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Abstract

The main purpose of this research is to develop the methodology of objective evaluation of clothing
appearance by eye movement analysis. The visual clothing items used in this study were skirt, one-piece,
pants and shirt with the style variation of silhouette and details. By observing eye movement during visual
evaluation of clothing, we can achieve the basic fixation data of eye movement. Moreover, we developed
the Matlab program to extract the fixation coordinate and number of eye fixation on each part of the
clothing item. As results, there were differences in the duration of fixation time for each item and the
fixation time was not different by styles within a clothing item. However, we could find differences in the
fixation time within a style, in other words, we could select the important parts of the clothing by
observing the fixation time in a certain clothing item. It is also noted that time required in visual
information processing differs depending on the item, and there was a region which contain more
information independent with styles in the same item. By developing the objective method of visual
evaluation that correspond to human's visual information processing, the results are expected to be applied
in the retrieval program in internet shopping mall or in the development of contents for advertisement of
clothing.
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Fig. 2. Image of clothing items
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Fig. 8. Fixation trace overlap on clothing image
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Table 1. Visual evaluation time and fixation time(sec)
Pants Skirt One-piece Shir: Total
Evaluation time 8.950(%5.421) 8.461(£4.929) 7.099(x 3.885) 6.580(£4.326) 7.099(=3.885)
Sum of Fixation time 6.107(£4.246) 3.963(£3.005) 4,623(£3.101) 5.242(£.502) 4.984(=3.554)
Mean of Fixation time 0.324(£0.083) 0.319(£0.008) 0.315(£0.066) 0.297(£(.058) 0.314(=0.075)
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Table 2. Division part by clothing item

Item Parts
Pants waist hip middle lower hem space
Skirt waist hip middle lower hem space
One-piece | neckline sleeve shoulder . breast waist hip skirt hem space
Shirt neckline sleeve shoulder upper middle lower hem space
Table 3. ANOVA of fixation time of each part
Ttem Source TYPCSI;L;‘;“’ of df S“:S:;’e F Sig,
Part 263.247 5 52.649 3.325 0.02%*
Pants Style 10.978 3 3.659 0.231 0.874
Part*Style 85.671 15 5.711 0.361 0.978
: Part 131.799 5 26.36 7.098 0.00%**
" Skirt Style 14.62 3 4.873 1.312 0.296
Part*Style 73.198 15 4.88 1.314 0.273
Part 46.528 8 5.816 2.001 0.076
One-piece Style 6.297 3 2.099 0.722 0.546
Part*Style 92,611 24 3.859 1.328 0.22
Part 260.936 7 37.277 6.147 0.00%**
Shirt Style 4.407 3 1.469 0.242 0.866
Part*Style 63.511 21 3.024 0.499 0.949

- 998 —



= @O0l M5t 171

A gkgrort Rl Y@ Hol A%2E AY
371 ofeldelA el Aol 2 e Ao ek
Stk % 7bA 8919 ZBAEL RE obolgolA)

EAA o2 foug Zol & YEPNA & St
wpRlo A FAA ZEE EE], dHol, 5, 8, ©
4 40 2 Vel dg 99 vpRje] FAX 7
oF 30%9) 23l 1.806%, YHoldlE 24% @3}
= 14442 L T8 o] 279ell A B HR
g7} o] FolFE & 4 AUk 22 YHA o
B sFete S5, Fobel #-9d st sk,
H}Z] o A= ztzk oF 0.811%, 0.902%, 0.741
Z B¢ FAIEE AL T3 Alﬂ«l FA17¢ °lT°1
e e L=
2AEAM = Gro] AdgeA 1.278% FU% FA
stod MR <k 32%, Theog e g 5
A oF 20%0] Gah= 0.825% B FA7} o] F o
Ao} 283 YR 2AES 4TI F7-4 8t
Hox A FUT A5t FA17} o] FoixTh
As 2o FAAZES Y zZel@ED, F3F, 52,
Fde], &, anl, o7 o8 e o v 9}
2AES} e o & 9o ThE Fhe| FAIskE A7
o} 0.555%(12%)2 W= %T o2 Hol
2893t <Fig. 11> 25 e B9} ce ol
Ag 8)L3t 2o FA|A 7o) 71o1;<]‘— 7oz}
el ovt 2etd A9 DE 27 553 A %S dE
WAtk 28t A9 7S A2 A a4t 7heE ©
I sl FAARE) FEAA AoiHe A
< Uehle], o] 99| AzZ}H AHr o] Frty|o]
HRe) € A g A% FAAL F7HE A4
Atk A 2ebd Do A & 2eld I H| ko]

Fuol FaHel 227} 7IHA el E B
3} FAAZk0] Ao ATh T ofold T HlaLsle]

Ao 28 sk Tt wot A4 Hlel 4F
& HAE 229 QA FriekH, old M} Al 3
Ho| 4 g Art B AHA FH4E FAAZLe]
Aol & UERA] 2 Ao = AzbeT: mEba A
&9 AZHE el g A& @77 87Eh
Mzl FANZEE A, o, s, 4T, B,
vz, &) o= L}E}ktott] o] =9E 471
2epd BRI diA 2 FdshA debstth V=t
Qo) otefollA ZhgElA Alolol sk el
A AA 9] oF 31%e] sl Fsh oF 1.620% FF FA)
7} o] FoiAH, Th-e] of7ie] -9 oF 18%e T

-999 -

2.00

1.50

sec

1.00

0.50

skirt neckline sleeve waist

0.00
space shoulder breast hem hp
—— A ®#B ——~C -o0-D

Fig. 11. Fixation time of each part by étyle on one-
piece )

e 09622 B FAE olFoA T UM o

50%2] FAI7} o] AT 9 - 9] 9] ThE F7ho| FA|
B A17H0] 0.526%(10%)E. 2 ¥]&S JYehio
Yo 29} 2o A gkS R i

o]4te] AFolA B FEAANZIE FY ofold
Well A &epdel] wE Aoli: YehbA] egked o
= Yzrle] tdEets REFog = Hat &

S, 2AENN e AT A-e] 2082 Rl
T 3tk BYg ofold] eMe FHE XolE
kAT R B9 NZHA HrlolA FYg
ololglo| M=z} 9ol wet A|ZA AR Xz
2 QEE A7k Zol7t tle AoR A7kE Hrt
°ﬂ FEE A= AR Fo] HE B £YE

I A ol# st Ak AW &% FoA 9
5‘73_ AANG wf o] F Fol tis AT FRE A
FFozN ANE9] HIHE BoletA T Hom A
st 9 922 olold Al e AdEs =
2ol 3lo], o] BHAE MESEAY 7EXE
Bojslhzd 71zuoldz 883 4 g 2oz A
za =%

Az} ol 97 AR Hrtel TR Q3
o] X Ex] A A0] J&e v Al HeM = W
A S N & Qick wiehr] oz o] AelA
wWH(Protocol analysis) 59 ¥H-& WHasld F4] 4
o} FAL ofu] gjotof gk A7F 2 7HL

vZ B

Alzt7 Hrtell 4
ANz H R 548 AZHE %t
T%O]a}h Aleld gl Ak
% - A e MRS AT et



172 BI=0lF

SIXl Vol. 30 No. 6, 2006

k.

1. & dtoAe dr-Esdold syxzala,
N EA 7R3 Matlab ZE WL o] g35ted X9 A
73] 7)ol gee kel £AolA ofoled, ¥
A FAEES FE= TS NEsslen, olg
miEto 2 olo|dEa A7ha Hu ko] e R F
F3lo] BAshs Al S AL

2. 9| Bololdd] me} FAFAE viA, A, 93
2, 2FEY £O07 Aol E YRl o] AZH FH.9
48 2 #o) 2ol7t YL & AT v
A% wed Fud dadYels 27l FAY
Algk FAE o] 7V Ao} AlzH] B 7| Fe) W
314 AL @ S YT o) golM FAIGAIL
Bo) A)ztz HrlelA ololld HrbH st Ak
e g T Uit

3. 299 FANZE FY ofolgo) A 9] 21U
w2 zoliz LEhtA| gdol tixielo] tharehE bl
AV Mz, 2B e YT 7 Helo] At
of, =5 SUAL ofod oM Red o7} B
Q15lo] A)Z+ % 7}o

I
9ol £98 $UT 4 Ak

)
o o
o

=

s A

Yo olE BYEo] k= HAH oule &4

o &3 A 2 D YAE AF, AH|AE Tl o

& A7s} M Eolol & Aoz Azkdr,

e

297, o175, (2000). S22 9| AZHE YA, FF
9] 7 8}13]=], 24(6), 861-872.

AL, o)&9. (2005). HE2A S} A4, B wE 7t
olu|z] B}, 9/ F 881, 29(5), 662-670.
=43, #a4d. (2005). Mol A2 e AlelF Al
2 AP AT, F7F %], 29(6), 837-846.

o] 3], o]|7 5. (1994). EHe<} tledo] 23 FHo]

v 2] &) AZHA] Bt g9 F A, 18(5), 646-660.
oldl 7, F7438). (2004). E5E AAS A% 329 AA A

o

o
ol

He| EguRt. HHFHY g, 1, 28-37.

A3, AWFE, o5, (2005). 54 THY AE B
AE AT B4z 4 Bk #5978
29(8), 1176-1187. :

£, (2002). 5] st 3D BRI Wt FFYFF
7 83, 9(4), 273-276.

FREZ, R, HE— 5. (2000). FEKERHDEEOIE,
2HE; HEEABRHKRE. :

FI35REA. (1995). ZRAILFEEE B RS- A S8 - R

Fukuda, R., Sakuma, M., Nakamura, E., & Fukuda, T. (1996). An
experimental consideration on the definition of a fixation
point. The Japanese Journal of Ergonomics. 32(4), 197-
204.

Glenstrup, A. J., & Engell-Nielsen, T. (1995). Eye controlled
media: Present and feture state. Unpublished doctoral
dissertation University of Copenhagen.

Kohama, T., Hatano, T., & Yoshida, T. (1996). An analysis of
the relationship between the between the information
acquired by the visual system and location of the fixa-
tion points. JIEICE Transactions on Information and Sys-
tem, J79-D2(1), 101-110.

Murayama, S., Isoi, K., & Kazama, K. (1995). Eye move-
ment during visual evaluation of image for clothes. The
Textile Machinery Society of Japan, 48(10), 52-59.

Norton, D., & Stark, L. (1986). Scientific American—Eye
movement and visual perception (EIFAE JUM, Trans.).
New York: Scientific American. (Original work published
1971).

Oian, C. X., Enkawa, T., Akiba, M., Itoh, K., & Yoon, C.
(1989). Monitoring of human knowledge acquisition by
eye-movement protocol. The Japanese Journal of Ergo-
nomics, 25(2), 117-127.

Park, H. J.,, Koyama, E., Furukawa, T., Takatera, M,
Shimizu, Y., & Kim, H. S. (2001). An impression evalu-
ation model for apparel product retrieval based on image
analysis. KANSET Engineering International, 3(1), 11-18.

Senders, J. W., Fisher, D. F., & Monty, R. A. (1978). Eye
movements and the higher psychological functions. New
Jersey: Lawrence erlbaum associates publisher.

Solso, R. L. (1994). Cognition and the visual arts. Massachu-
setts Institute of Technology, Cambridge: MIT press.
Takatera, M., Furukawa, T., Shimizu, Y., Kamijo, M., Hosoya,
S., Morisaki, T., & Ohtake, A. (2000). Apparel products
search system considering individual KANSEI evaluation.

KANSEI Engineering International, 2(1), 1-8.

Zeki, S. (1999). Inner vision-An exploration of art and brain.

New York: Oxford University Press.

— 1000 -



