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Development of High Accessibility Metronome with Intuitive Tempo Adjustment Function
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Abstract: We propose new Tempo Adjustment Device for metronome use. At first, we analyzed metronome operation.
Based on analysis, we proposed the tempo adjusting device with getting the tempo from arm swing pitch. An acceleration
sensor is set in end of a rod, and user holds the rod and swings arm. Tempo value is picked up by acceleration data getting
from the acceleration sensor. Finally, we evaluated the performance of the device in the verification test.
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Fig.1 System configuration of the proposed device
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Fig.1 Tempo adjustment rod usage
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Fig.2 Moving average deviations of the acceleration data
at a tempo of 60 BPM
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Fig.3 Diagram of the verification test layout
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Table 1 Measured tempo in verification test

Criterion Tempo Values

Subjects 40 60 90 120 180 240
bpm | bpm | bpm | bpm | bpm | bpm

A 80 122 119 118 179 233

B 54 118 88 119 178 240

C 39 75 84 116 177 240

D * * 78 97 138 166

E 39 59 85 118 175 231

F 78 116 171 117 175 238

G 75 120 88 117 173 235

H 39 59 87 112 175 229

1 39 102 155 119 177 233

J 113 159 89 117 175 233

K * 77 87 119 181 214

L 39 59 88 116 179 240
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Fig. 4 Acceleration data - Subject L, 60 BPM
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Fig. 5 Acceleration data - Subject F, 60 BPM
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Fig. 6 Acceleration data — Subject D, 40BPM
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