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Knob-Type Musical Interface
that Can Record and Playback User’s Rotational Motion

KEI TORIKI™ GENKI TOYAMA™
TOMOKO HASHIDA™

Abstract: A knob-type musical interface can record rotational motion by a user’s hand as input by using rotational operation-type
electronic parts such as a potentiometer or rotary encoder. On the other hand, it cannot playback rotational motion as output. In this
paper, we propose a knob-type musical interface that can both record and playback rotational motion. This interface consists of a
rotation angle control mechanism that uses the potentiometer itself as an output portion, not only as an input portion, by controlling
the rotation angle of the potentiometer by DC motor. By using the proposed system, a user can record the rotational motion of the
knob as MIDI data in music production software, and furthermore can playback MIDI data as the automatic output of rotational
motion. In order to investigate the optimum drive voltage of the motor, experiments were conducted to measure the time until the
knob reaches multiple levels and converges for each drive voltage.
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Figure 1 Appearance of the system.
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Figure 2 System overview.
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Figure 3 Drive voltage of motor and movement time of knob
for each angle of rotation.
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Table 1 Drive voltage of motor and average movement time of

knob.
T — & BRENEE V] R B [ms]
2.0 587.5
21 483.8
2.2 441.3
2.3 475.0
2.4 518.8
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Figure 4 Temporal change of MIDI data and knob when

overwriting is executed.
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Figure 5 Rotational motion propagation by coupling knob
physically.
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