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Abstract: This paper describes the development of a new finger-ring shaped sensor device with a coil of
wire for recognizing the use of handheld electrical devices such as digital cameras, cellphones, electric tooth-
brushes, and hair dryers by sensing time-varying magnetic fields emitted by the devices. Recently, sensing
the usage of home electrical devices has emerged as a promising area for activity recognition studies because
we can estimate high-level daily activities by recognizing the use of electrical devices that exist ubiquitously
in our daily lives. A feature of our approach is that we can recognize the use of electrical devices that are
not connected to the home infrastructure without the need to equip them with sensors. We evaluated the
performance of our approach by using sensor data obtained from real houses. The evaluation revealed that
our approach can successfully recognize the use of appliances with motors. Also, because the ways of holding
many appliances do not depend on people, we could share training data for recognition among users.
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Fig. 1 Our prototype finger-ring shaped sensor device.
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Fig. 2 Example sensor data obtained from our finger-ring de-
vice worn on the right middle finger when the wearer

used a hair dryer and an electric toothbrush.
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Fig. 3 Example sensor data obtained from our finger-ring device on the right middle

finger when the wearer used a digital camera, a cellphone, and a flashlight.
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Fig. 4 Example spectrogram obtained in front of an induction

heater.
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Fig. 5 Example spectrograms obtained when the wearer used
a cellphone 30 and O cm from an LCD TV.
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Fig. 6 Example spectrograms obtained from different two
wearers at different two places.
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Fig. 7 Example sensor data obtained when a wearer used a

mill facing in different directions.
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Table 1 Electrical devices used in our experiment.
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Fig. 8 Visual confusion matrices of the three participants when we use user-dependent

models.
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Table 2 Recognition accuracies (overall F-measure) in percent-

ages for each participant with user-dependent models.
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