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Abstract

Nonexperts often struggle to accurately represent beat timing, dynamics, and the coordinated use of both hands when authoring
conducting gestures for 3D avatars. This paper proposes an adaptive authoring method that combines predefined conducting patterns
with a sensor jacket. Two-beat, three-beat, and four-beat patterns are extracted from images and applied to an SMPL-X avatar using
inverse kinematics. Six upper-body IMU sensors detect tempo changes, musical instructions, and dynamics, allowing users to modify
only the required segments. Experiments with three nonexperts showed that the mean timing error decreased from 72.75ms to 7.71ms,
while experiments using actual music showed a decrease from 102.96ms to 16.81ms. These results show that maintaining the basic
beat pattern while modifying only the required segments reduces timing errors in nonexpert conducting performance.
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Fig. 1. Process of virtual conducting gesture generation and real-time authoring using a sensor jacket
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Fig. 2. Procedure for generating beat-wise fingertip trajectories from basic conducting patterns
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Table 2. Comparison of Mean Timing Errors in the Real Music
Experiment

Tester Trial 1 Trial 2 Tester Trial 1 Trial 2

A 79.63 11.44 A 153.70 23.17

B 69.31 4.81 B 63.48 6.81

C 69.30 6.87 C 91.71 20.44

Mean 72.75 7.71 Mean 102.96 16.81
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