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Spectral luminous efficiency functions with heterochromatic brightness matching for 12 sub-
jects were analized to make a formula for brightness perception which can explain individual
difference. The formula was highly based on the visual mechanisms. A logarithmic nonlinearity
of the cone photoreceptors and L-M and M-L type opponent mechanisms were utilized to make

the formula.

The individual difference was explained by adjusting an opponency of each op-

ponent mechanism. The formula also explains the data of compound light as well as the spectral
data, which is confirmed by drawing contour map of the brightness to luminance ratio within

the CIE zy-chromaticity diagram.
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Fig. 2 Comparison between spectral luminous
efficiency functions obtained with heterochro-
matic brightness matching (HBM) and with het-
erochromatic flicker photometry (HFP) for one
subject?. Bottom panel shows log difference
between these two curves.
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Fig. 1 Spectral luminous efficiency functions obtained with
heterochromatic brightness matching method for 12 subjects?.
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Fig. 3 Sigmoid functions of Eq.(2) with three
different parameters, ¢=100, 1.0, 0. 01. A param-
eter # was set to 1.0 arbitrary. Each curve
is approximated by a straight line, Voclog I, at
around I=o.
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Fig. 4 Block dlagram for calculation of equivalent luminance Leq

using Egs. (8) and (9).
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Fig. 5 The results of curve fitting to the data for three subjeccts with
experimental data (filled circles) and

Egs. (8) and (9). Middle row :

theoretical curves (solid and dotted lines).
retical curves is represented by solid line.

Upper envelope of the theo-
Top row: Weighting func-

tions ar-m(&, 7, 0), Br-m(&, 79,0 and yL-m (&, 9, ), defined in Eq. (8), for
L-M type mechanism as a function of wavelength. Bottom row : The same
as top panels but for M-L type mechanism.

Table 1 Parameters required to fit the equations (8) and (9) to the data in terms of least

square method for 12 subjects.
fits could not be obtained.

A parameter 70,L.-m was set to zero because otherwise good

Sub. ao,L-M | BoL-m | roL-m | AiL-Mm ‘ k2, L-M ‘ 00,M-L I Bom-L | romM-L | Aim-L | R2M-L
MI 2.572 | —2.117 0.0 0.545 | —0.001 | —2.019 3.156 | —0.863 0.726 | —0.005
AH 2.346 | —1.851 0.0 0. 505 0.001 | —1.266 2.345 | —0.353 0.273 | —0.008
RT 2.688 | —2.645 0.0 0. 957 0.003 | —2.468 3.529 | —0.422 0.360 | —0.014
CH 3.194 | —2.931 0.0 0.737 | —0.001 | —1.501 2.548 | —0. 266 0.218 | —0.012
CI 0. 498 0. 040 0.0 0. 462 0.003 | —0.630 1.409 | —0.411 0.632 0. 008
TF 1.964 | —1.659 0.0 0.695 0.001 | —1.712 2.803 | —0.275 0.184 | —0.006
SU 1.665 | —1.041 0.0 0. 376 0.002 | —0.223 1.238 | —0.219 0.204 | —0.005
KU 1.484 | —0.910 0.0 0.426 0.003 | —0.426 1.340 | —0.161 0.247 | —0.003
SS 1.212 | —0.638 0.0 0.425 0.002 | —0.211 1.039 | —0.197 0.369 | —0.0003
MA 0.992 | —0.362 0.0 0.371 0.002 | —0.392 1.384 | —0.282 0.290 | —0.003
TT 0.503 0.115 0.0 0.382 0.003 | —0.028 0.736 | —0.398 0.690 0.005
YN 1.176 | —0.420 0.0 0.243 0.001 0.033 0.848 | —0.187 0. 306 0. 004
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BHEhs.

Fig. 6 1t (8), (9)ick 3 12 ZOHPBMETNT
KXTB7 4974 VT ORERERT. CORPS, ¢
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Fig. 7 Left: Standard spectral luminous efficiency function for brightness
for 2°field reported in CIE technical report? (filled circles), and theoretical

curves fitted to it using Egs.

(8) and (9).

Right : Contour madp of

brightness-to-luminance ratio in log unit (log(ZLeet/Liest) where Lret and Liest
represent luminances of reference and test lights used in the heterochro-

matic brightness matching).

Inmost curve has a value of 0, and it in-

creases in 0.05 log step as contour goes outside. Dotted line represents
a border between L-M dominant area and M-L dominant area.
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