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Prediction of visibility between font color and background color considering Web accessibility

- Examination of visibility using luminance and color difference -
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Abstract: The approach of the Web accessibility is necessary for all the people to be able to use websites.

As the visual

elements are very important factors in the website, in our previous study, the visibilities of young adults, the elderly and

dichromatic vision persons were evaluated using the simulation filters.

In this report, we made visibility prediction

formula by the multiple regression analysis. Objective variable was assumed to be visibility score, and explanatory

variables were assumed to be a color brightness difference and color difference.

was determined using the obtained expression.
precision.

And the visibility of 215 web-safe colors

As the results, all group's visibility prediction formula were high
Moreover, visibility judgment was different between each group when color brightness difference was in the

range from 130 to 166. Therefore, it was shown that all group's visibility is judged high when the range for color

brightness difference is 166 or more.
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Table 1 Corresponding age of simulation

Age of
young |20 |24 |28 |32 |34 |38 |41 |44 |48
adults
Age of
elderly | 72 |73 |74 |75 |76 |77 |78 |79 |80
person
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(b) Simulated elderly person
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(c) Simulated color amblyopia

Fig. 1 The relationship between the A Ey, and the score
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Table 2 Visibility score and calculated color brightness difference and color difference

Visibility score .
Color brightness .
Font color Simulated Simulated difference Color difference
Young adults .
elderly person color amblyopia
#000000 243 2.29 247 255 765
#000099 2.23 2.09 2.10 238 612
#0000CC 2.57 2.502 2.33 232 561
#0000FF 2.45 2.50 2.38 226 510
#009900 0.772 0.810 -0.544 165 612
#009999 -0.0271 0.147 -0.770 147 459
#00CCO00 -0.627 -0.578 -1.54 135 561
#00CCCC -1.70 -1.06 -2.47 112 357
#00FF00 -1.60 -0.931 -2.39 105 510
#00FFFF -2.15 -1.68 -3.78 76.2 255
#990000 1.82 1.57 2.25 209 612
#990099 1.18 0.929 1.93 192 459
#999900 -1.46 -1.35 -0.589 119 459
#999999 -1.91 -1.83 -1.22 102 306
#CC0000 1.83 1.82 2.05 194 561
#CC00CC 1.24 0.943 1.81 171 357
#CCCC00 -2.44 -2.89 -2.04 74.3 357
#CCCCCC -3.44 -3.60 -3.02 51.0 153
#FF0000 1.77 1.53 1.98 179 510
#FFOOFF 0.640 0.316 1.52 150 255
#FFFF00 -3.84 -3.77 -2.87 29.1 255
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(c) Simulated color amblyopia
Fig. 2 The relationship between the A Eg and the score

ERAYES E*ﬁmu [‘éﬁﬂ—]b\’ & . if\_, $ﬁmu I‘ifﬂ‘l‘57%
D% & 572 DO ERBIENE VT, HRESRNA
D% & o712 b O ZEHEBIEIMRNICF A L HE LTz,

Fig.2 12k % &, BEMICAE A KREL 72D L HERMEN
FL B THo Tz, FEMICA D &, FEREEmE & R
R FEREE OMEFNIIER BRI T D, @ EFEE O & A
Ego MR E L 7251220 T TRIFFRDE < 72 DM B H 5
niz.

T, HEEAEE, BESRE B L OERAREES T
ﬁmiﬁmﬂﬁﬁotﬁ%@iﬂﬁﬁxﬁ_%@WT%O
7-D0E, BWEA L T O OHBEZEN 130~149.5 OFFHICH
ézyéwiffﬁm@%ﬁﬁﬁtofwt.%hu%®4
FITHEZED 149.5~166 OFIFAICE TN D 20 AOFICE
ENTWE. ZD0ZEnb %V%ﬂ1m~M6%ﬁM@#
ﬁﬁﬁ&é%@k%ié?Vw/ VERETSHIENT
x5.

UEDzZ nt, BAEERIZBWTE, HRfl TR
OHEZZ 166 LETHIETWeb T 72 BT 4 %

FLRE L 72 Web A MERZITADHDEEXD.

7. 8hYIC
TR A, MR S o K OV (T RS O LR
Al SR DGR A b LT, HBETNAAE BOLL,
R&Sﬁ%%wfﬁﬁbtﬁfﬁkivéiéﬁﬁﬁﬁk
L7z E o iric & 0 SR TR AR, ZORER,
FHH +%*hvw%%m@?wrt%*&ms EMNTE.
b, BoNERBHETFHXEZHNTHAET RIZEW
THGEUAND LT L Liz Web B —7 71 5 —215 4% 05
Bl L& 2 OBBMHELZ R AT, HREHETIE, A
Eoo MR EL 72D ERRMEN & < 72 D235 54, B
P 130~166 DRI AFEFFEIC L0 BEBIEHIEN R 722 5
HETHDLZ ERRENT.
ULz &inb, ABRERICBWTIRIEREL LFED
W% 166 LA L& 5 2 & THBERG L7z @i Frik o
MTBR R S HERMES WL L 72 D T E AR E L, Web
TIRVEVTAERRE LT VA v EITZADBDEER
5.
SE 3
() #HBE, HHEEAEFERUVEER, <X 580, p.
186, 2011
() FEETWAE, FEE
p. 24, 2011
(3) [MEBIERE, HEE, AROSHMELATEANY T 7 —
BTV T —va s (230) FlE AR L A
BOA B =R A, fild 5, Vol. 21, No. 7, pp. 733-745,
2002
4) MESIERE, gHEE, AROSHMELATEANY T T —
BRIV EBrT—va v (230) 2l ARPERT D
&, EOXIICERRZLDN?, MY, Vol 2l,
No. &, pp. 909-930, 2002
(5) [MFBIERE, P, AROSHMELATEANY T 7 —
BTV EB T —va v (230) F3E FRTO AR
R FT2dIlE, EoLICEBETIIZL VD,
FAE T%%, Vol. 21, No.8, pp. 1080-1104, 2002
(6) M. G. Paciello, Web Accessibility for People with
Disabilities, CMP Books, pp. 47-68, 2000
(7) JIS X 8341-3 milind - MEEFEERFHEE FHE
BICRBT 28, V7 b7 ROV —E X 35
U= arT Y, pp 11-14, 2004
(8) CIE, Improvement to industrial color difference evaluation,
CIE publication No. 142-2001
(9) G. Sharma, W. Wu, E. N. Dalal, The CIEDE2000
color-difference formula: Implementation notes,

78 A E VR, & X 9 EW,

supplementary test data, and mathematical observations,
Color research and application, Vol. 30, No. 1, pp. 21-30,
2005

(10) FEAENEE, 70 HRE—, WE —&, WRER, ’HEZ, R
HES, g7 V2 HvicEind B L OBRES
FHORBMETEM, SA T AT 4N T7T 4 - VA
T LEE4EE, Vol. 11, No. 2, pp. 73-78 (2009)

(11) gyl HHE, KR, ME= b7 X ok
ZABIC S < milin O AR MERHmE - FHA Y Ia b
HVH/kmﬂ%*mﬁ 7 4V F, BARAE TS
78, Vol. 24, No. 3, pp. 164-170 (2000)

(12) =B, TR, BRI, 1T —a2="—%
THA Y=L LTOREEET « V5, BAREGE
458, Vol. 32, No. 1, pp. 31-36 (2008)

03-2-4



