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Development of an active interactive human-friendly robot by emulating the
dexterity and perceptual capabilities of humans
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In this research, the Waseda Saxophonist Robot. No. 4 (WAS-4) was developed. The
WAS-4 is capable of showing facial expressions during the performance. On the other hand, we have
developed the Musical Pattern Generator (MPG) in order to control the oral cavity air pressure while
interacting with a dancer. From the experimental results, the robot performance was not stopped after
five minutes so that the effectiveness of the proposed control system was confirmed. In addition, we have
developed in this study the Music-based Interaction System (Mblsg. In order to enable the robot to
improvise the interaction with a dancer, the oral cavity air pressure control system was used in order to
assure the stability of the interaction. From the experimental results, at the time the proposed Musical
P?tte[n Genergtor is used, when the measured acceleration of the dancer is increased, the Note Density is
also increased.
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WAS-4(WAseda Saxophonist No.4)
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1 Waseda Saxophonist Robot No.4
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MIDI | MPG

P :Pressure Reference Ubut :Air Flow Valve Controlled

Pres :Pressure Response Ur :Air Flow to Sax
P :Pressure Error Vrver :Voltage Reference

Usn :Air Flow Pump Delivered Xlref :Lip Openness Reference
Sound :Sound from Sax

2 Block diagram of the proposed oral

cavity air pressure control system
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3 Experimental results for the oral
cavity air pressure control: a) Without

the proposed control and b) With the
proposed control system.
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MblS
Music-based Interaction System
4

Receiver Pattern recognition
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M: Movement  V: Velocity  Vi: Velocity range indicator ~ Ph: Phrase type
A Acceleration O: Openness Oi: Openness range indicator  Ms: MIDI signal

4 Musical-based Interaction System.
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6 Experimental results without MPG: a)
Dancer - Leader and Robot - Follower b)
Dancer - Follower, as well as with MPG: c)

Dancer - Leader and Robot - Follower
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