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Comparison of Luminous-Efficiency for Brightness in a
Light-Source Color Mode and a Surface Color Mode
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Colored lights with high saturation appear brighter than white light at equal luminance.
The discrepancy between brightness and luminance (Helmholtz-Kohrausch effect) has been
investigated in a light-source color mode and a surface color mode. We know that color
appearance is very different in these two modes; but there has not been any discussion of the
difference in BJ/L values for the two modes. In this paper, we created both modes using the
same Munsell color chips. B/L values for the same subjects in each mode were compared. It
is shown for two luminance levels that, even when colored lights in both modes have identical
chromaticity coordinates and luminance, B/L values are not necessarily the same. These results
suggest that when the brightess of colored lights is measured, it is necessary to consider the

mode in which these lights appear.
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Fig. 1 Schematic diagram of the booth and
stimuli. See text for details.
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Table 1 Munsell notation and chromaticity
coordinates for the 8 test chips and 4 back-
ground chips in Exp. 1. Luminance values
are given in cd/m?

e EBITAFILS (1988411 1)

Table 2 Munsell notation and chromaticity
coordinates for the 20 test chips and 2 back-
ground chips in Exp. 2. Luminance values
are given in cd/m?

Color Chip| Munsell i};gigli?;%tsy Luminance Color chip | Munsell (:c};i)(:-leliantzlii;ts,y Luminance
No. notation No. notation
x Y L x Y L
Test Test
1-1 7B6/6 0.3160 | 0.3814 | 1291.0 2.1 5R4/8 | 0.559 | 0.3664 69. 4
1-2 10G6/6 | 0.3268 | 0.4507 | 1371.0 22 5YR4/8 | 0.5534 | 0. 4153 67.5
1-3 2G5/8 0.3307 | 0.5173 906.9 2.3 5Y4/6 | 0.5008 | 0.4625 60.5
1-4 5Y5/8 0.5031 | 0.4719 | 1103.0 24 5GY 4/6 | 0.4220 | 0.5166 56.2
1-5 TYR4/9 | 0.5570 | 0.4236 722.9 2.5 5G4/8 |0.2683 | 0.5224 50. 7
1-6 10RP 4/12 | 0.5929 | 0. 3250 731.8 26 | 5BG4/8 | 0.2278 | 0. 4219 46.1
1.7 2RP4/12 | 0.4748 | 0.3420 | 1064.0 2.7 5B4/6 | 0.2612 | 0.3640 48.0
1-8 5PB5/8 | 0.3144 | 0.3345 862.5 2.8 5PB4/6 | 0.3134 | 0. 3360 48.6
Background 2.9 5P4/6 | 0.4081 | 0.3333 58.2
1-9 NO0.25/ | 0.4400 | 0.4268 |  10.9 210 | 5RP4/8 ) 0.5110 ) 0.3348 )  62.6
.10 N3/ 0.3996 | 0. 4009 330, 4 2-11 5R7/8 |0.5059 | 0.3860 | 249.5
11 N 6/ 0.4046 | 0.4044 | 1496, 0 212 5YR7/8 | 0.5117 | 0.4181 | 242.4
L1z N9/ 0.4148 | 0.4083 |  3860.0 2-13 5Y7/6 |0.4690 | 0.4544 | 238.9
2-14 5GY7/6 | 0.4240 | 0.4760 | 217.9
Hluminance level 10500 1x 215 | 5G7/8 |0.3336 | 0.4723 | 206.0
‘ 3 2-16 5BG7/8 | 0.2983 | 0.4350 | 197.1
LT, RBEH U, RIBOERNE & HBRE S TOR 217 5B7/6 | 0.3179 | 0.3882 | 1946
B3 1m TH 3. 2-18 5PB7/6 | 0.3502 | 0.3654 | 206.3
2.2 7l B 2-19 5P7/6 |0.4061 |0.3650 | 222.1
FRIMEE L REE vy e aEE, EB1TIRS 2-20 5RP7/8 | 0.4795 | 0. 3663 241.8
B, EER2 T 208ERA LK. E&1, 2&d, 2RHA Background
ik, 0.5 2F v DY 2 — 1.0 05 9.507 L — 2-21 N3/ 0.3947 | 0. 4024 31.6
AR L. Fig. 1(b), (c)icehehiss 2.22 N6/ 0.4014 | 0.4026 | 153.0
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Fig. 2 Point values of light-source color mode
for the test stimuli on each background condi-
tion (O none, A N0.25/, v N3/, O N6/ and ¢
N9/) in Exp. 1-1. Error bars of standard error
of the mean are shown when they are larger
than the plot symbol. Observers: KO (a), KU
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Fig. 3 Point values of light-source color mode
for the test stimuli on each background condi-
tion (O none, v N3/ and 0 N6/) in Exp. 2.
Error bars denote standard error same as Fig. 2.
Munsell-value of all the test stimuli is 4. Obser-
vers: KO (a), KU (b) and MA (c).
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Fig. 4 Point values of light-source color mode
for the test stimuli on each background condi-
tion (O none, v N3/ and O N§6/) in Exp. 2.
Error bars denote standard error same as Fig.
2. Munsell-value of all the test stimuli is 7.
Observers: KO (a), KU (b) and MA (c).
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without background and with N 6/ background
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and MA (c).
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