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Abstract

Aromatherapy is a natural way of healing a person's mind and body. The essential oils involved in aromatherapy are highly
concentrated essences extracted from the plants through the process of the distillation. Each oil produces a predictable and
reproducible effect on the user when its aroma is inhaled. There have been lots of researches that confirm the effects of inhaling
aroma by using biological signals. However, most of these researches, only the heart rate or the pulse signals are used. And,
EEG signal is rarely used in evaluating the aroma effects. So in order to increase the validity of the reputed effects of the
previous research, we consider to used the combination of the EEG signal and the pulse signal to evaluate the effect of the

aroma. This work is the preliminary experiment to evaluate the changes in this combination of biological signals after inhaling

two aroma.

Keywords: EEG  heart rate aroma

1. INTRODUCTION

Aromatherapy derived its name from the word aroma,
which means fragrance or smell and therapy, or treatment.
This therapy method is a natural way of healing a person's
mind and body. Inhalation, local application, and baths are
the major methods [1]. Today the popularity of aromas for
pleasure, relaxation, and therapeutics is unabated and
typified in the ever-popular application of aromatherapy.

In aromatherapy, the essential oils can produce a
predictable and reproducible effect on the user when its
aroma is inhaled. There have been lots of researches confirm
that the different effect of inhaling each oil’s aroma. In those
works, the effects of the aroma were validated mainly by
comparing the biological signals taken from the participant’s
before and after the aroma was inhaled. Furthermore, in
those works, they also used a subjective questionnaire about
how the participant is feeling to regard psychological
changes. However, there are issues that the participants may
not genuinely answer how they are exactly feeling, because

they don’t know their true feeling.

In order to objectively detect the genuine emotion,
biological signals can be used. In these days, there are
approaches that detect the emotion with the biological
signals, such as brainwave signals and pulse signals [2].
These approaches provide the method of objectively detect
the exact emotion of the people. So in order to increase the
validity of the reputed effects of the previous research, we
want to combine these two methods to evaluate the effects
of aroma.

2. METHOD

e e e e e e =

Fig. 1 The system of evaluation of aroma
Based on previous research, we increased the measurement
of brainwave signals, as shown in Fig.1. And we combined

brainwave signals and pulse signals with Russell’s



Circumplex Model. In this way, we wish to find out how
particiants’ emotion would change after inhaling the
essential oil aroma.

In the experiment, participants are required to clear their
hands, wear an EEG and a pulse sensor, and answer a
questionnaire about personal information before starting the
experiment. The EEG signals are obtained from Neurosky’s
mindwave, and the pulse signals are obtained by wearing
pulse sensor at the participants’ fingertips. After one minute,
the olfactory of the participant is stimulated by a test strip
with essential oil aroma for one minute. Peppermint oil and
lavender oil from Ryohin Keikaku Co. Ltd. is used as the
olfactory stimulation. Then, the participants are required to
answer another questionnaire about the aroma. Between the
two aroma, the olfactory of the participant can be reset by

smelling the skin at wrist [3].

3. RESULT
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Fig. 2 Proposed methods for the combination in the
evaluation of the effect of the lavender aroma

Figure 2 shows the value of meditation, attention, and
LF/HF analyzed from the experiment when the participant
inhaling the aroma of lavender. Attention value is derived
from Beta waves, meditation value is derived from Alpha
waves, while the LF/HF value is derived from LF and HF,
which provided by the pulse sensor [2]. Form Figure 2, there
were some changes in the EEG signal and the pulse signal.
The peak of the meditation and LF/HF reached the highest
point at the same time, and the attention arrived at the lowest
point. From these results, we can imply that the participant
became more relaxed after inhaling the lavender aroma. This

indicated that the lavender aroma has a relatively obvious

effect on the participant’s status. We have confirmed the
result of Lavender aroma oil [4] by analyzing biological
signals in this work.

The lavender is widely regarded as possessing sedative and
calmative properties, and is commonly found in products
aimed at aiding relaxation. Such a proposition was supported
by the increase in “Meditation” and the decrease in
“Attention” reported here by participants in the lavender
aroma condition compared to the peppermint aroma
conditions. A significant difference in the “Attention” was
isolated between the two aroma conditions, with a small
increase in peppermint aroma and a decrease in lavender
aroma.

4. DISCUSSION

The results of this work clearly support the contention that
the aromas of essential oils can change the brainwave signals
and the pulse signals at the same time in healthy participants.
Furthermore, we want to find out if the participant’s
preferences affect the effect of essential oil aroma by

analyzing the biological signals.
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W, AR TR T T L DERT S Afipe (2) 1 221kl
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FT—EEH25. ZZTCHMT X EFERISMA DN
TRV HNVGFAADNRT A—gk LTH %%, NED
HfiT—%s; (i =1 N) I/ ) A4 &z, &
JEAF & Softmax BI# CIERLT 2 Z & TREM en%
D, %27 T ZADEENONTIE, IELER AR OHE
FIZH WD Arcface[7]02 B AT NV E T T AT
St &/ CHUST 5. Arcface IXIEEESE OfkbZR D
—DT, V7 AERKT L7 M ESLY, HDH~
— VU R IS Lo EEIND. o
WCIEENATH R 52 5. f5F, HT 3V BEEKs
DFERESG R T DN T AN E R D.

3. EB

BAN T ANHIZE D VAE #HWT, FEEKTO
T—HXYy N THD Mnist T—F v b LEHKERER
T = HON TP &E{T > 72, Mnist 7 —# 22\ T
10 7 Z A 60000 #z DT — & THEH L, 10000 ££D
T A NT =X THNEIT, IETFIEL Arcface 1T &
Lo & THEL L7, 10 epoch FH /- & & D
FRBIFE R OIS A2 3R 1 12 L7z, Arcface |2 X 2 kBIIC
R TRENE L TICRBAERE T M X 233103 T
ZTCNWDZ ENLNDE. R 1ITIT —2hb T 4
LT 5000 FLmifg 2RO, & OWEFEL S % +-SNE[S)IZ &
ST2RTEAEBRLUAFELTZ LD TH D, KHOM
AT 10 FEEFEL, BEARICHRT 22 7 A
ZELTWD. @I T ASAHD VAE 12X DHERT
BV, (OWLFRIDAG DR &0, B3 8ATH % HAr
THANCEE LTZIREH U AT L D VAE (GMM-
VAEIZ X BHERTHY, ()PMRETIED VAE LD
FWRTHD. MEFHEICLAERTIE, BESERY
TR LWL TN D Z ERN D,

BRI —ZI2OWT, 5 ADADOHBITE)E
NOEG LI~ AHEZ0HI880 7 L—ALDT —H T
600 epoch =¥ L, —A%720 #1240 e Y F— 3
VTS TEE LT F 2 ITkBIRE RO E 2R
Arcface DFEBIOHDOFER LV, I|BETFIEOFER DO ITHN
BEMETLTLE-72. 27U, BHEERSIF—%
DFHERL D 72 8 OFFEAMHUCRERT 2323250, 3B D72
DOFEBENEYNATZ 2o T2ld e EZBND.

4. fERRLSBRORE

ARG TIE, B HRD O AN Z1T 5 AT A
EET DL LB, BREERETVCED 7 T A0
HARELIZ., SHBROBEE LTI, AU X
T2 E DT~ a2 TETEESZ e LI AT
TN TOHRMNEIT) TETHD. N7~ L1787
NNV DOTFTYLEE 7R, EEARTET VL
> TEEWD T — 2 GO S 4 Hi87.

(a)# 7 2534 VAE  (b)GMM-VAE (‘V-40) ()% Tk

1 t-SNE % W= EE S o Al AL

# 1 Mnist 7 — & O35S H

Arcface DY — Y
0.1[rad] 0.5[rad]
REFE 97.34[%)] 97.02[%)]
Arcface (5 D &) 97.72[%)] 97.79[%]

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

K 2 EARIERINT — 7 ORI R

T
REFIE 79.67[%]
Arcface GBI D #) 89.02[%]
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vy 7 i & VTR L X 0 ) R A
ET7 =) XL fEREAEN 7 4+ —F b ik
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