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The responses of electroencephalogram (EEG) to different odors and their densities were
studied on four men and two women at rest while sitting. The odors examined were citrus,
floral and lavender, and their densities were 100 ppb and 200 ppb. The odors were released for
ten minutes from a duct to fill the room completely. The subjective estimation indicated that
citrus had a tendency to be the most comfortable odor in this study, but it was not significant.
To evaluate changes of EEG, the power spectra of frequency-fluctuation of awave (Fz) and the
rate of «, 8 and 8/awave (Oz, Fz) were calculated. The rate of awave (Oz) in the period of
giving out the citrus at 100 ppb was significantly (p<0.05) higher than that of the lavender.
The rate of g wave (Oz) in the period of giving out the floral at 200 ppb was significantly (p<
0.05) higher than that of the lavender.
frequency-fluctuation of awave in the period of giving out the lavender at 100 ppb was

The regression coefficient of the power spectra of
significantly higher than those in the other periods of the experiment. The regression
coefficient of the power spectra of frequency-fluctuation of awave for lavender given out at
200 ppb was significantly (p<0.01) higher than those for the other odors given out. It seems
that the regression coefficient of the power spectra of frequency-fluctuation of awave can be
used for the evaluation of psychophysiological responses.
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Fig.1 Procedure of this study
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Detect a zero crossing (O) in each cycle of @ wave.

. :

If the interval of two consecutive zero crossings was 0.08 s.

The frequency (the length of perpendicular) was 1/0.08 = 12,5 (Hz) in this
period.

Link to two tops of consecutive perpendicular by lines. These
lines formed a frequency-fluctuation curve of @ wave.

20Hz of sampling frequency was used , and the power spectra of
frequency-fluctuation of @ wave were obtained by FFT.

Fig.2 Computation of the power spectra of frequen-

cy-luctuation of « wave

Table 1 20 adjective pairs were used in the subjective

estimation
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Fig. 3 Illustration of the power spectra of frequency-
fluctuation of & wave

Devide the power spectra of frequency-fluctuation
between the zone of the low frequency (e.g. ~1.21Hz)
and the zone of the high frequency with the curve
regression to the fourth power. The regression equa-
tion (e.g. y=4.84—0.621x) of the zone of the low fre-
quency was calculated, and the regression coefficient
(e.g. —0.621) was obtained.
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Fig.4 Results of factor analysis
different densities  different odors

Factor 1 = Agreeable (X-axis)

Factor 2 = Strength (Y-axis)

The first, second, and third agreeable odor were
citurs, lavender, and floral respectively with factor 1
for factor analysis. Densities of the odor corresponded
with factor 2 (Strength).

SUBJECTIVE
ESTIMATION
Comfortable T T
100ppb
200ppb
Slightly

Comfortable

Indifferent

Slightly

Uncomfortable Citrus

Floral

Lavender

ODORS

Fig.5 Subjective estimation (Comfortable-Uncomfortable)
The citrus had a tendency to be the most comfortable odor by subjective estimation in this study, but it was

not significiant.
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Fig.6 Average rates of @ wave for Fz during each experiment using three kinds of odors.
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Fig.7 Average rates of « wave for Oz during each experiment using three kinds of odors.
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Fig.8 Average rates of 8 wave for Fz during each experiment using three kinds of odors.
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Fig.9 Average rates of g wave for Oz during each experiment using three kinds of odors.
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Fig.10 Average rates of 8/« wave for Fz during each experiment using three kinds of odors.
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Fig. 11 Average rates of 8/« wave for Oz during each experiment using three kinds of odors.
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Fig. 12 Average changes of regression coefficients of the power spectra of frequency-fluctuation of &« wave
for all subjects during each experiment using three kinds of odors.
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Fig. 13 Average changes of regression coefficients of the power spectra of frequency- fluctuatlon of « wave
during the experiment using lavender odor.
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Fig. 14 Regression coefficients of the power spectra of frequency-fluctuation of @ wave during three kinds
of odors were given out at 100 ppb and 200 ppb. -
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