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ABSTRACT

The purpose of this study is to analyze the effects of scents used in the design industry on cognition in
three aspects of electroencephalogram (EEG) testing, which 1s a scientific approach. Recent studies have high-
lighted the mmportance of cognitive understanding and research on sensory approaches; sensory experience af-
fects consumer behavior and awareness of products and services. Specifically, the characteristics of scents with
high utilization in the fashion design industry were analyzed as either warm or cold emotions, and the corre-
lation between cognitive responses of relaxation or arousal was compared and analyzed. The study was con-
ducted with sufficient explanation and participation consent for all subjects, with approval from Yonsei
University IRB (70001988-202006-HR-913-04). In warm scent stimulation, alpha wave (vanilla>jasmine) was ac-
tivated, and overall alpha wave was relatively active in the posterior temporal lobe and parietal lobe. In cold
scent stimulation, peppermint activated the brain in beta wave (peppermin>jasmine>vanilla), and overall, beta
wave activity was relatively high in the occipital and occipital lobes. Jasmine and vanilla showed relaxation,
while peppermint showed arousal. In this experimental study, the results of relaxation and arousal response
to scent stimulation were synthesized. The final satisfaction can be derived by predicting the response to the
product and space, using the psychological and cognitive responses to extended scents in the design industry

and selecting the intended effect.
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(Table 1) The Sensation and Cognitive Response of Color and scent

Sensory and cognitive emotional response

Response process 1st Response 2nd Response 3rd Response
Factor Sense Cognition Emotion
Sense Cognition Emoti

1%t Response 2" Response rd Response

(Birren, 2003)



Kim, Sarmandakh,

FoH(Lee,

B %71% 6%

T
?Wr%ﬂ%ﬁ = % B
@ﬁ%qcfm..ﬂwmvi o
El?ﬂE%ﬂ mmvhwmqmmoz.s%}
e RS E pEratiEral
%eﬂﬂﬂvfot%,meﬂmwmﬁiWMoiﬂW,Urwﬂmudwﬂﬂllﬂl
RRE e ssd 2 2 <E g == ® A o E 3
o ~ = N = 7 T R RS & P o N L) W oy AR
gﬂmmywim&mm%k qm;oa%li_o ol o oo W oo R o
xﬁ%o%%(qulﬂ%%% %urﬂai%@ ) mqpoqaia;f.o_n
i @ﬂuueaak%ﬂmméze# To M dVJineawﬁa <0 T o mﬂoﬁ
@mmm%ﬂﬂﬁ@imﬂ, ﬂmﬁ\mﬂ&.ﬂﬁ%i%érﬂwmoﬂﬂ‘éﬁ ﬂﬂ%or%@%ﬂﬁ%
T ﬂﬂ%ﬂmm@ Ehm%.m_.m%.zﬂﬂ% %ﬂﬁ@%aﬂw_ﬁff
ﬂ%%%.ﬂ.ﬂKmmﬁwﬂzza%fr% T =R .
creny @Maur.mmoyamqﬁm%%yg Bk T E ﬂ%%(.@@&g
9 ngﬁﬂi mmz_oloh%ﬂiﬂomiﬂm% - #L,ﬂ@lﬂa x o= X
=202 Hﬁing 2= W B g o+ T m Mt@aﬂﬂo_z_j
Z@ﬁwﬂmaﬁueo_ﬁ“m Wﬂ?HxJﬁ]K@Fﬂﬁo%ﬁo ky_/r%ewmﬁaa.dr.
vu,ﬁqzo@ﬂoﬁe_a@mmnb&AOJEWﬁWwEM&EWﬂEQ% L:Ewumovmrmaﬁ%eﬂ_
_ —_ o 15 [l ~
7.A - ® P o1 o .AD 1,& oF n_AI;AOUt w3
&wauﬂﬁwﬂﬂi?mﬂ]a_ﬂ_mmw,o_oW:ﬁ&o],W%MedhﬂmWo.wu ﬂﬁaﬂ%ﬁmgemo%ﬂl
, i iwm%%% Law e Py @ L Lo REE ®
2 o B %P o|J S o = - o B o o X oju 0o dl iy ﬁ_ﬂ o e E, X ol
CE.ocﬁoﬂwmﬁu‘d)ﬁaaﬂ(w_ﬂAﬁdﬂ‘uM‘ﬂLfmgo7‘_._ni‘,olyf 3 o b o= oo
t\_‘NL‘HﬁoAmogosm ﬁhafﬁodul‘wﬂwbﬂuﬂ OD,NIMM)m ™ ,M‘m%,mﬂm_ﬂ_
im_ﬂﬂ”dotﬂoiwﬁq HEHu mxﬂﬂgﬂﬂwﬂowliﬂwhﬂ%
KmEigiiEWW@%%doo_azwmmiovu..w_%&ﬂ.M
R 1 ﬂ»lﬂo]%o_l = X ! A
N aREE Y _@ﬁﬂﬂﬂqa%ﬂmwgmaﬂ;ﬁwwq
m_@_%@&o_mmﬁ%ﬂ% . S mmﬁfﬂ\nwwo_zﬂ
Mﬁ 4+ w9 < SIS N O REORERA oA F TR _1_.“,_ B
Jlmﬂ1%okmoﬂwmﬂ40i_ﬂ oy X g R T " OE X
< = TIEE R T E L xR R
.%@&@.Lﬁ.%arhy..moz __Q,WﬁourszmﬂaLﬁe Moo o H
mﬂEoﬂ@E}sﬂ(% w2 E T @ = ol S e
2 ey ULF#],E] ) q},t_ & L o = =
° o al | W_ﬁlo o) Ep F.W,N._,W Njo ol ﬁoWMﬂLﬂiﬁ ,A._U.T om oy m \OIM_WE..#INMW__/_I
7 w ol =t \.vm_l_w_muﬂl o T dﬂWﬂwM ,,__.u_.oc h M 60 or ) RS \_._fmo‘;bﬂo do 1t o~
iuzmw@ﬂmwg@@,wa ?%%Wr@iﬂg m e T Ly
me:mﬁoe_Amﬂo# 1:]4_ ) o ® g T oo W Ewnutlm Hoﬁe}s_wf%rﬁze
-0 Ny 5 ﬂ@@%%aﬂo},% 2B e B2 TRT L TE
.~ o B _ . ~ T 0 < T Y
Mﬂ@mﬂﬁﬁﬂn@m%w ﬁalgoAmﬁom_J k@%%,mar A
B~ HK T " = ~ = o] %° S o o 0 el W ° © =3
mﬁ_Oc_ElmM] w M HLE,_J.,AEEO A Ea.ﬁ —_ -~
N I I uREBE DY %%%mﬂg EH TN
ju p— o o — . p— — — ] ol
Q%H@m%mo%mwao ﬁﬂ%ﬁﬂawﬂmﬂwﬂu Lrﬁ%é?ov ﬂ%ﬂ%ﬁ_{
— sy WO — T N X = o 2 K J.ﬂﬂ] — _
M%l%m.@qwﬁo:lbtmwm E#EQW%%dﬁLﬂﬂ ﬂﬂﬂzwzmomﬁ o%_,__.him%
fsd Y = T 2R j — A
ﬂ%%@@iﬁ@i = _.T__%ﬂ]_o.mﬂux]omf W‘Izwﬂﬂﬂzﬁ mﬁEMw_/th»ro
JlJlo*Lo_eroﬂH,_t w5 A 3 ML_x o ]1%-531%0 E ﬂm,A]
i) T W o 7o o T o~ T [l X m < X ol w T B 2 ©
WA= B o = g P g X Lt()oe H B — 2 ) = B 1 Tl
o o ' ol Zn» o Bo o WP H o] i ork o S = & ) e NB EIE X o " T 2 g} =
w%@ﬁL%ﬁ%d - S © - =M
= ® ) F S g oS o T .?W@@H%Ai7
EQJ.OJ.EG o= wﬂ”ﬂﬂr 11rnn1_-omﬂ]L
xxo.ﬂmo.maﬂx_.x PR @le_m;% 5 KX <
& W o wo < g WL o o 1o = A ,m_.‘_lfw
o 9 . 2o .U|1__/l;o
PEe e FEED
Nl B’ ..;1_
oy 9%

- 100 —



ougth A7 ARE Hke W ¥ AFBE E
dgouk, AL wge v BNE 4 9
e o

3) 3o £Ao uE 53 24
(1) w5 3F o A7k &
gARQl JHollA wEg, Arbe BAdEL
ol WeHo=w LLHY e uEH
o, oY 57K HLEHEs Uid g
(Coke, Batson, & McDavis, 1978). Back(2016
oA 7 W xprheo] wAIY S

N

[e]
AE Aol v Gl el AlA s A
ojs} o], Fol Wi Aty FH AAAA
Hhg-3k EEG A% g7ieke] mizySs Wk

W, 247t BAGA @At dE A8 3
1EE AAsE B =g B Aot Fmv
AY We olgd BRES Fol:

Yu, 2015), EE

£ ot
- e ruig'é
o M g =

H oo 2

> OHTI o.
%
—
<
ol
Fd
lo,
ofd
a3
N
-~
b
e
FO{’
X
=2,
o 2 o9

2 o

X =

> o
o N F
]o_!Ziq%
Lgig
& M=
M

<
éio{ﬂ
N
T
L@O&f
ﬁJIN,E
N OE
ﬂ—/ér_}_l,
Jg_tirz
ﬂH o ]
o g s r2

it

R U )
N
oo ™ N

X [¢]
=3] Al Aot

T

=
J8EE A w7
Z 37

>
ot
=2
o ox £
ro
[
>

|o
fr
O

,ﬂ
X

(2) o Ao wE &3 ¥A 29

o] wEegta Aprbgol oigk Madr AFE
Aesld o3 Zuh 22 o Ui wWsE
AT FE7b et mEdhe o =72 Ao
A AtESE e Z2HE AASFAL(Jung,
Kim, & Ryu, 2015: Sayowan et al, 2013), #p<

ghol Mgt ued For AdHst, A EY

il

[ed

2= Aty 7h e =702 Ve th(Hulshof,
2013; Krbot Skori¢ et al, 2015: Kang et al,
2013).

Lee(2020) = A28 ool tist 205 AlAIs)

AR 27NAME FHAY =4o] ey &
AR Al AFFAY mEhel tighk 270 = X
AT ARE ey, X o oux|e} o
4] A7E 9 A BT &9 o7 /1A
Age] e AFNME AV &3} vide} o)
71 ey, HAREE e FoR Q1A
t= A3E AL THOh, 2012: Krishna et

al., 2010; Sohn, 2002).

A7bE Fo 2 FFE AAVNEE Fe d3A
A, ZAAA, A7He A 43S Helw, dF
TFoA 7198 JFE FINA A9 5E AL
o] AR ATH Moss, Hewitt, Moss & Wesnes,
2008). AA] wk3elA = HEH Q) T ¥ S
7b A5 ASZ(Jung & Ryu, 2020: Krbot
Skori¢ et al, 2015: Hulshof, 2013: Raudenbosh,
Grayhem, Sears, & Wilson, 2009) ©.2 &A= it}

Raudenbosch et al.(2009)& &+d Fol A7h&
A HFANE FAA mEegk 1 AV HE)
HEetgte] GAETL Frbste] 79 EE 4

A THACE bR g HElA, AAH o
2 3% A4S T4, 944, AAA, AR 7
AEAE Holw Ax] vk 9] F9, HF, 9
o A ke ATES 7HA S EZ g thek A
HSS AANNZZEYH A 5 9SS g
th(Lee et al, 2018)

—
[
o
=]

oQ
(]
&
Q
=
[N}
[}
—
(@]

N

3s7)

TFolA AT wWEeN(P T AR

ATH Sayowan et al, 2013),
OFA7LA] FF A=l #HH H 3 wkgo] dHAH A
FE el A= &

ek g R, ARl wRE AR

- 101 -



Hkfi 55714 65%

(Table 2> A Study on the Warm and Cold Scent of Stimuli to be Applied

Constructs Stimulant Emotion Response Cognition Response
Cold Pepper Cold (Hulsof, 2013: Oh, 2012: Krishna | - rousal(Raudenbosh et al, 2009:
scent mint et al, 2010: Sohn, 2002) Hulshof, 2013: Krbot Skoric et al,
" ' ' 2015: Jung & Ryu, 2020)
Tasan Warm(Hulsof, 2013 Oh, 2012 | Rilfé?tlonéjingzgltfl"s2015) .
asmune Krishna et al, 2010: Sohn, 2002) roUsaTiim €t &b, 2ty wayowan ¢
al., 2013)
Warm scent Sandal Warm (Hulsof, 2013) .
013
wood Cold (Oh. 2012) Relaxation (Kang et al., 2013)
Vanila | Warm(Lee, 2020: Krishna et al, 2010) | Reaxation (Hulshof, 2013: Krbot
Skorié¢ et al., 2015)

A2 Holw Mt WM dutut A xS ol & B4 g4 or HUS A5 9 A
A, R, ARF et visiA UEhE=R Sy HZ &g WS gFEAL Ao F
AeE g whes A A whge] msg 2 A4gde A+ F HE UE ¢ Uk §
7308 HZItKTable 2). e ddF olgs A% AR 1Ee Adn

olglgt W&<S Aelstd A A w39 71et #EE o WS 99 Aotk e shue
HAUFo] A A2 ws8A AFHaAzE vt SEATE A AR A A v
T AL oudth I8d, oy wgs £ AR AE dFste Zeolth 71E9] d7iies B
ATk A FEAF AT Aol7t EAst Q7ko] 7HAAL Y& AMALE AEAFS 9EFY
7] gl B Gl Hub wkg A 18 sAHLR F4sAY dF dHolE F(map)=
of ojgl® AFolth ¥ F ATl i v o3t ®BAoT Ay =EFWUHoIdttd I
W3 44 W] tE A4S ATE S 2 (BEG) A7k AA A4 4F we 2
& % AT Ppyolet s g AnHoln HGHOE AFE Wyt
3. EEG T& L A7 g

1) EEG Y 2 54 | Al TR Al

Aol thgk QIA wkg AYFAFE 20109 ©
% 0oy 96 APHT Jon o)E HYA A Al a ARl loiMe A
T EAS Sae] el olld Az 9 & OIS ANARFHA FelEE Ads A
2] 78} (Cognitive Science) ¢ WAd] 2]3 Zolm A FRE At A A s 9l 4
1A At AR e Age sz g A AR AW 59 Hoh AR A& % A
t}. = 3HEEG: Electroencephalogram) %42 > T3k e #d el flom, Al 47
o A 2 ¥ 715 wel A-27HE o2 W3l S5 7 IJAEAE ettt
= 93RS 2H5le] o]2 uiEo @ ARUHA oK) A A 9% @ A2 9% o A
4 J1AE welge A7 Wwolth(Lee, 2020: 1T A F A 242 HAsted He Add
Lee, 2014: Larsen & Sherlin, 2013). EEG®] A} AR 204K HAE WESRE =Y A2 307

- 102 —



(Table 3> Experiment Subject

Experiment Subject Content

Total Number of People 60 Average Age 32.5
Age 20-45 Time AM 11 ~ PM 4
Ratio of Men and Women 5:5

2 ME BEY =7
NEEES

ey st it Table 3).

B Ao ELS ASTM E1808-96(2009) 9] %
ol wal ARt Lee & Kim, 2018). A g0l

Folsle gFHAE ok 5E7 AR

EEG 489 & 4382 o
o @ BR /1FOR 5§

Wheel A|2"S 7|02

(Floral) &+ ##41 (Fresh),
(Oriental) oAl A} ®1%7

AL wdated A AW EF(Jasmine), #HFH

AR A=

AL E2HE
(Woody), S&1de
3 F HAETt
EdF

(Peppermint), Me-%-XE(Sandalwood mysore), ®}

(Table 4> EEG Experimental Devices and Fragrances

Y2}k (Vanilla) S A3
(Lee, 2020).

93 F A5 A Ve ddd =
A7) S8 AR w3 e vl A (diffuser) & ©l
AT A¥aA 2 A Ay 2 AY ol
Sol glo] dA 7152 ASTM(American Society
for Testing And Materials; B|= A3AAE 8t3])
E1808-96(2009) & =3t th(Lee & Kim, 2018).
A Azt i oA 71 AR b A el
LS fldte] Hne] A5 4 54 AAE F§
ate] 47FA] o] A= gt ATk

A= EEG ¥l AHE® EEG 7171+ Wie
Tae] A97)7] &b WAl EEG A% 2 kA
S ¢1=3E= KFDA(Korea Food and Drug
Administration) 71%& #5538 (F)'LAXTHA'S]
QEEG 64FX AR71718 AME3tEE A37]719
AAYE =30h 54 F vol" 4 sloiAe
QEEG 64FXoll W7d=o] = Telescan Batchpro-
Addon ¥#AE ZEIY 7)5E o83t AT
AR FHSL Excell oz A AT @
B A FY] FEE AEHY A wEEHA &
420l disiAE KSs5S & MAF] AFS

et
lo,

AGER %

O_u

s

_g

=
=

e op o

Eexperimental Equipment

QEEG 64FX of LAXTHA.Co.Ltd.

Scenting Machine
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(Table 5) Scent Stimulus

Scent Stimulus

Fragrance Wheel System

Jasmine Floral

Peppermint Fresh

Sandalwood mysore Woody

Vanilla Oriental
ARESEATE ZH7te] e o] WEk)e] S EE ral) T5(Ch15), T6(Chl6) / 5%+ (Anterior
Ag WA Q8o & A% ¥ FI7E A Midline-Frontal) AFZ(Ch17) / &% 4% (Midline-

20 A= wiA9 (International Ten-twenty elec-
trode system)oll wel o] FH, 3o F53 A
ds Agatt. 54 H9E Asd o2
2
&, § AX5F(Pre-Frontal) Fpl(Chl), Fp2(Ch2)
&, ¢ 749 (Frontal) F3(Ch3), F4(Ch4) /
. % %A (Central) C3(Ch5), C4(Ch6) /
4 (Parietal) P3(Ch7), P4(Ch8) / #, %

ﬁ\

74
594 (Occipital) O1(Ch9), 02(Chl0) / &, %
B == (Anterior temporal) F7(Chll), F8(Chl2)
& 9 %9 2= (Midde temporal) T3(Chl3).
o
o

T4(Chl4) / =,

2L o

-
B

~

F 3 =329 (Posterior tempo-

Central) CZ(Chl18) / $% A5+ (Midline-Frontal)
FZ(Chl9) / A E(Earlobe)® HAA=(Ground
electrode) Al, 7154 = (Reference electrode) A2

olt}.

2]
F712 H3 Jth(Kang, 2019). A +
H T35 AAAY 452 o= (cerebrum), 4
(cerebellum), 7= (diencephalon), *7H(braistem
o2 FAEY o, e HY g & F
2 F gt E vl JF giEnte
%9 (frontallobe), ¥+ (occipitallobe), F3
(parietallobe), &5 (temporallobe) .2 }39o]
tH(Laren & Sherlin, 2013). AFE A ¢
715, Ao e sA3Y, A, T A
=, ALeh 7 715 5 FAAR] 715 JFe
kst SF9e o 34
o, A7k 7153 #Hbo| dom AR i3] <14
st 7150 vk FFHEE
A 59 2 JE7 AREHE 4
o] AREE A HAE Tl AL Ut
(Lee, 2020).

olg|gt TFHE F3ted dIEH(s 0~4Hz), A E
(6O, 4~8Hz), ¥¢#d(a 8~13Hz), WIEIZH(S
13~30Hz), v (y, 30~50Hz) & Y 2 4
Y AT oM E AT FEo) FHP Ly

o

fr

Ho ™ m2 & do

U
_Nl_’;
1o
OO

o

(@) 5} WEH B 3ol thate] B4 steith

2439
Aol A4¥ BEG AT AL

bl £

[0

9
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‘ASTM E 1499°E8 7]&2

CEERED

A gsto] A 8] o]
= Fostdvh(Lee, 2020).

© A3 oA #erd & FHLe F
A & o} AEE A s} 1.2 A 2kel xto] A (ANOVA +
@ A¥el LF capst M A=E HET SCHEFFE)
S s RN 5
® j;d: : iii;}éwo =237 9% Yok AN 8 wAE wee
- B . B . (Anova) = °]-&sto] FA{stAtt.
o Telescan 221d3 o1 8atd 43 < A 2918 (Jasmine), 3|3 T E 3 Peppermint), g
A AHE AdE HE R, 9= 8 (Sandalwood), W12} (Vanilla) 4744 &
G 4B AUS AU F Telesoan Z2IVE 2 o) golg Az, Aolg PAHeR A9l
. = = = ]
5ot s E HT FHE #3 F A3S W7 SlsA Scheffe AZS BT ek £
(Table 6y Analysis of EEG Channel Value Across Scent Stimuli
Brain Wave Jasmine Peppermnit Sandalwood Vanilla F
Fpl 0.134 (A) 0.240 (B) 0.038 (B) 0.171 (A)F 29.61%%*
Fp2 0.164 (A) 0.022 (B) 0.035 (B) 0.160 (A) 23.99%**
F3 0.212 (A) 0.055 (B) 0.077 (B) 0.260 (A) 35.96%**
F4 0.202 (A) 0.055 (B) 0.084 (B) 0.251 (A) 31.97%**
C3 0.277 (A) 0.133 (B) 0.195 (B) 0.336 (A) 20.25%%*
C4 0.247 (AB) 0.112 (C) 0.191 (B) 0.319 (A) 20.80%**
P3 0.316 (B) 0.197 (C) 0.289 (BC) 0.418 (A) 15.08%#*
¢ P4 0.297 (B) 0.174 (C) 0.275 (B) 0.396 (A) 16.79%**
01 0.291 (AB) 0177 (C) 0.275 (B) 0.356 (A) 13.59%**
02 0.272 (AB) 0.164 (C) 0.247 (B) 0.349 (A) 14.65%%*
F7 0.151 (A) 0.040 (B) 0.051 (B) 0.175 (A) 27 637
F8 0.143 (A) 0.033 (B) 0.057 (B) 0.166 (A) 21.25%**
T3 0.239 (A) 0.108 (B) 0.147 (B) 0.294 (A) 22.60%%*
T4 0.164 (A) 0.069 (B) 0.104 (B) 0.191 (A) 18.827%%*
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Brain Wave Jasmine Peppermnit Sandalwood Vanilla F
T5 0.288 (A) 0.185 (B) 0.283 (A) 0.327 (A) 7.65%%*
T6 0.279 (B) 0.142 (C) 0.251 (B) 0.375 (A) 24.09%**
a AFZ 0.212 (A) 0.056 (B) 0.075 (B) 0.264 (A) 33.81%**
Cz 0.287 (B) 0.146 (C) 0.229 (BC) 0.367 (A) 19.50%**
FZ 0.225 (A) 0.060 (B) 0.088 (B) 0.242 (A) 26.31%**
Fpl 0.099 (A) 0.117 (A) 0.050 (B) 0.088 (AB) | 6.49%**
Fp2 0.090 (AB) 0.124 (A) 0.040 (C) 0.083 (B) 11.96%**
F3 0.097 (B) 0.145 (A) 0.073 (B) 0.107 (AB) | 9.17%**
F4 0.097 (B) 0.157 (A) 0.084 (B) 0.098 (B) 11.49%**
C3 0.117 (B) 0.160 (A) 0.097 (B) 0.100 (B) 10.54%**
C4 0.101 (B) 0.168 (A) 0.101 (B) 0.126 (B) 13.747%%%
P3 0.125 (B) 0.162 (A) 0.117 (B) 0.119 (B) 6.51%%*
P4 0.122 (B) 0.167 (A) 0.123 (B) 0.120 (B) 7.63%%*
01 0.132 (B) 0.194 (A) 0.145 (B) 0.139 (B) 7117
B 02 0.128 (B) 0.184 (A) 0.147 (AB) 0.155 (AB) 4.84%*
F7 0.077 (BC) 0.157 (A) 0.067 (C) 0.119 (AB) | 13.14%**
F8 0.098 (BC) 0.183 (A) 0.092 (C) 0.145 (AB) | 11.50%**
T3 0.128 (B) 0.197 (A) 0.112 (B) 0.119 (B) 14.08%**
T4 0.158 (B) 0.227 (A) 0.151 (B) 0.143 (B) 11.04%**
T5 0.149 (AB) 0.176 (A) 0.133 (B) 0.124 (B) 5.91%#*
T6 0.139 (B) 0.182 (A) 0.148 (AB) 0.140 (B) 4.22%*
AFZ 0.096 (B) 0.109 (B) 0.050 (B) 0.343 (A) 25.28%**
Cz 0.113 (B) 0.149 (A) 0.095 (B) 0.118 (AB) | 8.23%**
FZ 0.102 (A) 0.120 (A) 0.057 (B) 0.094 (A) 10.53%%*
*pX .05, {01, *** 001
t Shceffe A%
AN}E Foto] ol 79 54 BAA AlA =, o|gt whSo] & o HjE =5E 9nett
stk £ A%E § HAAT FE gl Betadl 7%l 197) AY EFelA Ay w
EARAOE fold Fol7t Atk 29 fol8 Aol nYth 53, Arke F AL
g ddAFoE A2, HAUE AMGSE N AHRIEE A5 § ¥ ujgho] o 3ol Hls|
vpd el 470 el diste] fFolg EA4 3 W Tl A AAAHCE A JdEsten 74 wh3o] oE
Aol E AR A 19700l thate] o]k Fahel gl Hlal =&& oW gTable 6)
Alpha®} zH4d F3b¢1 Betaol thdh 248 8
stk 2. &4 g wstgtel ol &4 (MANOVA)
Alpha®l 7S] 197] A2 BRolA 3 WS )
o frolg Aol WAt 9, WEE 3§ AL B AGA WA A WS A
ST AATE ASdn A% va go | AHONE I8l BaMBRAAITK Table 7)
WAA AgAoE mA e o T TUAT @ Aelde ATe) 913 e

ohe o

|
—_
o
>
I

=
(s}
252 (Manova) 3 4 234E



(Table 7> Manova of EEG Value Differences by Channels

Brain Wave Jasmine Peppermint Sandalwood Vanilla
Fpl 0.096 -0.014 0.000 0.134

Fp2 0.097 -0.016 -0.002 0.123

F3 0.142 -0.016 0.006 0.189

F4 0.136 -0.011 0.017 0.185

C3 0.162 0.018 0.080 0.221

C4 0.143 0.008 0.088 0.215

P3 0.151 0.032 0.124 0.253

P4 0.142 0.019 0.120 0.242

01 0.151 0.038 0.136 0.217

02 0.146 0.038 0.120 0.223

¢ F7 0.099 -0.012 0.000 0.124
F8 0.100 -0.009 0.014 0.124

T3 0.149 0.018 0.058 0.205

T4 0.105 0.010 0.045 0.132

TS 0.149 0.046 0.144 0.189

T6 0.161 0.025 0.134 0.258

AFZ 0.146 -0.011 0.009 0.197

CzZ 0.165 0.024 0.107 0.246

FZ 0.152 -0.013 0.014 0.169

H* 2.117%%* 0.92* 2.26%** 4.29%**

Fpl 0.064 0.081 0.014 0.052

Fp2 0.057 0.091 0.007 0.050

F3 0.038 0.086 0.014 0.048

F4 0.032 0.092 0.019 0.033

C3 0.022 0.064 0.002 0.005

C4 0.010 0.077 0.010 0.035

P3 0.003 0.040 -0.005 -0.003

P4 0.001 0.046 0.002 -0.001

01 -0.012 0.050 0.001 -0.005

02 -0.018 0.038 0.001 0.009

s F7 0.020 0.099 0.010 0.061
F8 0.035 0.120 0.028 0.082

T3 0.006 0.074 -0.010 -0.004

T4 0.002 0.072 -0.005 -0.013

TS -0.002 0.025 -0.017 -0.027

T6 -0.007 0.036 0.016 -0.006

AFZ 0.055 0.067 0.008 0.302

CZ 0.020 0.056 0.002 0.025

FZ 0.051 0.069 0.006 0.042

H* 1.45%** 3 55 0.97* 8.12%+*

*p{ 05, **p( 01, *** (001
T Hotelling's test [] #4 Ad= 95 [ | &4 Ad= 3y
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3. & A= TFo| Hmb!

EM(PAIRED T-TEST)

EE

Adel Bl ghE L

T, A 2, 4, 11, 12904
Aol
= A AE L

zcmu W3} o

DEREETI®

]gﬁ A]—q]x% oz 741;]..

Atol

Zh &3 A5l whel Betad 1970 oA o . E:‘Oﬂ Jol7l slmne t_ﬂamm_o_ o
sk dsigke] BAGAOR o7 Aolg BY s meE o me e
<Table 8> Analysis of a Differences before and after Scent Stimuli

Jasmine Peppermint Sandalwood Vanilla
Channel
Before After Before After Before After Before After
pp [2042000 | 0132012 [ 003003 | 0022002 | 0032008 [ 003004 | 0032003 | 0172015
£=634%* t=3.13"" £=001 £= 679"

b [ L042001 | 0132014 | 0042004 | 002:002 | 0042004 | 0042004 | 0032004 | 016+0.16

f=544%** (=272 £=0.26 =587

o | 007016 | 0215016 | 0072005 | 0054004 | 0704005 [ 0.08+0.07 | 007004 | 0262018

£=6.97% £=2.50* £=051 £=7.96°

o 00705 | 020£017 | 006:0.05 | 0062003 | 0072005 | 0.09x007 | 006£004 | 025:017

£=6.36"** =116 =148 £=7.96

cy | 012508 | 028+019 | 0112008 | 013+010 | 0112008 | 019+012 | 0112008 | 033+0.19

£=6.98+ t=167 t= 4,677 t=8.91%**

o | 0102007 | 025+019 | 010+0.07 | 0112008 | 0102007 | 019+011 | 0104007 | 031+0.18

f=6.41" £=0.66 £=5.25"" £=9.20%+

by | 017013 | 0312021 | 0172013 | 020:016 | 0162012 | 029:0.16 | 016:0.12 | 041:0.18

t=5.25"* =192 f=1456** =846+

by | 0154010 | 030:021 | 015:0.00 | 0174013 | 015:0.00 | 0282015 | 015:0.10 | 0.39+0.18

(=586 =138 =417 £=8.90*
o | 0142008 | 030:017 | 0142008 | 018:013 | 013:0.83 | 027:0.15 | 013:0.08 | 0.35:0.15
£=6.00" (=2.48* £=5.617+ £= 8547

*X.05, ** 01, *** X001
t  Hotelling’s test
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A wfg BN e A

sl BAGAKTable 8, 8-, TA4CE BA A § 43 4F BALHOL 2 Hol7h
MW ARHR, 4 BE AP (Paired test) B WY, ke F ALY A 3 %
S A BAAT A% AW %ES AOIZ WE HUE A Apha AXNN F AT AF BA
(RRADAA BAAAG. F DUATANE 902 §8 Holh vehiA
AR 735 Alphal AE 197 EFeIA 2= ARG ol gk Aol M AT A Us &t
AF FANAOR §9 Ao/l et A% = AZU sdeel] HRT. AEe et
g Asg wow A5 Mo HlsiA EE 19 g aAHG
N Aol A Alpha®] o] ghukg-o] YRRt 3 F TddAS Flo meM A5 A5 Beta
Hhdelol M= Alpha®l Ad 197 EFolAM 2= A #wEA A7t A FHSEHES o
A5 SAAHCE o Zol7h YElytt vid skl #4 skt Table 9, 9-1).
gt & A5g woew A= Ao Wi EE 19 F ddASolME ATES] A9 Betad Ad
N Aol Alpha®l o]ghak-go]l UERgES 9 197 BFolA A5 A5 AGHCRE Fo A
vl v, Age-= ko] 49 Alpha A3l o7t uetwth dHINE F A55 woew A5
<Table 8-1> Analysis of a Differences before and after Scent Stimuli
Jasmine Peppermint Sandalwood Vanilla
Channel
Before After Before After Before After Before After
op | 0132009 [ 0275017 [ 0122009 [ 0162011 | 012009 | 024015 [ 0124009 [ 0842016
£=6.70%" £=2.60* t= 4817 t=8.447""
o | 0052001 | 015:013 | 005004 | 0042040 | 005004 | 005004 | 005004 | 0172014
£=6.20%"" t=2.14* £=001 £=7.087""
o | 001001 | 0142014 | 0042003 | 0035002 | 0042003 [ 0052050 | 0042003 | 0165015
{=5.80""" (=119 (=168 t=6517""
vy | 009005 | 0232018 | 0094005 [ 0.1020.07 | 008+005 | 0142008 | 0082005 | 0205017
£= 6447 £=1.65 £= 456+ £=8.98
o [0052003 | 016:0.14 | 005003 | 070:004 | 006003 | 010005 | 005003 | 019012
£= 6,02 =173 £= 6,05 £=8.26+"
s [ 0185010 | 029+020 | 0.£1320.10 | 018+012 | 0132010 | 028£015 | 0132010 | 0322019
t= 4,97 £=2.60* £= 6,08 £=5.93"
o | 0112009 | 028+018 | 0112008 | 0142008 | 025:015 | 025+015 | 011008 | 037+0.16
£=6.20%"" £=1.70 t=5.77%% £=9.36""
gy | 0072005 | 0212018 | 006005 | 0.05:004 | 006005 | 007068 | 006005 | 0262018
£=6.39"" t=143 £=0.80 t=7.91%%
oy | 0120009 | 029+020 | 012:009 | 0142010 | 0122008 | 023013 | 012008 | 0362019
£=6.09""" (=180 £=5.30""" £=9.06"""
oy [ 0072005 | 022018 | 007+005 | 0.06+0.03 | 007005 | 008:007 | 0.07:0.05 | 024020
£= 6,53 =193 £=1.20 £= 6307

*X.05, ** 01, *** X001
t  Hotelling’s test
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(Table 9> Analysis of @ Differences before and after Scent Stimuli

h i Jasmine Peppermint Sandalwood Vanilla
anne

Before After Before After Before After Before After

ooy | 0042005 [ 0.00+0.09 [ 0.03+004 [ 02001 [ 0035004 | 0042072 | 008+004 | 0082006
p e ] .
{=5.14""" {=5.70"" (=163 (=538"**

by | 0034048 [ 0095007 [ 0.03+0.05 [ 012+00 | 003004 | 0042005 | 003+004 | 008006
p e ] .
(=503"** t=657" £=083 (=4.94%

by [0065004 | 0108006 | 060:003 | 0142098 | 0.06+0.03 [ 0.0720.06 | 0.05+0.03 [ 0.0+007
(=4.20"** £=7.107" £=160 (=4.70%**

o [007004 | 010+0.07 | 065:0.04 | 0.15+0.00 | 0.06+0.04 | 0.08£005 | 0.06+0.03 | 0.09+0.06
t=2.96% (=801 t=2.52" £=2.00

cp | 0102008 | 012:006 | 0092004 | 015:009 | 009:003 [ 0.09£005 | 009:003 | 0102007
(=2.42" {=5.50"" £=0.20 (=047

o [00900s | 010:006 | 0092003 | 016:008 | 0.09:004 | 010£043 | 0072005 | 0062003
(=105 (=7.66"" (=130 (=193

by | 0124005 | 012:006 | 0122005 | 0.16£008 | 0.12£005 | 0112005 | 012005 | 011006
t=028 (=3.72%% (=044 =034

by | 0124005 | 012:006 | 0122005 | 0.16£0.78 | 0.12£005 | 0.12£005 | 012005 | 0.1220.06
(=015 t=4.75"" £=017 £=0.10

o 014007 | 0132010 | 0142068 | 019:008 | 0142006 | 0142007 | 0142006 | 0132007
(=0.76 £=3.64"" £=0.07 £=0.33

*p<.05, **pC01, *** 001
t  Hotelling’s test
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(Table 9-1)> Analysis of B Differences

before and after Scent Stimuli

ch ! Jasmine Peppermint Sandalwood Vanilla
anne
Before After Before After Before After Before After
op 0155008 [ 0132008 | 0145075 [ 0.08+0.09 [ 014007 | 0142007 | 0142007 | 0152007
t=144 £=2.80* £=0.06 £=054
o [0062005 | 0082007 | 0062005 | 0154012 | 0.05+0.05 [ 0.06+0.06 | 005:005 | 011008
(=117 (=638"** t=123 (=493"**
e 0065006 | 010+0.08 | 006+0.05 | 018+0.12 | 006+0.05 | 0.09+0.07 | 006+0.05 | 0.1420.10
t=2.91% (=756 t=2.59" (=5.00"**
| 012006 | 0134007 | 012+005 | 019+0.11 | 012+0.05 | 0112006 | 0.12+0.05 | 0.1120.06
] =057 (=431 =092 £=0.36
oy 0162009 | 0162008 | 0154009 [ 0224012 | 015+092 | 0152007 | 0152009 | 0.142007
(=015 (=450 £=0.30 £=0.80
e [0155007 | 0152008 | 0155007 [ 0172008 | 015007 | 0132006 | 0152006 | 0.1250.06
(=011 t=2.17* =141 t=2.31*
o |0155007 | 0142008 | 0145006 [ 0.08+0.08 | 014006 | 0142006 | 0142006 | 0142007
£=057 £=3.05"* (=012 (=042
gy | 0042003 [ 0102067 [ 004003 [ 000007 | 0042003 | 0042004 | 0042003 | 0342039
(=617 (=7.05"** t=122 (=581"**
oy |0o9=001 | 0112005 | 009+0.03 | 0142008 | 009+0.03 | 009+0.04 | 0122009 | 0142010
t=2.36" (=5.74%* £=0.23 £=180
o, | 0052003 | 0104006 [ 0.05+0.08 [ 0124007 | 005003 | 005:004 | 0052003 | 0095006
(=578 (=6.91%** £=0.89 (=515
*p( 05, **pC 01, ***p( 001
T Hotelling's test
(Table 10> EEG Mapping
Alpha Beta Applied Channel (19ch)
Nonstimulation l ‘ | e
v
Alpha
Scent
Stimulation Beta

@

Jasmine

Peppermint

Sandalwood

Vanilla
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Byl Qo] I} EFMOE FAHUCH, & 2 =/ vgtot
27} 3 wae] Za ojge s P EAE AR YEe AHER & AFNAE A2
AT AL HT2 FAEHAT 9, videhe E3tatelA &8t HAx (ke )
A, dut(a) 9] FAF JEH WY = Axw), ARAosr R Z5HF FAGA
FEQG B0 gom JUHoE ATY RE  dstute] BYE AWACE ¥ gtk %
= AL s RoFy ok T3 wek(p) NEE HETA &5t HJAXFRE ) A
o BAF gee] WAL HEQ] wgel won  Au ) udeh), ANHoR TR Fy 2%
FFHAAME NI E e ol A wertde] AL AHeR =A gt
g Aol gt olgk @ 7 oig ¥ R T Table 11).
98 EAL HR, F BARAFANE H 3 FF @) B4S WE Abe wHe AR 5
¢(ch 9, ch 10), EF% RE o)X (ch 11, ch AEE A8t Q1A whEel ol¢k AAdFH S
12, ch 13, ch 14, ch 15, ch 16)1 4 &3} (q) 72 HARE 7€ A Ao & ?—Jffd A3
94 Agol Yoz Susl) dolweh T uE BHSYT Fol YolAE WES F AY
A-FA(ch 1, ch 2), AF 7% T FF74 2 EFE A2 vpdee 01% HE-g-o] VERR
(ch 11, ch 12, ch 13)o1A HEH QG 3] iz e om A7k F AL HAANEE 7P kg,
{Table 11> Scent Experiment Result Summary
Jasmine Peppermint Sandalwood Vanilla
Analysis of Channel Value Difference by High Channel High Channel High Channel
Flavor Value Value - Value
(Anova + Scheffe) Variations of a | Variations of 8 Variations of a
Inter-incense Channel a 5, 16, 18 9, 10, 15 9, 15, 16 7, 8, 16, 18
Difference Analysis of Change Value
B 1, 2, 17 2, 4, 11, 12 1, 3. 16 11, 12, 17
(Manova)
Relaxation Relaxation
) ) a | Response in 19 - - Response in 19
Pre-and Poststimulation
Channels Channels
Alpha Beta Value Difference Analysis
. B Arousal Arousal Arousal
(Paired t-test) : i ;
£ | Response in 9 | Response in 19 - Response in 7
Channels Channels Channels
Analysis of Channel Value Difference by High Channel High Channel High Channel
Flavor Value Value - Value
(Anova + Scheffe) Variations of a | Variations of £ Variations of a
Inter-incense Channel a 5, 16, 18 9, 10, 15 9, 15, 16 7, 8, 16, 18
Difference Analysis of Change Value
Vel 1, 2, 17 2,4, 11, 12 1, 3, 16 11, 12, 17
(Manova)
Relaxation Relaxation
) ) a | Response in 19 - - Response in 19
Pre - and Poststimulation
Channels Channels
Alpha Beta Value Difference Analysis
. B Arousal Arousal Arousal
(Paired t-test) : i ;
£ | Response in 9 | Response in 19 - Response in 7

Channels

Channels

Channels
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(Table 12> Comparative Analysis of the Pre-existence Study and Results of This Study on the Scent Single Stimuli
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