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A STUDY OF VISUAL COMMUNICATION IN UNDERGROUND SPACE
BY USING COLOR CATEGORY
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Signs which convey information by using color category like color name are often used, and it is no
exception to underground space. It is really useful to communicate by color, the advantage, however, could
be not effective caused by the environmental limitation in the underground space or the property of the
user. In this paper, some attentional points of the use of color for communication were considered from
previous our study, which measured color categorical perception of the younger and elderly people, color
defects, and cataracts at various illuminance levels.

We concluded that the visual environment and property of users should be considered to
communicate by use of color in underground space, because the results showed that the identification
colors was degraded at low illuminance level, and the color categorize of elderly people, severe color
defects and cataracts was often different from younger people.

Key Words: elderly person, color defect, categorical color perception, sign, universal design, visual

environment
1. 3UHIC BTORMY EXF TR LLBE, XFOERKIZE

HEAFEIIE VT, BHEEC "B 2EHT5
BABLIELIED S, BEECER, BARL LI
Rohz g4 vLHEEZAVCEZOFER, TR
BIcBLTHHEEZFRAIN T3,

EtEREZEICA AV SN EHIE, BERICH
ATz L, XF HBIHEREARBEIT LI E,
ISVIREFEIBE CERBI IR e 2 L, B L OXIGHS
HEHHECH B Z L2 Y, thoREERLD, #
frcHrEEZONDIDLSTHB D, FlZIE, HO
MEICBRT 2MEORBREIX, AMDBE, HE
CEBEL»BVEEIELEL kv, fEFORLE
FADRBIZHBLEXFORE IITIIRELHED

HBHrEELhTwE, —HBEEDEAR, BHFOR
ﬁﬁ%—ﬁf%ﬁﬁIQEWQSSE, HF-ETIR
B 25 DS 65 IR T3 2, i, B

Hig iAo ahkic, BBICNGL 2B %2H
WFRRE, WHIRICHERICAR TE 505, RACH

RENZ2 D, BIZX BRBICHNS,
WREZRT,

—REIC L D E

BERDIZE, 2EITIHE (Hilleam)

R EREER, ABRTONB I L
X 3HE (HA) &, AOBEESO,LBIEICLS
HiE (98 X tE3, AKX BHETIE,
A, HEIEFITEROALXFORBLEDEVLD
S, XEBFEDZIERE, BOERZARETE
32 LEMERBEROLBEMG LD, BRENHEZ
Fo., —H, FEICX AR, RIEKART 3
BOBEND DB I EBHBTHY, B4, BLD
HEINHEK - IR - B2 L, A% - RAH
mx b, AZITESEIZI—RYIZ, K & B
ERETOD, BRERTIARREERTIILE
V, BHZRERZINSDERIEER T, RAED
é@@ﬁ(é%)mﬁt,ﬂﬁénrma K—&
Ih, #B-tIh (ER), F-&#T00oNCMT

¥—v7—F:wiE, aRBRE, 17U HvENE, #R, 2o

1 E2H

N=HFNFHFA ¥, HERE

INBSEEEM RS EEENEREEEIEFSE  Associate professor, Faculty of Health Science and

Technology, Kawasaki University of Medical and Welfare, (kawamoto-k @mw kawasaki-m.ac.jp)
2 [F2B ®WBT/IKENFE—FIVFAAT  Research Institute for Multimodal Sensory Science, Kanagawa University,
3FELEH MBENKFECNLFE—FILIFAEP  Research Institute for Multimodal Sensory Science, Kanagawa University.

-135-



ZEIL, ERIINTIEHRERET S, 0BG,
BOESMETE LI TRERIEETET, &
OEENRBRTELZ I LBMBHETH 3,
INFEFTIKRLIZ, BRE Y, AEREES Y,
HANERSE 10 o ERFEEZRIEL &k SMH
BIhsnF—s%2Ftd, BEBOERE LR
RWLBEC L 25805, HTEMIcEI520%
HMALZHEEBEREZEOERAXKRA L. oy
HrxAol-BREE R, fidod ) oBEERE:
Aol FRICHREA 2 S50, EETRNEKR
ERhph—obH5, 2hd TITXRTHOABRLED
DERNEEEOD?, v LThD, EHREE
TREBRP—BICHRIREKR S Z LB BETH S,
BROREDFED TR 2HOTA»OFEGEEL2E
KL 7B BHHOZIFELZOERTIE TR L3
TOLENDH Y, BERESEHERFOER, %
7o, E@PEREREELET, T & &L, o
BICEBRLTLEIARBEDRETER Y, Z0F
Hix, AL 23BREZESRD IR b9,
REZBIIC U IS HBETH I LEZIONS,

2. BihE BRARE BNEREOESE
ﬁﬁ4-6,8-10)

(1) FEBE

BEDBORZI ZBLTINE TS, AFTYHL
BAEICESBTEHORER T, HIEICE W
TRISEHEHAE (v VBE) %, HE (V) 2,
4,6, 8DBEEILOVWT, EBEC)IIN©O £h 1 &
2R ER2BEICRROEES T, 8 (H) 3EE
4¥TIE1I00dD, BE 6MLEIE5E100b0,
332 MotaEr i, RBAHEEE 5 EEIR,
D65 ERIEHNALT TICT, HAKLTE, #42ED
IE03) 28> NOHYOKBMoERIC, KEIEHM
ABIZTRRA L, TROHEER, HHLLTRT
DERELIDLEL, RAGDOBORIDE—FicK
L7,
BEEIZNESRFICHEZEEL | BT oH%
L, 206BEDo%E% Berlin and Kay 1 A8 L
EAEL11E GR 8% & % & & % %
H, K, B) K TOECTHEEL . JERRRRY
HEREOEERBIC S TOMETREEH -7, &&
FOHERRFICIIHIRER I b o7,

a) ESME (BEE)

HEE 104, AEREES L1 A2 E6EE 2 4,
2RI2EBRES4), ANEERE 24, RUONEE
ELUTESEE 17 20HIE ML 7=,

b) MERMF
HEICBT 2, ARG TRIBFRERERL L TP
FE I, 10, 100, 1000 Ix % &E L 7z,

(2) BERICBIT I EEDER
-V EILERIEEITZ2EHHADRH

EEZLEBED VeV ERICBT 5 By ER
Y IRBEEER SHEECEVT B, ¥ &
xR, #&, HKOSBOEHFHTOELEYBRONT
B, ZOEBIEECIFERRSN (K-,
2)., HEER, SRhERLEOERE LTI, HE
(V) 2t (H) 10P-10YR ikt BWCHED L&
HEWEDREDRA LEDIESHEM L2,
feotaicRon s BoaEiz, BEO LAICHN
WAL, 10 x TOFEADOTEIIBI 52—
BOBABLBOERTH D, FEHBEHTZD
AR 5> 7=,

HE (V) 21I280wT, 10 x CIIEEERTIRE
DHFIPBAEBERAOTEMSRON S0, BhE
BCRBoaEsE{ Aok,

BHEE (V) 4Tk, BHIRALIcBVT, &
FD 10 x OfERTIX, HEERERE, RUER
FEE1000, 100 X THLNE—HL = ZDTHEM
Ronhi kot

HE (V) 6 TiZ, IORAIEEEICEWT, &
FEEBRTCREBETROTEBS L, —F, BE
B£13 1000, 100 Ix I EEZEH L AKTH 525, 10
X CRFEDTENRE L kot FLFLEROHED
BRO M B AANOEMIIEEE D 10 Ix OERIC
Ront, Biztas (H) 5Y-10YRIcEBWwWT, M
BEBEL I O>NTEHEEEH TRIEOTEIED
HODEVBRONZKRIC L o108, BRMERHTCIRE
DTEIBAd DD, HO—HRLgFIZRoNnE
Ho iz,

BHE (V) 8Ci, B (H) s5YRATIKLEWT,
FEEB CREBETHOOENS W —FT, Bk
ERIZI0O X CIIEFEERHEBIELRD, KLY
BB onLlkot-,

BREEEEIC>VLTE, BEOARREEEOER
BREEEZELIBITRAETH- . —KH, BEIHRL2
BEEDBE, OOEREEZELRE(CELD, B
WCBEMET T 21 o0 IR -7 (H
-3) BRBEEOSEOMEAIL, BEEMOERY
K&, ACERER, BETH-TH, BLI5EE
DR,

HAEREOGTEHOREIL, BEECLIER
AR SN, EboEFEOTENELIZR L
AEMDFED o7z, BEEE OFBRIIEEICED

- 136 -



D65 _Single_10_Younger 06 sg DS _Single_100_Younger 06 sp

e "//'/ it
o—— —

Value: 4 AHG Value: - ARG Value: 4 ARG
D63 _Single_10_Younger 06 5p D65 _Single_100_Younger_06 sp D65 _Single_1000_Y ounger_(k 5

Value: 6 SHG Value: 6 SRG Value: 6 SBG

10 Ix 100 Ix 1000 Ix
B -1 w2 @2 B 2EEFEREO OIS (KRN, EBCWIKE V=4, TE:V=6, 3Gk 4 X 1 Z&Z o L51H)
A S DA O OWE IFBEFE N O —FERHHLC 70% LU L, IEAETHEF AT OEAE, S 90% B

Lo—BEEKL, ZHRENR(HK), Or(K), Y(#§), Br( %), G(&k), BI(7F ), Pu(5€), Pk(#k), Gr(Jk), W(E),
Bk( ) icBid Nl LRy, Rad—BeRa 70% Kl @iz Ry,

D65_Single_1000_AIEIder_06

D65_Single_10AIEIder 06 s !)osjiugk_lm_alll-itfcr_uﬁ

Value: 4 SBG WValue: 4 SRG

D65_Single_10AIEIder 06 sp

Value: 6 SBG Value: 6 SBG Value: 6 3BG

10 Ix 100 Ix 1000 Ix
-2 = e mEilic s 2 S o o (IR, LB V=4, TB:V=6, ik 4 42 2 %Z o0 L51H)

- 137 -



V=4 uten

Valye: 4 ; 3G

D65 Single _10_Rhm_ 06 O

10 Ix

Did, BLIHAEHEERLD, #H, Bk K Eo
SRR D, #BE W X 100, 1000 Ix T
X A AR I R A5E A8, 10 Ix TR
BIRESTY, HEFE LR 2HEEZ2ZR L, (H
-4).

() HEBLTHEIhZEELBHATIY—

Riz, FHEF L@t pBIcaF I G6HE
DLTHEERT LITRT.

THEHRE, WibERtic, K OB 1B Eowvb
W3 IEERD—3 L 2 okciuidnl, & O,
FEDWbhW B EOBDKED S H -7, 1000 Ix 1T
R 10 Ix ffFTlx, BERNTO—-3EDaEr
EIAER & o7, ZDHRBIFEERTIZ67%
THHD, BMERTIZII6% THYH, HEDHED
5L EIBEROABHPIEAKE -7, BREED
10 Ix DEATIER, B B, HosErRsnd,
#H, *OBAELERFN11%, 6% & KiFiCHED L
fo. THUTHEW, FHEEBREL EHETFCHEL T
BL7nBe G o d 10 kTR L (R
-1). HEERE, REETELC, Su—3cE (90%)
ERio TR taficoBan- s, B &, %,
MmoOSGHICR N, F£1-, K, %, Hoogico
TR, HBRYE W3R (70%) 2 Ff> TR ok,

100 Ix

Value: 4 SBG

D63 Single_1000_Rhm_065g

Value: 6 ' -SBG

1000 Ix
-3 wreA@mZEMics )2 2 @goma (182 G545 Rhm, JEEN, B B V=4, FE : V=6)

B L o ek, BMEICEb S TIEEH,
BREREHER—OFIB NS BED, H, B &,
1, #HogHicRons, &8 70% L Eo—3FK
ZFfo Cl—onEER~.

AR EE T, BEZEWICOw T, 100,
1000 Ix (cBWT, Aol & Rk o %2 R
L7, 10 IxicbBwTidgh, Soa8icBwT—
LB AREOEEMA L, BlEEEE
IC2WwWTIx, AEAICOVWTREEEOEM B of
BT, Hodb@ L aaBnil s nifx, #
EHLERB I B THo T,

|-1 HEHRR, SERFEREILC 90% DL EO—BCRZ -
TH S OERE OGR4 % 2 28 £ E5IH)

ERM B D FEIMN O BCEFIE 2 L Z N OWIREIC B 1T 2 FEli

B L DR E R T,
HHIEE (V) 2 4 6 8
ﬁ;@ﬁ&{ 57 103 103 69
1000 Ix 6(10.5) 49(47.6) 39(37.9) 16(232)
100 Ix 9(15.8) 39(37.9) 35(34.0) 18(26.1)
10 Ix 2(3.5)  8(7.8) 15(146) 5(7.3)

- 138 -



D65_10lx W Both_Before IW SR

D65_1000k W _Hoth Before IW SR

Value: 6 5BG T0-90
D65 10l E_Lefi Before I1W SR

BREE

Value: 6 5BG 7090

Value: 6 SBG T0-90

Value: 6 5BG 70-90

1000 Ix

R -4 v e aZEiicki) 3 ANREEEO @B (KRN, B V=6, 3k 10, X1 2&Z D L51H)

3.EE

(1) BLEICEIZ2BEOEE

M EofERci, BHEROOSERMEICET 2
ZEMBRENTVS, HENMETI2E, HELT
L faic oS s GEREDRA L, T o
S, WEOMTREE, ANEEZICE VT
FETHo .

(2) BORBZRAWBREEICS T SEREDH
)

N Ao EFRIEEICB VT, BlIEEEM,
BeEgscksd, ALagBzfons gzl
THILE, BELEREBED LTHEETH S,
SEEN L BIEICB VT, 1] fan % i
W U728, HHEH LEREOBRICB T 76 (&,
H, %, OB R, FE M) BAREREELOHKICE
WT 5 (F, Bk & & %6 ooFicowTo
A, MEEICBIfRZ C, MBioaEsR e, Fik,
HANEEEIC VLTI, 1 BEHII>wTl B (F)
LbReonwuHlsdHot, T bid, BRE

IZBWT, hosFEEREECH V-3, #HHT
E 2 A B b s 2 L &R
LTw3,

B)HTEHROEDFIAICH T I2BFRETEERD
HEM

e k202 HRA L RRPTA VI, HED
4 zgEcHesnTEh, HTFRETHHENT
X, fidoiEh, f@ic L 3EREER, 206
WAL EE» S KEBHTH 5205, AT
ICIEBADIZ & A ¥ 22 T 2RTiE, BREE Lol
WhroBESTETICHRETERVWEALEZ OGN,
oG, BOEMMESTE S e wATEELE & RS R
BRLTw3, &EHbITHER, SRECHEDR
R EL EOODBICHEL Hrs, —BNT
W H 2 BEEDOHRSEETH 2 2 L BAERDL S
LRMEND, = NS—HILTFHFAL Y OBEI S
FHEOHFIC O VT HLEELHLETH S S5, b
T2BoaOFMIZE T 2 ERZEEL B O LI
i, AR>S LRI ND,

- 139 -



il | ARO—IL, HAFMHRESPENAE
(EB|PIA (B) 21300211) DIEBh 2 Z 1T 7=,

SETH

1)

2)

3)

4)

5)

6)

LHE-B: AoBROEH L BEZ%, pp. 246-
251, J&% Vol. 26, 1997.

OSA: The Science of Color, Thomas, Y. ed., pp. 101-105,
Crowell Co., New York, 1975.

AR, MBEZ  HFERELEREOAT Y
ANGBREIZET 2R, BRGERA T 1 7%R8
Vol. 61, pp. 393-399, 2007.

A BB, MR H1, MR w3k BRefick
DKEFRIIBT 2BEORE —HNRICBT 525
FE L RMEOLE—, HREBEERHE, Vol 37,
pp. 83-92, 2013.

Kawamoto, K., Wake, T., and Yasuma, T. : The difference
of categorical color perception between young adults,
elderly people and color deficiencies, Proceedings of AIC
2007 Color Science for Industry, pp. 254-257,2007 .
Kawamoto, K., Wake, T., Yasuma, T., Tabuchi, A., and
Wake, H. : Color Categorization of Color Deficiencies,

effects of illuminance and categorization correspondence

7)

8)

9)

10)

11)

- 140 -

to normal trichromat, Proceedings of AIC 2012 Color and
Environment, pp. 278-281, 2012.

AR E—BRF, MK -, KH OEER: sRE -
BHEREEOATHE-BORIDE—F L ARLE
BROEE —, 4 5—7+—F 2, JAPAN2005 S
O, 2005.

A E—RE, MR M, K WL, HM MR
“EEEOASRICBIT IREORE, HEAEEY
4%k Vol. 36 Supplement, pp. 122-123, 2012.

A f—BR, Ms T, KR OIS, HiN B,
AR —#: pABRBEOEEEREIIRIT AT
¥, AAEE¥ELE Vol. 33 Supplement, pp. 110-
111, 2009.

A R, MR HE, IR B, Kl #s:
RAL v XBHE%H ) BENEFNI#RO O NREE
DESE-RERE 26 X 2 FRMEOEN, BAR
BYELOAREMRASTER 24 EEE 2AMARRE
U , pp- 9-12, 2013.

Berlin, B. and Kay, P. : Basic Color Terms: Their
Universality and Evolution, University of California Press,
California, 1969.



