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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).  

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 172, Optics and photonics, Subcommittee SC 4, 
Telescopic systems.
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Optics and optical instruments — Test methods for 
telescopic systems —

Part 5: 
Test methods for transmittance

AMENDMENT 1
 

Update references to ISO/CIE 10526 and ISO/CIE 10527. This applies to Clause 2, the Bibliography, and 
all instances ISO/CIE 10526 and ISO/CIE 10527 are referenced.

ISO/CIE 10526 has been cancelled and replaced by ISO 11664-2:

ISO 11664-2:2007, Colorimetry — Part 2: CIE standard illuminants

ISO/CIE 10527 has been cancelled and replaced by ISO 11664-1:

ISO 11664-1:2007, Colorimetry — Part 1: CIE standard colorimetric observers

In addition, add to the Bibliography:

ISO 11664-3:2012, Colorimetry — Part 3: CIE tristimulus values

ISO 11664-4:2008, Colorimetry — Part 4: CIE 1976 L*a*b* Colour space

ISO 11664-5:2009, Colorimetry — Part 5: CIE 1976 L*u*v* Colour space and u’, v’ uniform chromaticity 
scale diagram

 

Page 3, Subclause 5.5

Add the following paragraphs:

Generally, the smallest possible aperture stop should be used which is compatible with the signal-
to-noise requirements of the detector.

Special care should be taken when measuring telescopic systems with variable magnification 
where at some magnification settings the entrance pupil can be considerably smaller than the free 
objective lens diameter. In this case, it is recommended to take the entrance pupil as the “maximum 
available aperture”.

 

Page 3, Subclause 5.6

Add the following paragraph:

The test specimen should be oriented in a way such that no obstructions occur in the measurement 
beam (e.g. by reticle structures).
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Page 11, Annex B

Add the following new Clause B.3: CIELAB values

B.3 CIELAB values

This clause is a description of an alternative method for the determination of a colour hue (tint) of the 
visible image.

To get a reasonable idea of the colour hue of the test specimen’s image, it is also possible to use the 
CIELAB colour space to determine the values L*, a*, and b*. The value L* is not necessary for this method.

CIELAB is a colour space with perceptually uniformly spaced colour distribution.

The normalized standardized spectral values Xn, Yn, and Zn for the white point of D 65 and the 10° 
observer are taken from Table B.3.

Table B.3 — Normalized standardized spectral values X10W = Xn; Y10W = Yn; Z10W = Zn

Standard 
illuminant

x10 y10 z10 X10W Y10W Z10W

D 65 0,313 8 0,331 0 0,355 2 94,81 100,00 107,34

From the spectral transmittance the values X, Y, and Z, according to ISO 11664-1, are calculated. With 
these and the standardized spectral values, the following values X*, Y*, and Z* are calculated.

X X Xn* /= 3  for X/Xn > (6/29)3

X X Xn* ( / ) / /= ( )+841 108 4 29  for X/Xn ≤ (6/29)3

Y Y Yn* /= 3  for Y/Yn > (6/29)3

Y Y Yn* ( / ) / /= ( )+841 108 4 29  for Y/Yn ≤ (6/29)3

Z Z Zn* /= 3  for Z/Zn > (6/29)3

Z Z Zn* ( / ) / /= ( )+841 108 4 29  for Z/Zn ≤ (6/29)3

With X*, Y*, and Z*, the following values a* and b* are calculated.

Coordinate a* a X Y* * *= −( )500  

Coordinate b* b Y Z* * *= −( )200  

Finally the chromaticity (tint value) C*ab is calculated according to the following equation: (distance 
from the white point)

C a bab* * *= +2 2
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To determine the tint the signs of a*, b*, and the amount |b*/a*| are used. The names of the colours are 
taken from the Table B.4.

Table B.4 — Colour naming conventions – tint name

a*
− + |b*/a*|

b*

+
yellow (Y) >2,5

yellow green (YG) orange (O) 0,4 to 2,5
green (G) red (R) <0,4

−
green (G) red (R) <0,4

blue green (BG) purple (P) 0,4 to 2,5
blue (B) >2,5
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