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Abstract

In recent years, many researches have focused
on the physiological effects of music. The
electroencephalographic (EEG) is often used to
verify the influences of music on human brain
activity. In this study, we attempted to apply the
spectral analysis and the independent component
analysis (ICA) to analyze and to discover the EEG
responses of subjects with different musical signal
stimuli. It is expected that some features on EEG
can be demonstrated to reflect the different musical
signal stimuli.

The EEGs of thirty-two heathy volunteers
listening to different music was acquired. Musical
signal stimuli are categorized into metal music,
sonata music, no music and the favorite music
selected by subjects. Spectral analysis wase applied
to obtain the Alpha, Beta, Theta and Gamma band
power of EEG signal under different music stimuli.
The power at each band of each channel was used as
the features of EEG. The correlation of the features
between different situations and subjects was used
to show which channel displays the difference of
EEG signals.

The results show that minimum alpha power
was recorded in listening to metal music and the
power of gamma band is lower when listening to no
music, which imply that gamma band appears during
music listening process, and reduction of alpha band
occurs when listening to metal music.

Regarding the difference between each
individual, we found that the similarity between
individuals is high when listening to metal music,
and it is low when listening to favorite music.
Besides, the similarity between each individual is
high in the channel at the left of anterior crania is
highly different. When listening to metal music,
sonata music and favorite music, which implies that
this section may be sensitive to musical signal



stimuli.

Besides, the study discovers that the difference
between individual is greater than the difference
between musical signal stimuli. So how to eliminate
the difference of EEG data caused by the difference
of individual is important to obtain the accurate
analysis results.

In the study of independent component
analysis, we discovered that some independent
components of EEG can display the difference of
spectral power in listening different music. But not
every subject showed this phenomenon.

Keywords: Music Therapy, Spectral Analysis,
Time-frequency analysis, Independent Component
Analysis (ICA), Electroencephal ographic (EEG),
Correlation Coefficient
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