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Tap Tone User Interface on a Bathtub Edge

ToMOYUKI SuMIDAY®  SHIGEYUKI HIRAT!P)

Abstract: In a Japanese bathroom, remote controllers, such as water heater, audio, lighting, are put up on
a wall. They have some problems, such as appearance, use issue with elderly and disabled people. We have
made novel user interface systems to resolve them with converting a bathtub edge into an universal remote
controller. This paper describes the user interface with embedded acoustic sensors which distinguish tapping
tones by several hand postures on a bathtub edge using NMF (Non-negative Matrix Factorization), and its
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evaluations. In addition, some applications with this user interface are described.
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1 AR LTomE s
a) # (Fist), b) #5B&1 (Knuckle), c) #8%EDE (Pad)
d) M (Tip), e) WEAIEDIE (Fingers)
Fig. 1 Hand postures for tapping on bathtub edge.
a) Fist , b) Knuckle , ¢) Pad , d) Tip , e) Fingers

2 N—FT .z THK

Fig. 2 Hardware configuration.
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3 WMo 7o VEERILY 13T L kT
Fig. 3 Side of bathtub without apron.
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Fig. 4 Percussion timbre identification system flow.
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Table 1 Conditions of sound recording and processing.
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"HALEy M 16 [bit)
AJNy 7 794 X | 128 [sample]
TANE HPF (5.0 [kHz))
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FFT & 256 [sample]
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5 HNHTHOWBEART ru s 7 L0
a) # (Fist), b) #5B88 (Knuckle), c) #8%EDE (Pad), d) M (Tip), e) EHAEDIE (Fingers)
Fig. 5 Wave forms and spectrograms for each hand posture for tapping.
a)fist , b)Knuckle , ¢c)Pad , d)Tip , e)Fingers.
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Fig. 6 Averages of classification accuracy for each tapping

combination.
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Fig. 7 Duration averages of reverberation for each tapping

hand form.
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8 BathDrum DHZE DT
Fig. 8 Playing BathDrum.
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Fig. 9 Menu buttons to operate facilities.
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