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Abstract

Use of vision and audition for video reality has made much advancement. However use of olfaction, which is
effective in inducing emotion, has not yet been realized due to technical limitations and lack of basic research. In
particular it is difficult to fabricate many odors required for each different video. One way to resolve this is to
discover clusters of odors of similar smell and to use representative odor for each cluster. This research explored
clusters of odors based on pairwise similarity ratings. 300 diverse odors were first collected and sorted them into
11 categories. We selected 152 odors based on their frequency, preference, and concreteness. Participants rated
similarity on 1,018 pairs of odors from selected odors and the results were analyzed using multi-dimensional scaling
(MDS). Based on the idea that low odor concreteness would support valid use of representative odor, the MDS
results are presented from low to high smell concreteness. First, flowers, plants, fruits, and vegetables was classified
under the easy categories to use representative odor due to their low smell concreteness (Figure 1). Second,
chemicals, personal cares, physiological odors, and ordinary places was classified under the careful categories of
using it due to their intermediate concreteness (Figure 2). Finally, food ingredients, beverages, and foods was
classified under the difficult categories to use it because of their high concreteness (Figure 3). The results of this
research will contribute to reduction of cost and time in odor production and provision of realistic media service to
customers at reasonable price.
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Table 1. Questions for Screening Odors

Question Type Questions

How often does this odor appear in media?

1. F
TeQUEnEY (1. very rarely, 7: very often)

How much do you like this odor?

2. Preference (1: very unfavorable, 7: very favorable)

How much do you know about this odor?

. t
3. Concreteness (1: not at all, 7: very much)
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Table 2. Number of Selected Odors and Odor Pairs in

Each Odor Category

Odors CHwntes e P
Foods 21 210
Fruits 15 105
Personal Care Goods 15 105
Beverages 14 91
Chemical Odor 14 91
Flowers 14 91
Vegetables 14 91
Food Ingredients 12 66
Plants 12 66
Physiological Odors 12 66
Ordinary Places 9 36
Total: 152 1,018
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10. MDS solutions for categories of low odor concreteness: (A) Flowers, (B) Plants, (C) Fruits, and (D) Vegetables.
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Figure 11. MDS solutions for categories of medium odor concreteness: (A) Chemicals, (B) Personal Care, (C)

Physiological odor, and (D): Ordinary place.

Ml

TFAGl =2 HAZE AT olEdl HalA=

FAA g0l ofeE Zolth

Ei—ﬂ

3.1.3. ﬂl‘% (M—’,Li-]]/\g = 402)

a9 1CE #Y ¥52] MDS Z 7 o)th (Stress = 341,
RSQ = .492). ﬂdﬂ R i el o e s
124 = A A7E e EFE FYol

P
%ﬂéﬂiﬁ L e Aol 9

o)



A AT
Ao A TAY BAHTE 10 HF 5 oA

Qe (Myay =402, SD=1.15), o] & AlgEo] 54

oo @S PEE] et AL g
o Z BAS EGA Al FolE etk

3.1.4. A (Maq = 4.24)

19 1ID= A4 W52 MDS Aot (Stress = 331,
RSQ = 323). A 2AMEH &= wj 2uhS 717l vhs 3}
Fu7b FREAT I ol E 23AHEH Alolel] &3}
1210] A3 E, o= &9e] U= Alkelth o
B 34rREHel A ok, AF, EvtE, B,
1t =, 3 A7) Qe

=2
=
*}f‘?iOﬂ M, v, Supe] g

O o
10 K2

N
-~
H
N

ol
m

o
&
|o
fru
8
1S MY )V 1-0

©
N

3% ;

[‘ll‘

E
R
:{o
>
2]
ofo
bt
fru
[¥
L
N
b
_O‘L

ot o
i}
A
o=
)
)
e
A
mi
o
il
i
<{
=z
X

i >
2o oM 2
B e g2

o
=
Ty
e .
rﬁ o3
R
5 -
e r o

N O
pox ot 2
ofN filo
m (o
rg m T
R K3
Foe
oo M
MN

2
N
-
N
bl

(M}Z.“M 424, SD:68) 0]‘11:_—‘
TR YEO| ke AL

H
A ALgo] §ol@ oz BalTh

By oX g

& ME
3,

mlm )

o
NG
=
=

£ o
N
rir

po

o

f

=

=]

3.2. CHERAY ALS0]| AZS3dHofe H=F

ole o] sheralE, AANBLE, A A WA, 2
A A WEs AT e BRI S
So] Al 3al

3.21. &St E (M2 = 4.53)

19 2A+= 38HAE H2] MDS Aot} (Stress =
362, RSQ = .143). vi7h g WAl wull, sk, vj A, 7
2, Bk WA 7} 2AHE O AL, F TS

74X obAlE, SEE, KA, HJE, ITRTL 14
ARERHOl s FAsHATH IAREH Al ¢ RY
o

A=A WA (eg, M2 32
Tle A ATk ofAFE S o] AR

QITH FAKY J18E CHEHM AFS2| FMIQF 45

B UEAT, =29 goloje AREE TEH =
2 Ao FAH O Z 9l v WAlZE ERE AL
Z Holth

Aol w 53
o] el WAHEe] EAIFT. w}aw AEIAE A8

EAGFER EH WA S AHE-sho] O]—E—% Z@s)=
ol¥ & Zolth

a-d 71EATA sherEl dHA (SR, 3
A, 717k, Bholo} Bl WA, StepdA &

SE PAAME ArbAEC] AY WA HEsA

Rete S AFASIFOH (Lee et al, 2013a;
2013b), ¥ A9 AMHHAENME FA3 Air}
Uetstth ol & 9T W, setAlF ”“H AHg-3h=
AL Ao & Zlolth

3.2.2. JH&IQ:E%%% (M:,Lﬂ]xg = 455)

a9 2BE AQMTEE WFS MDS Azl

(Stress = 341, RSQ = 363). WA 34AHEH A}o] sjgt

o YFElsh Yagol FXFAL, 5% 7}

& 91x0] WAl S 2217 oI} anjRE

of SIHFA AR $5 shaol Aok s}

FAE WA BREAT, 2A0 Bk WA 914
H,

o
SHith 23AHER AbololE HBAE FHOE 19

>
1o
38
|o
H
§
N
S
uLIl
%)
)
I
N
o

op 4y ox W P>
4
o
i

i
N
X0
o
pa
o ¢
f
T
rO
v



46 Guk-Hee Lee - Ji Hoon Choi + Chung Hyun Ahn - Hyung-Chul O. Li - ShinWoo Kim

p . .
A) Food 1ngredlents (B) Beverage
e 27
PEPEr  ineaar . Makgeolli
Sikliye
cury .
Soju yogurt
1 1= milk
. ™ beer
E cheese é hot_chocolate
c 0 Gochjang c 0
E butter Chunjang g
freshcream soysauce
Doenjang soda
coke
1 sesame_oil . Bacchus i orange_jliice coffee
- - - ujeonggwa
starch_syrup greentea
-2 2
T T T T T T T T T T T T
-1.5 -1.0 -05 0.0 05 1.0 15 -15 -1.0 05 0.0 05 1.0 15
Dimension 1 Dimension 1
© Foods
157 ;
boiled pork
Kimchi boiled chicker
101 roasted_porkbelly
Dalkbokkeumt:
S roasted_fish
fried eggs
05 TteokboldiRamen fried_chicken
grilled_filefish
o fritter
=
2
£ 00
g boiled rice
a French_fries
0.5
-1.01 hamberger
canned peach izza
chocolate caramel et
154 brea
T T T T
2 -1 0 1 2
Dimension 1

Figure 12. MDS solutions for categories of high odor concreteness: (A) Food Ingredients, (B) Beverage, and (C)

Foods.
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