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A talking robot having human-like brain functions for autonomous voice learning
and its application to a vocal articulation simulator
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We have developed a talking robot, which is a mechanical vocalization system

by modeling the human vocal articulatory system. The robot is constructed with mechanical parts
that are made by referring to human vocal organs biologically and functionally. In this project,
newly redesigned organs were developed for extending the speaking capability.

In human speech, the timing function is important for determining its duration, stress and rhythm.
The cerebellum plays a key role in the coordination, precision and timing of motor responses. We
have developed a robotic brain, which generates human-like vocal sounds using a simplified
cerebellum-like neural network model as the timing function. The brain model was designed using the
System Generator software, and implemented in a hardware co-simulated with a FPGA. We verified that
the learning capability of the cerebellar-like neural network was applicable to speaking for
generating a human-like utterance with prosodic features.
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