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Construction of a Context-aware System
Considering Energy Consumption for Wearable Computing

KazuyA MuUrao,™ Tsuromu TERADA, 2
YOSHINARI TAKEGAWA T and SHOJIRO NisHiof!

In wearable computing environments, a wearable computer runs various ap-
plications using various wearable sensors. In the area of context awareness,
though various systems use multiple accelerometers to recognize very minute
motions and states, energy consumption was not taken into consideration. We
propose a context-aware system that reduces energy consumption. The pro-
posed system changes sensor combination in terms of energy consumption and
accuracy, and turns unused sensors off. Even if the number of sensors changes,
no extra classifiers or training data are required because the data for shutting
off sensors is complemented by our proposed algorithm. By using our system,
power consumption can be reduced without large losses in accuracy.
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Fig.2 Pseudo data generation.
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Table 1 Context transition.
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Fig.4 System construction.
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Fig.6 Raw data and hand-labeled context of test subjects.
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Fig.7 Confusion matrices for each situation.
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Fig.8 Accuracy vs. sensor combination in each situation.
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03 0000OO0o0oooooooooo
Table 3 Optimal sensor combinations and their power consumption.
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Table 4 Change in accuracy by context-transition.
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Fig.9 Accuracy vs. sensor combination before and after applying context-transition.
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