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ABSTRACT

This research aimed to study the range of blue colors that are acceptable on traffic signs
for elderly vision. The subjects were 30 people who have no visual impairment and have normal or
corrected to normal visual acuity. The researcher defined 2 groups of sample: 1) the “Young” aged
between 18 to 35 years old, and 2) the “Simulated Elderly” wearing the cataract in experiencing
goggles. The test patch used in this experiment consisted of 18 mandatory road signs with 52
background colors, which came from the CIE 1931 xy chromaticity diagram. The luminance of each
background color was determined by the Brightness Matching with the reference of blue (Yxy =
16.26, 0.141, 0.063).

The experiment was divided into two parts: the experiment of the acceptability blue color
and the experiment of color category naming. For the first experiment, the purpose was to find the
background color that was accepted as blue on the traffic sign under the 0 lux illuminance. The
subjects were asked whether the visible color on the display was blue on the traffic sign or not. For
the experiment of color category naming, the subjects were asked to categorize the colors on the
display from the following 11 basic color terms: red, orange, yellow, green, blue, purple, pink, brown,
gray, black, and white.

The results showed that the background colors recognized and categorized as blue on the
traffic signs by “Simulated Elderly” and “Young” were similar, 14 colors and 15 colors, respectively.
This means that the elderly do not have problems seeing the blue background color on the traffic signs
as questioned by the researcher. Some of the background colors recognized and categorized as blue
on the traffic signs by the “Simulated Elderly” and “Young” are beyond Thai Industrial Standards

(TIS) 635-2554. This shows that, if there is a change in the color of the traffic signs beyond the TIS
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635-2554, but still remain within the acceptable background color range and was categorized as blue
on the traffic signs by the “Simulated Elderly” and “Young”, we will still see the colors of the traffic
signs as blue. In addition, all of the background colors accepted and categorized as blue on the traffic
signs by the “Simulated Elderly” and “Young” can be used as the background colors on the traffic

signs.

Keywords: elderly, vision, traffic sign, blue boundary, color category naming
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M5199 1.1 ARAIANVADITINIVDIAASTDINAITNABINIITeUReVANVA I

GRipT Y (cd/m’) CIE x CIEy R G B
1 16.266 0.141 0.063 0 0 252
2 18.346 0.160 0.080 45 20 230
3 18.933 0.160 0.100 30 39 203
4 20.820 0.160 0.120 12 51 190
5 18.426 0.180 0.080 74 0 227
6 22.486 0.180 0.100 66 32 220
7 20.813 0.180 0.120 50 44 187
8 24.213 0.180 0.140 41 56 183
9 27.013 0.180 0.160 31 66 177
10 24.753 0.180 0.180 16 67 154
11 19.673 0.200 0.100 82 14 201
12 23.386 0.200 0.120 76 38 196
13 24.673 0.200 0.140 66 50 182
14 27.040 0.200 0.160 58 60 174
15 25.806 0.200 0.180 47 64 155
16 26.786 0.200 0.200 93 47 145
17 26.493 0.200 0.220 82 53 130
18 30.540 0.200 0.240 79 61 127
19 26.853 0.200 0.260 73 66 121

20 18.380 0.220 0.100 96 0 191
21 20.440 0.220 0.120 88 25 179
22 23.653 0.220 0.140 82 42 175
23 26.913 0.220 0.160 77 54 170
24 27.300 0.220 0.180 68 61 157
25 26.620 0.220 0.200 38 69 146
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M519N 1.1 ARAIANVADIFI VDA FINNTNARINTIToUNeUANVAIN (AD)

MAL Y (cd/m’) CIE x CIEy R G B
26 29.673 0.220 0.220 29 72 134
27 28.600 0.220 0.240 20 81 135
28 30.080 0.220 0.260 0 77 117
29 25.626 0.220 0.280 68 71 114
30 27.546 0.220 0.300 64 78 112
31 24.753 0.220 0.320 55 76 99
32 18.940 0.240 0.120 98 8 169
33 20.100 0.240 0.140 89 30 157
34 24913 0.240 0.160 89 45 160
35 27.313 0.240 0.200 58 65 143
36 28.480 0.240 0.220 53 73 140
37 33.060 0.240 0.240 44 75 128
38 28.153 0.240 0.260 37 79 122
39 30.873 0.240 0.280 22 74 104
40 29.066 0.240 0.300 19 79 101
41 28.046 0.240 0.320 34 79 93
42 20.226 0.260 0.140 102 20 155
43 22.246 0.260 0.160 96 36 148
44 25.086 0.260 0.180 79 53 146
45 25.086 0.260 0.180 7 76 89
46 24.193 0.260 0.200 75 61 142
47 26.526 0.260 0.220 68 67 135
48 27.920 0.260 0.240 66 77 136
49 28.920 0.260 0.260 53 73 115
50 31.660 0.260 0.280 49 80 113
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M519N 1.1 ARAIANVADIFI VDA FINNTNARINTIToUNeUANVAIN (AD)

MAL Y (cd/m’) CIE x CIEy R G B
51 28.966 0.260 0.300 41 79 102
52 29.446 0.260 0.320 50 79 93

d' Y =
AN N.2 TDYALUDIA

WA Y-bar (cd/m’) HINBDI AUDABANUADIAIVOWAAZT

CIE x #1803 Whe x vosuaagduuunugiunugl 1nsunanaa

CIE y #1803 Wne y veauaag duuunugiunugil 1nsinanaa
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Y
TasAIAaNa1IRINUIUAILA 0-255

Y
TagA1nanNa1ININUIUAILA 0-255

GRS CIE x CIEy Y/5S E/5S Y/10 S E/10'S
1 0.141 0.063 100.00 100.00 100.00 100.00
2 0.160 0.080 83.33 80.00 100.00 96.67
3 0.160 0.100 93.33 100.00 100.00 100.00
4 0.160 0.120 93.33 100.00 100.00 96.67
5 0.180 0.089 13.33 20.00 0.00 0.00
6 0.180 0.100 40.00 46.67 6.67 13.33
7 0.180 0.120 53.33 80.00 36.67 33.33
8 0.180 0.140 73.33 100.00 90.00 86.67
9 0.180 0.160 93.33 100.00 90.00 83.33
10 0.180 0.180 90.00 100.00 90.00 93.33
11 0.200 0.100 6.67 6.67 0.00 0.00
12 0.200 0.120 16.67 26.67 10.00 10.00
13 0.200 0.140 26.67 50.00 6.67 10.00
14 0.200 0.160 66.67 86.67 80.00 80.00

85



d' Y =
MINN 0.2 8T UDIA

Y H
=

A Y Yo o 13
NUN QﬂngﬁUﬂ']ﬁfJ@iJinnﬂu

dao’a

ARUNINNGUAIDIN (D)
GG, CIE x CIE y Y/5S E/5S Y/10S E/10S
15 0.200 0.180 83.33 93.33 90.00 83.33
16 0.200 0.200 96.67 100.00 86.67 70.00
17 0.200 0.220 90.00 96.67 83.33 86.67
18 0.200 0.240 90.00 96.67 80.00 66.67
19 0.205 0.260 73.33 90.00 23.33 26.67
20 0.220 0.110 0.00 13.33 0.00 0.00
21 0.220 0.120 6.67 0.00 0.00 0.00
22 0.220 0.140 0.00 0.00 0.00 0.00
23 0.220 0.160 20.00 16.67 10.00 10.00
24 0.220 0.180 26.67 40.00 3.33 6.67
25 0.220 0.200 26.67 76.67 23.33 20.00
26 0.220 0.220 50.00 80.00 56.67 50.00
27 0.220 0.240 76.67 93.33 73.33 50.00
28 0.220 0.260 70.00 96.67 80.00 63.33
29 0.220 0.280 46.67 70.00 33.33 36.67
30 0.220 0.300 4333 63.33 20.00 43.33
31 0.220 0.320 20.00 4333 13.33 46.67
32 0.240 0.120 0.00 0.00 0.00 0.00
33 0.240 0.140 0.00 0.00 0.00 0.00
34 0.240 0.160 0.00 0.00 0.00 0.00
35 0.240 0.180 0.00 6.67 0.00 0.00
36 0.240 0.200 0.00 6.67 0.00 0.00
37 0.240 0.220 333 20.00 0.00 10.00
38 0.240 0.240 10.00 36.67 13.33 13.33
39 0.240 0.260 20.00 53.33 23.33 13.33
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a1 CIE x CIEy Y/5S E/5S Y/10 S E/10 S
40 0.240 0.280 36.67 70.00 23.33 20.00
41 0.240 0.300 20.00 63.33 36.67 40.00
42 0.240 0.320 13.33 33.33 13.33 33.33
43 0.260 0.140 0.00 0.00 0.00 0.00
44 0.260 0.160 0.00 0.00 0.00 0.00
45 0.260 0.180 0.00 0.00 0.00 0.00
46 0.260 0.200 0.00 0.00 0.00 0.00
47 0.260 0.220 0.00 20.00 0.00 10.00
48 0.260 0.240 0.00 6.67 0.00 0.00
49 0.260 0.260 0.00 0.00 0.00 0.00
50 0.260 0.280 20.00 10.00 13.33 16.67
51 0.260 0.300 3.33 16.67 10.00 0.00
52 0.260 0.320 0.00 10.00 0.00 3.33
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d' Y =
M3 19N N3 TRYATUDIT

4

=
NWHYA

v
v A

3 a Y a R 1
ﬂuﬁu1uu%1ﬂﬂquﬂaaﬂiﬂ

ANYNISIYL
GRS CIE x CIEy Y/5S E/5S Y/10 S E/10'S
1 0.141 0.063 90.00 90.00 100.00 100.00
2 0.160 0.080 70.00 76.67 100.00 100.00
3 0.160 0.100 96.67 93.33 100.00 93.33
4 0.160 0.120 90.00 93.33 100.00 96.67
5 0.180 0.089 13.33 23.33 10.00 3.33
6 0.180 0.100 50.00 46.67 20.00 10.00
7 0.180 0.120 66.67 80.00 43.33 33.33
8 0.180 0.140 90.00 93.33 90.00 90.00
9 0.180 0.160 90.00 93.33 100.00 86.67
10 0.180 0.180 83.33 100.00 100.00 93.33
11 0.200 0.100 20.00 6.67 10.00 0.00
12 0.200 0.120 30.00 26.67 10.00 10.00
13 0.200 0.140 30.00 26.67 20.00 16.67
14 0.200 0.160 70.00 83.33 26.67 30.00
15 0.200 0.180 86.67 96.67 80.00 76.67
16 0.200 0.200 96.67 100.00 90.00 80.00
17 0.200 0.220 96.67 90.00 93.33 66.67
18 0.200 0.240 90.00 83.33 93.33 86.67
19 0.205 0.260 70.00 80.00 76.67 60.00
20 0.220 0.110 13.33 6.67 3.33 0.00
21 0.220 0.120 20.00 6.67 6.67 0.00
22 0.220 0.140 13.33 0.00 10.00 0.00
23 0.220 0.160 30.00 20.00 10.00 10.00
24 0.220 0.180 20.00 30.00 10.00 3.33
25 0.220 0.200 40.00 80.00 20.00 23.33
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d' Y =
MINN 1.3 J8aTUDIA

Un

a1 CIE x CIEy Y/5S E/5S Y/10 S E/10 S
26 0.220 0.220 60.00 70.00 66.67 50.00
27 0.220 0.240 80.00 83.33 73.33 50.00
28 0.220 0.260 90.00 90.00 83.33 70.00
29 0.220 0.280 50.00 63.33 46.67 43.33
30 0.220 0.300 36.67 50.00 10.00 40.00
31 0.220 0.320 13.33 40.00 0.00 36.67
32 0.240 0.120 13.33 0.00 0.00 0.00
33 0.240 0.140 13.33 0.00 0.00 0.00
34 0.240 0.160 13.33 0.00 0.00 0.00
35 0.240 0.200 333 6.67 3.33 3.33
36 0.240 0.220 10.00 6.67 0.00 0.00
37 0.240 0.240 13.33 26.67 10.00 10.00
38 0.240 0.260 26.67 33.33 13.33 26.67
39 0.240 0.280 20.00 63.33 20.00 26.67
40 0.240 0.300 30.00 60.00 26.67 26.67
41 0.240 0.320 33.33 50.00 20.00 23.33
42 0.260 0.140 3.33 26.67 0.00 16.67
43 0.260 0.160 6.67 0.00 0.00 0.00
44 0.260 0.180 6.67 0.00 0.00 0.00
45 0.260 0.180 0.00 0.00 0.00 0.00
46 0.260 0.200 13.33 3.33 0.00 0.00
47 0.260 0.220 6.67 20.00 0.00 10.00
48 0.260 0.240 6.67 0.00 0.00 0.00
49 0.260 0.260 6.67 3.33 0.00 3.33
50 0.260 0.280 30.00 16.67 3.33 13.33
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a1 CIE x CIEy Y/5S E/5S Y/10 S E/10 S
51 0.260 0.300 20.00 3.33 16.67 3.33
52 0.260 0.320 0.00 3.33 0.00 0.00
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