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A Beat-Tracking Robot for Human-Robot Intraction and Its Evaluation
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Abstract— Human-robot interaction through music in real environments is essential for humanoids, because such a robot
makes people enjoyable. We thus developed a beat-tracking robot which steps, sings, and scats according to musical
beats predicted by using its own ears. This paper first describes the beat-tracking robot, and then evaluated it in detail
in the following three points: adaptation to tempo changes, robustness of environmental noises including periodic noises
generated by stepping, singing and scatting, and human-robot interaction by using a clapping sound. The results showed
that our beat-tracking robot improved drastically in comparison with the reported one with a well-known real-time beat-

tracking algorithm.
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Fig.1 Architecture of a beat tracking robot
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Fig.2 Experimental condition
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Fig.3 Result of using music of tempo chage.
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Fig.4 Result of using hand clapping.
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Table 1 Tracking Delay for Tempo Changes

ASIMO power off ASIMO power on(with step)
w/o w/ w/o w/ w/
scatting | scatting | scatting | scatting | singing
reported 11.24 29.91 14.66 20.43 N/A
proposed 1.31 1.31 1.29 1.29 1.29
Table 2 Beat Prediction Success Rate
ASIMO power off ASIMO power on
(with step)
w/o w/ scatting w/ scatting
scatting w/ w/o w/ w/o
echo echo echo echo
cancel | cancel | cancel cancel
Correct 73% 76% 54% 77% 54%
Half shifted 3% 1% 22% 2% 28%
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