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Effects of human-robot interaction on speech rhythm modulation in humans
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Abstract: In our daily conversations, there exists a speech rhythm that is shared among speakers. This
study attempted to investigate the difference between the speech rhythms of humans and robots and the
effects of human-robot interaction on human-human speech rhythms so that we could further explore the
possibility of introducing robots into human society. We conducted speech tasks where two human
subjects or one human subject and one robot alternately pronounced alphabets (e.g., “A,” “B,” or “C,”). A
human-human pair of subjects performed the task before and after a human-robot pair did, where the
robot used five voices—electronic, male, female, the human subject’s partner’s voice, and the human
subject’s voice. Forty subjects took part in the Electroencephalogram (EEG) experiments during the tasks.
The results of subjective evaluations for the alternate speech tasks showed that subjects were more
comfortable and felt a deeper sense of togetherness with other humans than with a robot, especially after
the human-robot experiments were conducted. Along with subjective evaluations, the speech rhythms
became synchronized and the EEG rhythms (i.e. the frontal theta activity) were more pronounced after
human-robot experiments. These results suggested that human-robot interactions improve our speech
rhythms.
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