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Development of next-generation signal processing technology using non-harmonic
analysis to advance electroencephalographic research
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Changes in brain electrophysiological activity that are evoked by visual or
auditory stimuli can be measured using electroencephalography (EEG), which is applied to computer
interfaces such as the brain-computer interface gBCI). However, fast Fourier transform (FFT), which is
used in EEG analysis, lacks both the temporal and frequency resolutions required to detect fine
variations in the EEG signal. Non-harmonic analysis (NHA) can potentially greatly improve the accuracy of
EEG spectral analysis compared to FFT. Therefore, we compared the accuracy of EEG signal analysis
performed using FFT and NHA by varying the wavelength of an auditory stimulus in small
increments/decrements within the 40-Hz band-a frequency range, which is often used in auditory
steady-state response (ASSR) research. Our results show that NHA can be used to accurately analyze EEG
data with <1% error when an auditory stimulus is slightly and continuously varied within a frequency
range of 40 to 41 Hz.
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