement of exercise
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2. Cross-correlation of exercise data
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V. Experiments
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Fig. 6. 3—axis signals and correlations for hill climbing
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Table 1. Recognition results of subject]
Parameter Parameter+Cross-
correlation(Xcorr)
Exercise LPC coefficients LPC+ Xcorr
Training | Untrained | Training | Untrained
data(%) data(%) data(%) data(%)
Going down
the stairs 80 s 85 80
Climbing
stairs 90 80 90 85
Going down
the hill 85 75 90 80
Hill climbing 80 70 85 80
Average 83.75 75 875 81.25

Table 2. Recognition results of subject2

Parameter Paramet_er+Cross-
correlation(Xcorr)
Exercise LPC coefficients LPC+ Xcorr
Training | Untrained | Training | Untrained
data(%) data(%) data(%) data(%)
Going down
the stairs 80 75 85 80
Climbing 75 70 80 80
stairs
Going down
the hill 85 75 90 85
Hill climbing 80 75 85 80
Average 80 73.75 85 81.25
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V. Conclusions
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