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Abstract

It is common sense that providing specific odor can increase the video reality when video scene has an object having specific odor.
However, people still do not know how to increase video reality and emotional immersion when there is no information on specific
odor in the scene. So, present study explores how we improve video reality and immersion when the scene has no concrete odor
information from some objects. Especially, this research focuses on diverse previous studies about matching between odor and color
and then we expect providing odor can increase video reality if the odor is well-matched with the video’s color. To do this, we
collected 48 odors and investigated which color was well-matched with each odor. As a result, we get 5 odors which had clearly
well-matched colors and decide ill-matched colors of those 5 odors as complementary colors of well-matched colors (Experiment 1).
After that, we organize 3 conditions such as coloring image and video clip with well-matched color (color-odor match condition),
coloring those with ill-matched color (color-odor mismatch condition), and coloring those with achromatic color by removing color
saturation (color-odor neutral condition). Under each of these three conditions, image-odor matching, increment of reality with the odor,
increment of immersion with the odor, and odor preference are asked (Experiment 2; 3). The results showed that the scores of all 4
questions in color-odor match condition were higher than color-odor mismatch condition and neutral condition. These results mean that
providing matching odor with the scene’s color in video is very effective to increase video reality and immersion. We expect
experiencing better reality and immersion with olfactory information by adding various future research.
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Table 1. Questions in Experiment 1

Searching for well-matched color with odor  Searching for ill-matched color with odor

Which color is well-matched with the odor?  Which color is ill-matched with the odor?

(1) Matching Hue: ,  Tone: Hue: , Tone:

How certain are you on your answer above? (7 point scale)

(2) Confidence on the matching (1: not at all, 7: very certain)

| like this odor. (7 point scale)

(3) Preference (1: not at all, 7: very certain)
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Table 2. Materials and design in Experiment 2
Odors Match color HSV Mismatch color HSV Neutral HSV
Shalimar ** Yellow Red 32, 33, 95 Blue 197, 28, 85 Achromatic 120, 1, 74
Bitter Lemon Yellow 52, 54, 97 Purple_Blue 222, 24, 89
" Eucalyptus* | Blue Green | | Red . |
168, 33, 81 3, 29, 88
,,,,,,,,,,,,,,,,,,,,,,,,, -, T = T
Be Delicious ** Purple Blue o5 24, 89 Yellow 52, 54, 97 . .
Jasmine” Red Purple 559, 26, 86 Green 134, 31, 83
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Contents

A. Odor-Image Matching

B. Reality

C. Sense of immersion

D. Odor Preference

This odor is well-matched with the image.
(1: not at all, 7: very certain)

If this odor provides with the image, video reality may improve.
(1: not at all, 7: very certain)

If this odor provides with the image, sense of immersion may improve.
(1: not at all, 7: very certain)

It is good for me to experience this odor with proper intensity.
(1: not at all, 7: very certain)
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Fig. 10. Results of odor preference with image
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VI. Al%] 3: QAto| AT} sko| mjElof A1), Gde) Lol 4027 UM BABCE T 4= 4
AZHEcioll 0jAle &1t A 304 2 S AT F AT ARG BejEt)
AolE fARE 48R Aol 91, A (23
A 32 G At Fef v o] G EUF g Zeha Fza BEw gy 2r)7h g 20294 (M
PIAE EAE ARs] S Al = 24.67, SD = 2.72)¢] Wt} thrIA) 18 (e 8, o:
10)9] A7}k
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1.2 ZA}
11 ME 5 2 AR BAT e £49 BRE AAN A =

Y 2004 ARSRH U] 74 om Aol sigeh= v] 7HA] Ao A% 29} BAst), 1 118 AE 39 o AJSS B
S ARRITRE Zs Allshare A 291 FYE (1H 6 oz,

E4. 4839 M2

Table 4. Questions of Experiment 3

Contents

A. Odor-Video Matchin This odor is well-matched with the video.
) 9 (1: not at all, 7: very certain)

B. Realit If this odor provides with the video, video reality may improve.
: Y (1: not at all, 7: very certain)

. . If this odor provides with the video, sense of immersion may improve.
C. Sense of immersion .
(1: not at all, 7: very certain)

D. Odor Preference It is good for me t(.) experience _th|s odor W.Ith proper intensity.
(1: not at all, 7: very certain)

Ready for watching video
-3sec

Watching video with odor
- 40 sec

Answer — 7 sec | 2 AIXHEILICE,

Ready for watching next video
- 3sec

Time

O 1. &8 39 R}

Fig. 11. Procedure of Experiment 3
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Fig. 13. Results of video reality

A7 A3t g o)




_Y,_I‘

, Al A9 ael AE 8- UEA 2T, ps
>.1. B3 ] 7HA] ofm|A] AHA|7F A3t ge wi Y, Az
EY7 AN S 7o) miAe B BEEA &
Utk ps>.1.

2J(one-way repeated ANOVA)S AA|SH Ay} A3k
T FaE A5, F2, 16) = 16.53, p<.001, n,

= 49, HA A3k AXFHNA |G ko] FA} o] L&H
U 37} Mau=4.19, SEq = 22)7F A3 BUx 24
(Muy=343, SEq =23)E0 =4k, #(17)=4.61, p<

01. o] 3 B2 e FolA L3, ps<.05.
olste] A3 AX| 274 T o] FAH ol T
H7} (Man=4.90, SEy = .22)7} M- T8 271 Mu=
3.57, SEu = 26)RUHE =9ka1, (17) =438, p<.001, &
€ Pl FLS AP B ps<.05. o2 M-

ol5:8) 9] 590 : 3} Aol ool P4 W BYR WAL Hk 889
(Guk-Hee Lee et al. : The Effect of Matching between Odor and Color on Video Reality and Sense of Immersion)

22 dZStan

a9 13 ARSuagel U FAENE RoE
A AR (YA] vs. BYA| vs. FTHYF G mR
5 18] 3l 49 WHESA R4 (one-way re-

B3 4 9)

ATk 5

=
913} A2, 16) = 1679, p<.00L, er = .50.

7]' (MAll:4 72, SEq = 22)7]' A 62} %%‘

Z2 (Mu=3.37, SEq = 22)20} =Skt (17)=4.14, p

<.001. o]2|7+ FFAIL

71

BE Pl LA, ps<.05.
tlste] A-F AR 2ANAM ST Fo] GBS SHA
Ath= 37F (Mau=4.72, SEw = .22)7F -3 THEA

=

(MA,,:348 SEu = 23)HtE =9kl #(17)=4.59, p<
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= ) O9 14 U aTe] bigh 8 AHE HoFErh
BYA] 2143 A-F T 21 Aboldl= ztol7t gllH, A-F A= (LA vs. LA vs. TR B =d A
ps>.1. 3 &R gRlstr] ffs) 49 vHESA wZEA
7
6
5
o
3
o 4 1L qL
o
m
3
2
1
All Shalimar Lemon Eucalyptus Be Delicious Jasmine
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Fig. 14. Result of sense of immersion
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(one-way repeated ANOVA)=S AA|3H A3}, A3F UX &
o] #HE AT 5 YT, A2, 16) = 1545, p< 001,
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Fig. 15. Result of odor preference
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k-2 =3 22 o4
1 Aldehydal EZULES EFM & Richet
2 Aldehyde C-16 =2
3 Alpine lavender AMstD PISE 2 &
4 Anisaldehyde 0j=R&LHT
5 Apple At} mRlofE
6 Bergamot base J2l eIE Stst 935 AIERA LE
7 Bitter lemon RES
8 Borneol 52, FZH|, o2, 2H|, H(£)Sol| Aelct
9 Carvone-| AT|ORIE, X[
10 Cedarwood base msest LRE
11 Cinnamon A, sweet, spicy, powdery
12 Citrusbase QEIX|, AFsEAE
13 Civet artificial otz ojLELE, SEHZE
14 Coffee Extract Arabica 7{a|
15 Eucalyptus 52, JE, X(UZaH, A, AZHEME 78
16 Fresh chypre No.1 1 FE2 siorlol ARle AUR, AlRsiD HEZ
17 Fresh floral Agst Z22 A g4 HjojA
18 Furfural &£EG, 2
19 Galbanum plant fresh, green, smoky, LIE2|, mossy
20 Geranium base 525 &2 0| &7|
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s = 2215 olat

21 Green tea =4}, green, fresh, lemon, rose

22 Jasmin STOIHAME 245t Z219(2| oY, XpALI

23 Larose 0|

24 Leather pJESEI

25 Lily of the valley fresh, £H5}0 H2|#0|ESH S22k, uist

26 Methylanthranilate QEIx|E2tM, TJrjjo|=

27 Methyl ionone gamma MIROIM|, MF

28 Methylsalicylate 0, HeHEiE x|t T12A 2ol ME

29 Milk A 27, e, A=

30 Musk 22511 F9Ho|n msh =2, SEX

31 Olibanum(Frankincense) Woody, balsamic, dry

32 Peach 250t

33 Pinewood 29 AR |

34 Sea scent marine note, herbal, AlAMs

35 Tonka nut nuty, oily, black nut, almond

36 Vanilla g2t

37 Vetiver base HED ZFYT L SR FEML LRHME S

38 Naphthalene SR, ZHSHAY

39 Skin A71

40 Lotion 2N, si=32

|

g SR

41 Omnia Amethyste (2007) Bvlgari

42 No. 5 (1921) Channel

43 Opium (1977) Yves Saint Laurent

44 Shalimar (1925) Guerlain

45 Be Delicious (2004) DKNY

46 Agqva Pour Homme for men (2005) Bvlgari

47 Givenchy Gentleman for men (1975) Givenchy

48 Mitsouko (1919) Guerlain




