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Proposal of “YES/NO” communication method based on frequency analysis of pupil response

Yumiko Muto*! and Hirohiko Kaneko™2

Abstract - Pupil diameter changes in response to the luminance of object to adapt various levels of lighting condition.
In this study, focusing on the synchronization of pupil response to modulation of visual stimuli, we developed a
system that a participant could communicate his/her intention, such as “YES” or “NO” by looking and paying
attention to the target. In our experiment, we presented two circles with changing luminance sinusoidally at different
frequencies and measured pupil response when observing one of the circles. In order to investigate the temporal
characteristic of pupil changes, we analyzed the pupil data by using discrete Fourier transform (DFT) and calculated
power spectral density methods (PSD). The result showed that the stimulus looked at by the participant was
identified based on the correspondence between the luminance frequency of the stimulus and the response frequency
of pupil, indicating that this method can be used as a new human machine interface for information input.
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