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

As mentioned in ISO 14490-7, there are several characteristics which determine image quality, besides

the

limit of resolution. One unmentioned characteristic there is field curvature which can be noted

by the user as a field dependent defocus, which however could be refocused using the test specimen’s
focusing facility.

The intermediate image surface of a telescopic system (except Galilean systems) usually exhibits a
curvature instead of being a plane surface, depending on the optical characteristics of the objective
lens system. In addition, the surface can be split into two separate surfaces, the sagittal and tangential

image surfaces.

Thi
whi
the
sur

5 surface, in turn, is being imaged by the eyepiece onto a virtual image surface (lookedat iy the user)
ch also can be split into two separate surfaces. Due to the optical characteristics’of thee eyepiece,
slope of the curvature of these surfaces might be different from those of the/intermediate image
faces.
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Scope

5 document specifies the test method for the determination of the deviation“from a

ruments.

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

14132-1, Optics and photonics — Vocabulary for telescopic systems — Part 1: General
abetical indexes of terms in 1SO 14132

14490-1:2005, Optics and optical instruments=— Test methods for telescopic systems —
hods for basic characteristics

Terms and definitions

the purposes of this documerit, the terms and definitions defined in ISO 14132
bwing apply.

and IEC maintain terminological databases for use in standardization at the following ad

ISO Online browsifg platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

d curvature
frationof a lens resulting in a curved image field from a plane object field

flat image

face, i.e. the sagittal and tangential field curvature of telescopic systems and @bservational telescopic

pir content
pplies. For
[s) applies.
terms and

Part 1: Test

1 and the

dress:

Not

b 10 entry. The imago field could be cphprir‘q] or nnn-cphprir‘q]

[SOURCE: ISO 10934-1:2002, 2.4.4, modified - Note 1 to entry has been added.]

4

4.1

Requirements

General

Field curvature of a telescopic system is a field dependent defocus value, usually increasing towards
the edge of the field of view, which can degrade image resolution because the eye might not be able to
accommodate to the defocus. Field curvature can be split into a sagittal and a tangential image surface
which are measured with a radially or tangentially arranged test pattern, respectively.
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If there is a field curvature, the user, by refocusing the objective lens system, can see a clear picture
only for a part of the field (from centre to edge).

If the system has a great depth of field, the observer can clearly perceive the field as a curved surface.

4.2 Testarrangement
The field curvature of the virtual image surfaces under consideration is measured in dioptres.

A test target according to the test targets described in ISO 14490-7 is suitable (see also Figure 1). Just
the vertical and the horizontal test pattern of a group should be used as radial and tangential test

Y

N —

Figure 1 — Example of a group of the test target

It is not nefessary to use the smallest resolvable test pattern at each field point. Rather it is necesgary
to be able to determine the best defocus valué-at each field point, which gives the clearest view of{the
chosen test pattern behind the dioptric tester, so the test pattern should only be about half of the lfmit
of resolutign at the current field point.

Measurement of the field curvature shall be carried out with the test arrangement shown in Figure|2.

For systenis for which the field\cirvature is to be measured under a focus setting other than infinity,
the collimdtor distance to the.tést target screen shall be adjusted to form a virtual image of the scieen
at the specjfied distance ffom the test specimen.

The test affrangemenft\should be provided with a preferably green optical filter to avoid any chromjatic
effects of the image/ The maximum transmittance of the green filter shall be at a wavelength of
546 nm + 0 nny;

Itis also pgssible to use a filter with a different central wavelength, e.g. to determine the field curvafure
for other colors than green. The filter should also have a spectral bandwidth of £20 nm. If the system
operates in the IR-B or IR-C range according to ISO 20473 the user may specify a different spectral
bandwidth.
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light source 6  collimator lens

condenser 7  testspecimen

filter 8  image surface

diffusing plate 9  pivotable dioptric tester with-aperture sto

test target screen with test target groups

Figure 2 — Test arrangement for the measurement'of field curvature

also possible to use a small backlit test target box.at{various subsequent locations
lsurement.

collimator shall have a sufficiently large field of view without affecting the measured fielc

by more than 0,1 m1,

4.3

Bef
spe

Preparation and carrying out of measurements

bre starting the measurements, adjustthe eyepiece of the test specimen to 0 m1 by focus
rimen with the aid of the dioptrictester set to 0 m™ onto a test target located in the cqg

field of view. This adjustment shall not be changed during the whole measurement procedur

Plag
at
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Alte

e appropriate test patterns)subsequently at different locations of the test target screen,
least 5 equidistant field points across the whole field of view in object space, alternatiy
ts corresponding to 5 equidistant angles behind the eyepiece across the field of view in in

rnatively, use a test target box placed subsequently at the chosen locations.

rnatively, pldace a test target box on the axis of the collimator lens and rotate the tes

abo

At ¢achy field point, the maximum possible ray bundle shall enter the test specimen in d
megsured by choosing a sufficiently small distance between collimator and test specimen.

t the entrance pupil to get the test target box placed subsequently at the chosen locations.

=)

ead of using a large test target screen along with light souree, condenser, filter, and diff§ising plate,

during the

curvature

ng the test
ntre of the
e

preferably
rely at field
hage space.

[ specimen

rder to be

As a simulation of the user’s eye pupil, use an aperture stop of 5 mm diameter in front of the dioptric
tester. The dioptric tester shall be pivotable around the test specimen’s exit pupil to always centre the
observed virtual image of the test pattern in the dioptric tester.

From any field point, the ray bundle exiting the test specimen could be divergent, parallel or convergent
with different angles in radial and tangential directions with respect to the centre of the test specimen’s
field of view.

The dioptric tester shall initially be set to 0 m'1 and 0° rotation to give a sharp view of the complete test
pattern at the centre of the test specimen’s field of view.
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