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Rg?gagch on LED lights to improve the color discrimination for people with color
indness
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We performed the 28 different experiments with the combination of seven
LEDs (450, 470, 525, 590, 605, 630 and 660 nm) and examined their effects on the color
discrimination for six protans and eight deutans, as well as 11 subjects with normal color vision in
the Ishihara test and SPP-1 test.

In the Ishihara test, when the secondary LED at 525 nm (green light) was added, the error rates of
protans and deutans increased remarkably regardless of the primary LED. Moreover, the error rates
of protans were quite larger than those of deutans with the exception of the primary LED at 525,

470 or 450 nm. In the SPP-1 test, when the wavelength of primary LED was 660, 630, 605 or 590 nm
and the wavelength of secondary LED was larger than 590 nm, the error rates of of protans and
deutans were between 20 and 40%, as well as subjects with normal color vision.
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630-525 nm #2 5  The averaged error rates of deutans (%)
Ishihara test plates 5 35 SPP-1 test plates 4 75
D65 lamp 875 100 50 87.5
630 (nm) 0 0 100 25
630 + 500 0 0 100 50
630 + 525 125 115 §7.5 87.5
630 + 470 0 0 100 125
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# 1  The averaged error rates of Ishihara test under various LED conditions
Types of color vision
LED Wavelength  Control subjects Protans Deutans
D65 lamp 0 98.9+2.7 86.7+13.3
630 (am) 0 11%27 0 a*rb* —BEEE b*L* —fREEE
630 +590 0 6.7+6.0 5.0+59 " b L* 630-525
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630 +470 0 23.3+26.6 17447 - = at * Des
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# 2 The averaged error rates of SPP-1 test under various LED conditions
Types of color vision
LED Wavelength ~ Control subjects  Protans Deutans a*b* IR HE b*L* IRERE
D65 lamp 0 72.2+26.1 92.5+16.1 630 a* L* 630-525
630 (nm) 242475 278+5.0 275483 a *'/-
630 +590 230469 33.3+84 3174105 630-525\ | pss b1 |630-470  |D6s 30
630 + 525 0 88.9 +15.0 56.7+13.3 150 630-470 3o b
630 + 470 23.6+75 71.1+19.2 32.5+10.9 \ 150 250
Values of error rates are means = SD (%).
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# 3  The averaged error rates with normal color vision (%) S
Ishibara test plates S 35 SPP-1 test plates 4 75 a*b
D65 lamp 0 0 0 0 L*b*
630 (nm) 0 0 818 27.3
630 + 590 0 0 90.9 273
630 + 525 0 0 0 0
630 + 470 0 0 0 0 L*b*
# 4 The averaged error raies of protans (%)
Ishihara test plates 5 35 SPP-1 test plates 4 75
D65 1z 100 100 50 83.3 L
=P > [1] Brettel, H., Viénot, F. and Mollon
630 (nm) 00 100 667 > i >l ’
630 + 590 o0 00 833 J. Computerized simulation of color
630 + 525 100 100 833 100 H
i o s 0 sas appearance for dichromats, J. Opt. Soc.
An. A 14, (1997) pp.2647-2655.
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