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Abstract

Background  This study aims to establish foundational data for user-centered fashion color planning
by analyzing age-related changes in color perception and color-image associations among older adults
from an inclusive design perspective. Rather than approaching aging from a negative viewpoint, the
research focuses on reflecting and expanding user characteristics. The findings provide baseline data for
future studies on color perception in older adults and are expected to serve as a conceptual framework
for developing user-centered fashion color planning methods. This study is significant in that it adopts an
inclusive design approach to fashion color research, highlighting aging as a dimension of user diversity
rather than a limitation.

Methods This study conducted an experiment to compare changes in color perception and color-
image recognition between two groups: 30 adults aged 65 and older who were experiencing physical
aging, and 25 adults in their 20s and 30s with normal color vision. Using the I.R.I. 120 Colors and the L.R.I.
Color Image Scale, we analyzed error rates based on the I.R.I. color classification table and compared
intergroup differences by hue and tone. The color-image data were positioned in a two-dimensional 5x5
matrix to examine differences in associative color images between the groups.

Results This study identified the hues (G, BG, B) and tone ranges (Dk, Dp, Gr, Lgr) that older
adults had difficulty perceiving, as well as emotional image categories, such as “mild,” “cheerful,” “natural,”
“elegant,” “modern,” and “noble”, that differed from those of younger adults. Analysis of color associations
further revealed age-related differences in emotional responses, despite shared associations for “cute,”
“splendid,” and “subtle.” Overall, older adults showed greater difficulty distinguishing achromatic and
low-to-medium chroma colors, relied more on tonal contrast, and associated images with a broader tonal
range than younger adults.

Conclusions  This study derives empirical data on age-related characteristics of color perception and
changes in color-image recognition, and further identifies specific differences in emotional responses
through older adults’ adjective selections and associated colors.
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2.1. 1. MAHH 519} AlH| 215}

AZre AA kot w2 A BAskE zbolcth, k& Qg 5u 9 T v Aste gt
o] & AAAA 2 Al7|ET § 2 257 " Yo Hst digt =
2 24 AstE o]o]A AZF AEL 7} ZAFTHKIm et al., 2011). E3F S84 Tete] F71=
HEAl @AFo] AellA watol A 9] 27 o] S XtkSong & Kim, 2007; Kim et al., 2011). &84
MEA 59| 50| AotE| L A 7F SR = 40A] HEFE AR L, 60~704] Abold]
Ast7h epdth(Kim, 1995; Yun, 2008). AlZh k8hs 7HEA 2 A/HA AJSHE ofuel A
ol % JFS Tt A= k3R 6 Fikgo] §46] gttt 1o wheh 704 o4 =
T L sEor A A7t ofH{ it AlA W A4S AEcHHEA, Mo Wt Ao gt A
ZAA FohKim, 1995). MZ7F ZH(YV)lA F3HYR) AFez Hale FHEAA & oY, 20152
S A M= FEH400~450nm) 2] 4G Fakgo] Zhagitt. o ket uhg(B)2 A BKILRE A1
o (B)I W7HR)O] SFE BepP) 22 22k 9] JEe Eo] ofH YA, kelo A= T AEd
AZBG), HH®B), FH(PB) 52 A} 2| zko] o# YA thBlackwell & Scott, 1973; Chung & Kim, 2015).
ESH A Lohs AA RO W gEol AT R IX|AIA(Kim & Kim, 2019) ulAlet A zfo]of digh &S
E3A1HSong & Kim, 2007). wh2bA] =9l diid M)A 83 482 fleiAl= w3tol gt M=)z w3l
gt SE23t o]zt 2 a5ttt
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2.1. 2. koQ19] MFHX|Ztmt MFHC]fO!
seh(B)3} 2 eHP)E glo] b T ofele Ao, 704 o4 THAE oS Ao Qxshe

7ol E9kth(Han & Park, 2011) oFB) AL A F2E ol A, AHAL BFR), AHHRP)
AL, B=BG), 13 ®) Zﬂ Al A4tk Lee & Park, 2013). A4, 34 5 FAM2 A4 iu|7}

A2 A2 wefoli; 2t %‘7711 AHEE IS o FEo] o]#Yk(Chung & Kim, 2015). 2F(G) AL
IA7} vl A QFY Aol o]F Fupat ARl AF(GY)7F =12 A F-go] 7HE w2 MAFo] ¢ItHCho
& Jang, 2006). 3, =91 W o7t 2 ujAL HA AXFYANE FARY D u] g A Zfo] uj Ao
st WA EE FOTHKim et al., 2011). 2ol whaf, k91 S5t MAAY A, BekP), FH(PB) AL
APE TN 232 AHESHA] Y= Aol v AlStth(Han & Park, 2011). &, =QloAl= f+AM €
AHE Azge Lol o} HL(Kim, 1995; Song & Kim, 2007; Han & Park, 2011)0] wet, H& Hea 9
KA 5] tfu] wfo] Ao, AR HiA Alofl= HA PE 3TA o] xFo]7F QT HCHKIm & Kim,
2020). o1& SHoIH, ool T, HEal, AEate] Al o] Aspof uket, MAAE] A ML, HEAL
A EA}E o] g3t *"ZHA Agol 89S & 4 Gtk 9, kol 9 A F AFRP) Hig ATETH
7H E=9kal, Mo A= pale, bright, vividE A2 cHCho & Lee, 2008). Bt F3H(YR), H=(BG),
e (B)o]l gt a7k $Woka, AZo e dulls Avry o2 vl gt ujAo s A uj S AT

8% A 719 23H& 7P Agglon wA e}t FAE] AEEt ujAS AT PR, A= 7k of
uﬂm o 71 e A5 5 Btk(Kim, 1995; Lee et al., 2011).
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A9, 719 4, E3H wi, Aok 9 844 aQlEo| 9 ZHgste] FAHEL &, MAjoln| A& i
2 AAH Aol BIZE B oW of g} AbS] - 517t Aol Fofgh A A oju], g, W, Ag
Hof 9l 714 AJolo] whe} WM3FsH= A olth(Park, 2012). E3E, AAjoln]x] AF= A olw]A] LS
FAshe T8 o8, 1 A2 A digh 74 FFst 4 Hﬁ"ﬂ ek, AR olu] ] AAL(Color
Image Scale)> AAjo|u]x] 8] HE/E& dojafotal F43toto] FHGh= E-(Park & Oh, 2012)=, M9
A 74 A ofyet Ajoln]A] xlo] Tgt U R4 EgHt B3|, MAo|n|7} 7 REdod

A, 44 FHAE oINS BEFL 4L s QAH FOIB I FRT AN AgE
webA] AolulA] AALS AA FEAE BEA AT Aol i FBA P4 FRL SHTORH
4 28 net Aol AN FHOE ANY & ek, AR FHHE LAY olol

2 A<l Kobayashi o]u]A] 2A4(1990)2 ‘RE=&-2-7FgH(soft-hard)’, ‘=27 H-(warm-cool)’,
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Foll 224 A AT A B WA o 22k 10 & flof| uiA|ste] Tl |l Al BT}
7S 719 ER AXshE 54 0] YthKang et al., 2008).

2. 2.2, I} MxHo|O]X|

Q1 gi Ajeln]A] At FE W9 PRt AAS = on, dFEt @ AT E Hrket
AAE At Ryu(2008)= =3t A 9] 60A] o] LdZo] AF BAA|Mo|A Y3, 2iE, B,
He|B, A7, Se4], ol 59 77 AAoln|A & FEsto, ‘AAF’ d ‘1A on| A& AT}
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oh, s oAl o] MAfolu] x| Atz )3l ofu]x|et EA L} FAHE o]n| A& F- 5ot tmA] HAE
=S Park & Park(2000)9] A= AA o] A] dlofet A wiAlg F7H51aL, Kim et al.(2000)9] A+=
el oAl fgoll w2 sl MAfolu]x|(n] A g2, $-obet, A7, Hbe, Yok, NHH, BEu)E
HFY Lee & Chae(2000)= ddl sjA Fof Uehd Azjolu A& A+, Joo & Lee(2002)= @M
s o] ARoln| A& BA o] FEl & w, =91 MAo|n]z] A AT ofn|A|, AT MARAL,
A olu|A] R MFoju]] Fof HRE2 L Hort wokon, w9l M| ZE EAJo] MAoln|A] Bl
ol JFE vA Ao tigt £43 =0l HEY o) whabA w9l MA 4 EA4E TEg AFoln|A|

2 Aol o] A7} B it

N

-

l‘

3.9 4l

3. 1. A7 AL
2 AT s koto] wE MAHA LT HFYoju|A] A4 ZpolE LotR7] s (=)
| K ]

Bl EE20~300)& AARE AF A A7 ol9le] 891 FAN7) ) AL W) FFL )AL
ARG, AR A FIA KA, T v, GACo2D AL HANe] U8 AR
w37k AW AE AT 65~854] 9 2550197, WILE20~30t) TS AzFolape] gl Agel

=
Ao 207308 2590190, 297 AP 2ol BE AIE T6IAE B WAL 6680507,
393t o4 22902 T, RAH o] B AL 3L16AGL, B 5E o4 2090
T AFFIAEL BE A7 AYE, AHEF 2P L ofv)x] G4 4719} hg ol
7hsd) 2414 A8 Aol BA} g Aolgict.

o{n

3.2.48 ¢
2 AT ] AR Aol 718kst LRI Aol ] AA Y-S gl Ardhdat 93 A F7h
E3E AF }%IEE} SD¥(Semantic Differential Methods) 7]4t2] 7|& Ao|u| x| ZAPHI} Ga], A9

A U J=27 M43 96l ol 7ol ZE B7F =45 AR =4 gl 2Ll
o] &E EF 7FE(K-ACS)S A9 d-H(Moon & Son, 2008; Cho & Lee, 2008; Chung,
2018)5 7IRte g, keQlso] A o7 M| 7tE g fA A A oE | MAolw|R] it floflA] & o]H
£ ol AAjoln|R] B7t 75 ARSRTHLH 1).

=l R [IYRIIYIGY || G [{BGR B I{PB|| P |IRP{| N
R T i R I U TR T o

vRE EEpEREE .
e G s
:mi EmEEEEE -
- I -
= r 3 = e - —
P | )
VP . NE
Lgr . N5
. v or TR
L | N4
o Ml IIIIIIIIII "
- = E T
o A .-.... BN -
»ANgEInnEAN -
»mENNEE EEEN .
aly b
1 ! il 1)

Figure 1 Color assessment tool considering the characteristics of elderly people
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A AR AP = k3to] o5 M2 flet QHES S}l Yol A vte, AF BE, LRI A4
ERRE Aok, AR 7 T A3 AH(Lee et al., 2012)—%%. 13 3em*4em 7] 9] A M) FFE ot
olF 8% 4 Y= LRIMA 273E F4]9] 53em*60cme] Ad BER AA Fr},
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Figure 2 Experiment 1 (Color Perception) Figure 3 Experiment 2 (Color Image Association)
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| | 0~25% 26~50% [ 5 -75 I 75100

Figure 4 Experiment 1 (Color Perception)
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4, 1. 2, H{ 1 2(20~30CH)2| MxHX|Zt EX 2N
H L (20~30t) ] ALY, A zof w2 M7 QEES AR, AA eHE HHFS 14.4% A HI1H
5). AMAE QgL W 7 =8 QurES RP(18.9%) %21, R(17.1%), B(16.7%), PB(16.7%)] &A=

2 WA 5 QHEE Gr(35.6%) 907, 1gr(28.4%), L(16.8%), Dk(15.2%)2] %A%tk
AEA G FETt e AR AL of e AYE(mT 2L ATAOU L AxE Fol7 %Ik L
Az0] 79 PB Aol @gFol w9kt B A20 L Az 7 ol olelgo] AAE Ao sete et

| 6002 SAHAA AUHOE o] /Y ol LFE BAE MY MW

739-E V(3.2%) %

A /A zE FA LR, /M =2 2HES Bl AR RP/Lgr(60.0%), RP/Gr(60.0%) %™,
tha 2 & R/Lgr(56.0%) %t Gr WM& YRS Al&Jet U] AAdollA 28% o SHES BF Hof, A4
7k ghdo] Blw o] Ao & eyt Bl ¢ R/Lgret Ak RP/Lgre] o] ofef&o] did
Zo2 Bolch BRI QFEL el 12.4%F 2, N7~N59] THE7} 20~28%2] S HES Kyt
T B, v (20~30t)2] A9 WA 2| Zke] ofEfgo] Sl M gldlon, MoA HETt

R/Lgr, RP/Lgr, RP/Gr o] o]&2-0] | Ao 2 apotw| it
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24.0% 4.0% 8.0% 20.0% 12.0% 8.0% 4.0% 12.0% 8.0% 10.4%

200% | 00% | 00% | 00% | 120% | 80% | 80% | 80% | 240% | 100%
160% | 120% | 200% | 200% | 240% | 280% | 200% | 280% [N 284%
200% | 00% | 12.0% | 160% | 200% | 20.0% | 400% | 16.0% 16.8%
160% | 320% | 280% | 320% | 320% | 400% | 400% | 320% |NEOTON 356%
40% | 40% | 80% | 80% | 120% | 120% | 40% | 40% | 40% | 64%
80% | 40% | 120% | 80% | 120% | 40% | 120% | 160% | 200% | 9.6%
160% | 120% | 200% | 160% | 240% | 320% | 120% | 40% | 40% | 152%
113% | 95% | 131% | 120% | 156% | 167% | 167% | 131% | 18.9% | 144%
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Figure 5 Analysis table of color perception error rates for the experimental group (elderly people)
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Figure 6 Comparison of color perception error rates between the experimental group (elderly people) and the
comparison group (20~30s)
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Figure 7 Comparison of color perception error rates between the experimental group (elderly people) and the
comparison group (20~30s)
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Figure 8 Comparison of error rates in achromatic perception between the experimental group (elderly people) and the
comparison group (20~30s)
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Figure 9 Comparison of error rates by color between the experimental group (elderly people) and the comparison
group (20~30s)
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Figure 10 Comprehensive comparison of color associations by color image
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Figure 11 Color image distribution on a two-dimensional matrix by adjective
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Table 1 Comparison of changes in perceived color for each color image between the experimental group (elderly
people) and the comparison group (20~30s)
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Figure 12 Color/tone analysis chart of a SUBTLE image (left: experimental group (elderly people), right: comparison
group (20~30s))
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Figure 13 Color/tone analysis chart of ELEGANT images (left: experimental group (elderly people), right: comparison
group (20~30s))
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Figure 14 Color/tone analysis chart of a GORGEOUS image (left: experimental group (elderly people), right:
comparison group (20~30s))
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Figure 15 Color/tone analysis chart of CUTE images (left: experimental group (elderly people), right: comparison group
(20~30s))
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Figure 16 Color/tone analysis chart of a NOBLE image (left: experimental group (elderly people), right: comparison
group (20~30s))
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Gr(16.8%)9 Z& APz o] chofst MAdd 9GS AR T, A Gr(19.2%), DI(18.4%),
Dk(14.4%), Lgr(12.8%) <=2 & thet Hx 9] AL 95 QU FAHM Y H|FolA A (=9
12%, Bl (20~30tH)2 22.4%2 #}ol7F QJSich &, HIZ(20~30)2 FE-2 oA 2 AFET s
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96 | 88| 40[776] |

Figure 17 Color/tone analysis chart of a SEDATE image (left: experimental group (elderly people), right: comparison
group (20~30s))
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el R R B SR Total | % u R R B SRR Total | %
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Figure 18 Color/tone analysis chart of MODERN images (left: experimental group (elderly people), right: comparison
group (20~30s))
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Figure 19 Color/tone analysis chart of DYNAMIC images (left: experimental group (elderly people), right: comparison
group (20~30s))
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e R R B S Total | % g R R B SR Total | %
1] 10 | 80 1 1] 8 |64
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Figure 20 Color/tone analysis chart of NATURAL images (left: experimental group (elderly people), right: comparison
group (20~30s))
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Figure 21 Color/tone analysis chart of CLEAR images (left: experimental group (elderly people), right: comparison
group (20~30s))
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B R R B S Total | % : R R B SR Total | %
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Figure 22 Color/tone analysis chart of a MILD image (left: experimental group (elderly people), right: comparison
group (20~30s))
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Figure 23 Color/tone analysis chart of a CHEERFUL image (left: experimental group (elderly people), right: comparison
group (20~30s))
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Table 2 Color image association of the experimental group (elderly people)
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| 0~25% | | 26~50% I '-7>% I 75-100%

Figure 24 Comparison of color perception differences in the experimental group (elderly people) according to age

distribution (upper: 65~75 years old, lower: 76~85 years old)
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