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The luminance defined by the present CIE photometric system does not always correspond

to the brightness that we perceive from a colored light.

In the present article a new photo-

metric system for brightness is proposed, which bases on the concept that the brightness of a

colored stimulus is affected not only by its luminance but also its chromaticness.

The quantita-

tive transformation from cone responses of three types to the perception of brightness is intro-
duced and the estimated value for the brightness is obtained as a function of the luminance

and the chromaticity coordinates.

. @ L & I

HFEPYEDOHZ L2 RbT LEYHERLE L THEM
Ash Tz, ThiZEEOHZ S+ BEicED
LT, ECEREDEDOMH B ek L TR/
¥ LTW3. JifE, #35— CRT, LED, L —+—-%
DERELAT—F 1 APV 4 Y RTF ABLENSTFTH
HanzdL3icinn, COBEE -3 30OR—KDME
BEFTETH/ETERORMICH B, D &5 BB
5, ARBOIHZ IEIEL (AT 27200 H L WHEDE
VA7 ADHMPBEEN T 3. ARITRBEAED A
VAT LADRESEE BN, AREERICESOLFLOR
Ky R 7 L2 RET 2.

2. BEORMRYRFLOMES
REAVSH TV AEEZ (1) TERINL TS
L=KmeLm V(A)dA (1)

T L 3fERE, Ko 35K IEE (6831m/W),

The brightness estimated for various color sources are given.
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Fig. 1 Comparison of four luminous efficiency
functions: O, CIE V(1); +, CIE V(A
modified by Judd ; @, the mean luminous
efficiency function for brightness for
37 observers; solid line, the theoretical
luminous efficiency function for bright-
ness.

1.50 IR BN LR B N N B R

1.00

Pz 0.75

MBI B LI oL
7

N WS NN RS W FN

FINETE RIS

N
\,
N S i

I
0 0.25 0.50 0.75 1.00 1.25 1.50

P

Relative amount of 500 nm green, o1, and
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tain a constant brightness for various
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line of negative unit slope is the require-
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Fig. 3 Spectral sensitivity curves of the three
types of cone by Vos.
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Fig. 4 Spectral sensitivity curves of the lumi-
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Table 1 Comparison among the CIE luminance, the luminance by Judd, ahd the
brightness estimated by the proposed photometric system.
z! ! ’ L Ljuaa Ly
CIE A 0. 449 0.413 100 100 103
standard C 0.314 0.323 100 101 108
illuminants D65 0.316 0.335 100 101 108
CIE F2 0.375 0. 380 100 100 104
fluorescent F7 0.316 0. 336 100 101 108
lamps Fi1 0.384 0.384 100 100 104
Yellow 0. 457 0. 541 100 100 106
LED Orange 0. 600 0. 399 100 100 120
Red 0.720 0.280 100 100 175
He-Cd (442 nm) 0.168 0.019 100 165 396
Laser Ar (514.5nm) 0.039 0.815 100 100 139
He-Ne (633 nm) 0.711 0. 289 100 100 168
Blue 0.154 0.076 100 106 178
CRT Green 0.216 0.678 100 100 126
Red 0. 620 0.333 100 100 134
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Fig. 6 Chromaticity coordinates of samples of
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normalized to the same peak value.
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