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Human Activity and Environment Recognition on Mobile Devices
(BTARANTFNRA ARV 2= OITEIR L OREHE)

K 4 A¥ B

mHealth, the use of mobile devices and other wireless technology in health
care and public health, is a rapidly expanding area of research and practice.

mHealth applications help people manage their own health, promote healthy
living, and gain access to useful information. In building such applications,

advanced mobile sensors are used. However, they consume too much energy.

In this dissertation, we propose methods toward mHealth applications, which
deals with the limitation in available electric power. To reduce energy
consumption, we use a single sensor for each of the following tasks, which
are recognition of human activity and recognition of the user’ s environment.

For human activity recognition, we use a three—axis accelerometer, which is
equipped with almost any mobile device. In order to maintain high accuracy
in recognition with low computational cost, we employ the wavelet transform
and the singular value decomposition during feature extraction. For
environment recognition on the other hand, we use a microphone to capture
the environmental sounds. To ensure sufficient location coverage, the data
collection is designed based on people’ s daily routines, which enables
coverage of a wide range of environments including public transportation,

offices, streets, and shopping malls. In order to classify the 17 environments,
we make use of several audio features from time domain and frequency domain.
With regard to experimental results, the algorithm used was able to classify
user activities into walking, running, standing still and being in a moving
train with accuracy of over 90%. As for environment recognition, accuracy
of over 80% for the 17 environments was achieved. The proposed method deals
with the limitation in available electric power, thereby addressing an

mHealth application issue.
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