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Design of a Portable Activity Monitoring System

R AR -FF T F R
(Seung-Hyung Lee - Ho-Dong Park - Hyung-Ro Yoon - Kyung-Joung Lee)

Abstract - This paper describes a development of a portable physical activity monitoring system using two
accelerometers to quantify physical activity. The system hardware consists of two piezoresistive accelerometers,
amplifiers with gain of 30, lowpass filters with cut-off frequency of 15Hz, offset control circuits, one-chip
microcontroller and flash memory card. In order to evaluate the performance of the system we acquired 3 channel data
at 32 sample/sec from body-fixed accelerometers in chest and right upper leg. And then the acquired data were
processed by MatLab on personal computer. We tried to distinguish not only fundamental actions which are steady-state
activities such as standing, sitting, and lying but also dynamic activities with walking, up a stairway, down a stairway,
and running. Five subjects participated the evaluation process which compare the video data with the measured data. As
a result, the activity classification rate of 90.6% on average was obtained.

Overall results showed that the steady-state activities could be classified from the low component of 3-axis
acceleration signal and dynamic activities could be distinguished from frequency analysis using wavelet transform and
FFT. Finally, we could find that this system can be applied to acquire and analyze the static and dynamic physical

activity data.
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Fig. 1 Block diagram of analog circuit
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Fig. 4 Example of Wavelet analysis for moving activity signal
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Fig. 5 Block diagram of activity detection algorithm
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Table 1 Detection ratio of activities
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