PUBLICATIONS SPONSORED BY THE
COLOUR MEASUREMENT COMMITEE

XV — CIELAB: Extension to Deep Colours

The Society’s Colour Measurement
Committee recommended the use of
CIELAB instead of ANLAB 40 in the
interest of promoting uniformity of
practice [1]. This equation could not be
used for those deep colours where any
one of the tristimulus ratios X/ X,,Y/Y,s
and Z/Zy was 0.01 or lower because the
simplified cube-root equation employed
results in significant distortions of colour
space at such low values. When these
values are encountered in practice, which
is very infrequently, the Committee
recommended the use of ANLAB 44, a
reliable but inelegant sclution.

Recently, however, an equally reliable
but elegant solution has been proposed
by Pauli [2], and this version has been
adopted by the CIE.

The IS0 textile committee
(ISO/TC38/SC1), at its meeting in
Ottawa in June this year, voted unani-
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mously in favour of developing this
version of CIELAB as an 180 Standard; it
will thus be promoted as a national
standard in each of the member countries
voting in favour. This committee also
recommended that whenever a choice is
possible (which is always the case when a
spectrophotometer is  used for the
measurements) llluminant D65 should be
used.

The Colour Measurement Committee
recommends that this version should be
used in place of that given in 1976 [1]. It
is as follows:

L=116[AY/Y,)]
a=S00{iX/X,) — AY/Yy)]
b =200[AY/Y,) - AZIZ,)]

If any one of the ratios X/X,,, Y/Y, or
Z|Z, for standard or for sample is greater
than 0.008856, the function of that

particular ratio shall be calculated using

fXIX,) = (X/X)'? —16/116
YY) =(Y[Y,)'? —16/116
RZ|Zy)=(Z|Z,)'" — 16/116

thus  giving equations which are
mathematically equivalent to the original
CIELAB equations. If any one of these
ratios for standard or for sample is equal
1o or less than 0.008856, the function of
that particular ratio shall be calculated
using

fX/Xp) = 7.787(X/X},)
AY[Yy)=T7787(Y[Yy)
RZ|Zy)=7187(Z|Zp)

X, Y and Z are the tristimulus values of
the specimen,and X,,,Y, and Z,, those of
the illuminant. (Note: in the original CIE
version these were designated Xy, Yy and



Zy,but have since been altered to X,,, ¥,
and Z,). Y, is always 100.00; X, and Z,,
will depend on the illuminant/observer
combination and the wavelength intcrval.
These values can be obtained by calcu-
lating the tristimulus values of a specimen
whose reflectance is 100.00% at all
wavelengths.

Suitable values for various illuminant/-
observer combinations are as follows:

[HMuminant D65/10° X, = 948 Y, = 1000 Z, = 1074

Iuminant D65/2° X, = 95.0 Y, = 100.0 Z, = 1088

Hluminant C/10° X, = 973 Y, = 100.0 Z, = ll6.1

Iluminant C/2° X, = 98.1 Y, = 1000 Z, = 118.2
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