Japanese Soci ety of Human- Environnent System

F21m AM-AEBRERI ORI TLA (KR 1997412 A )

BT O OB, BREEOHE L FHI
OitAk®E 12 wHE H REAH HEHEE
KBKERERE ERE TR © 27 L A\HREY

Estimation and prediction of subject’s feeling
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Recently, the analysis of the human olfaction is developing and an odor is using in various fields, for example to get
a relaxation or an excitation. But each of us has a different sensation to an odor. Therefore, even if an odor is
favorite for some people it might be unfavorite for the other people. Some research groups studied how to evaluate
the human olfaction objectively. But there was no attempt to evaluate objectively a subjectivity evoked by an odor
stimulation. We tried to evaluate the subjectivity evoked by the odor stimulation. In this study, we measured an
EEG activity which was one of the most important signal in physiological indexes, namely its value strongly depend
on a human mind, of a subject who was being stimulated by the odor and evaluated objectively the influence of the
odor stimulation by a chaotic analysis and a time-frequency analysis. It could be considered to be measurable the
affection of odor stimulation even if we aren’t conscious of the presence of the odor stimulation. The results showed
that in the case of the favorite odor stimulation the chaotic value of EEG data decreased slowly with a time but it of
the unpleasant odor stimulation dispersed. It was analyzed using the method of Statistics that some of the chaotic in
EEG data strongly depended on the subject’s feeling. We have tried to estimate and predict the subject’s feeling by
several explanatory variates selected from physiological information. We could predict the subject’s feeling by several
explanatory variates selected from physiological information. And the accuracy to estimate and predict was compared
the two system. One was a the neural network system as a nonlinear system and another was the multiple regression

equation from the multiple regression analysis as a linear system.

1 RBU®IC AiEFEFCTHIF 2T, 185 MBSt Tk
FRVAZ LK )V BBREORLS (i, BER), ¥
ROLWREOEBEE XD L ) ICHE, FMETE D2

DWTHRE 4T o 72,

WE, = F ABEBITOERIZL ) =4 (1 FHRLE DS
HAEHSN, oA ABREICHTI2HOAERIBET- T
w5,

ABDORE % ZENIFHET X 52 HESKRIZHEL 2V

728, ANOFEBFMICE->TWA., R TIZ= 4 1 #l#
BEOAERER (MEICES) L) NS 3 5 =4 1l
DEEBZFEBHIFHELLIILTE2L0THD, TR
EORBRUF = REICE % W 4 ABAT, BEBEENT5Z &
W), HEBREORLAZAELIIETHLDTHS.
SENTHRER, TMRETORKEILENELEFHA L, 8
MR, VT 7/ TARZ MLk, /AT —ART bS5

2 =B

LIFTHI Y A7 4 2R, EERX10-200% (£~ Y
F—IViE) 1230 X P3, P4, Cz D 3 S TORNIK & W% B3
227 v R ES00Hz THEIE L7 (K2) .

SIZIPR A% & SHA X N BE OB 2 RS, SIFR D
IR A BIRRER D & 3SR ORIE T — ¥ OB e AT o 7.

NI | -El ectronic Library Service



Japanese Soci ety of Human- Environnent System

Electroencephalograph

A/D converter
Resolution : 12 Bits

Sampling : 500 Hz
Switch1 Switch2
(strong)  (weak)

1: Measuring system

2: Positions of electrodes (P3,P4,Cz)
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# 1: Standard odor in T&T Olfactometer

Standard odor Expression of odor
A Rose
B Caramel
C Putrefaction
D Peach can
E Bad breath

Inhalation Exhalation

Voltage [mV]

Time [second]

3: Examples of measured EEG and breathing curve.
(a) is EEG and (b) is breathing curve.

A shows a start of inhalation and capital letter B shows

Capital letter

both an end of inhalation and a start of an exhalation.
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4: Change of feeling of subject by favorite odor stim-
ulation. (a) is a change of measured feeling of subject.
(b) is an approximate curve calculated by measured data
of (a).

equation and physiological information.

(c) is a predicted value by multiple regression

R 2 TESHER

Fluctuation | Sum of | Degree of | Mean | F-value
squares | freedom | Square

Regression 0.35 5 0.07

Residual 0.54 39-5-1 1| 0.016 4.27

Total 0.89 39 -1
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Fy = 4.27 > 2.0492
= F(5,30,0.1) > F(5,39,0.1) (1)
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X 5:

equation in the case of favorite odor stimulation. Broken

Predicted subject’s feeling by multiple regression

line is a change of measured feeling of subject. e is a
predicted value.

EBEKE =010 &
Fo = 7.39 > 2.0566 = F(5,29,0.1) (2)
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[X] 6: Predicted subject’s feeling by nueral network in the '8: Predicted subject’s feeling by nueral network in
case of favorite odor stimulation. Broken line is a change  the case of favorite odor stimulation. Broken line is an

of measured feeling of subject. e is a predicted value. aproximate value of subject’s feeling.. ©® is a predicted
value.
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