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Prototyping a Function to Recognize Users’ Body Motion
for Improvisational Ensemble Using Smartphone Sensors
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Abstract: We aim to develop a system enabling non-experts of musical performance to play improvisational
ensemble.  Although non-experts of music cannot determine a pitch suitable for a particular chord, they can
express pitch contour by their body motion.  Our previous system recognizes users’ body motion on the basis of a
sensor camera. In this paper, we aim to develop a method for recognizing users’ body motion on the basis of
smartphone sensors in order to enabling multiple users to easily join improvisational ensemble. ~We collected
training data of correspondence between melody and body motion. Moreover, we developed three Bayesian
Network models for estimating pitch name,  vertical movement of pitch, and attack time.
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Figure 1 System Architecture
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Figure2 BayesianNetwork for Predicting Pitch Notation(1)
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Table 1 Accuracy of Predicting Pitch Notation

BliLR-0E St AENE/— 2B/ MK
YT4bHHE 0.49(131/270)
FHTHEE 0.49(133/270)
syFit 0.55(148/270)
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Figure 3 BayesianNetwork for Timing of Note Attack
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Figure4 BayesianNetwork for Predicting Pitch Notation(2)
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Figure5 BayesianNetwork for Predicting Pitch Contour
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ER%E R
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FHFBHE 0.03(8/270) | 0.31(8/26)
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Table3 Accuracy of Predicting Pitch Notation
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Table4 Accuracy of Predicting Pitch Contour
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P20 13 0.56(152/210)
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RyFEf 0.68(184/210)
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