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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 maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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Scope

5 part of [ISO 19056 specifies procedures for the measurement of image brightness and

pright field light microscopy. These measurements for image brightness anduniformity

nage planes or intermediate image planes only, when these planes areysuitable for d¢
tronic imaging devices.

part of ISO 19056 defines how image brightness and uniforntity are measured an
rmation is provided to the user.

uniformity
ire defined
btection by

1 how this

E The scope is intentionally limited to electronic imaging devices and (intermediate) image
al observation by means of eyepieces would require a diffefent’'measurement procedure and
lnambiguities in the description of measurement procedures. Nevertheless, this part of ISO 19

htermediate image plane (which is under the scope of this part of ISO 19056).

Measurands

General

obtaining the desired imagé_quality when using a light microscope, the brigh
formity of the image play «an-important role. This holds true for different applic
ous types of instruments:

ntionally, this part ofISO 19056 is limited to bright field microscopy and detection b
tronic imaging devices but within this limitation, this part of ISO 19056 does apply to t
eflected light micreScopy and conventional or laser illumination.

Brightness
imagesshall be bright enough to allow the detection of the details of the object under inv|

E This is especially true for microscopic contrastmg techniques llke phase contrast,

planes. The
nce result

e
6 will give
ul estimates for the image brightness with visual observation as in this case, an eyepiece is usegl to observe

tness and
htions and

7y means of
fansmitted

pestigation.

differential

inte
are

beyond the scope of this part of ISO 19056, the given concepts can be easily extended.
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As this part of ISO 19056 is based on measurement procedures, the image brightness shall be expressed
in the corresponding SI units. The photometric unit Illuminance (measured in Im/m?2) shall be used
whenever the illumination source covers the visible spectral range (380 nm to 780 nm) continuously,
which is usually the case for filament and halogen lamps as well as for phosphor-type white LEDs.
The radiometric unit irradiance (measured in W/m2) shall be used for all other illumination sources
(like discharge arc lamps, lasers, and single colour LEDs) and are more generally applicable, e.g. to the
ultraviolet and infrared spectral range.
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2.3 Uniformity

The microscope’s optical system shall achieve a certain degree of image uniformity in order to allow
the detection of the details of the object under investigation. A severe drop of the image brightness
towards the edge of the image field can result in brightness values that are not sufficient in the above
mentioned sense.

Furthermore, spatial variations of the image brightness over the image field cannot always be
distinguished from spatial variations of the properties of the object under investigation.

The uniformity of the brightness in the image field is expressed as

minimum brightness in image field

Uniformity (%) = 100 x - . — : 1)
maximum brightness in image field
NOTE iepending on the size of the image field, the objective magnification and the size of the sensor pikels,
it might be ecessary to apply an adequate averaging method in the computation of the unifortity.

3 Measurement procedure

3.1 General

In addition to defining the measurement geometry and procedurexit is necessary to describe esserjtial
settings offthe microscope in order to eliminate their influence toithe measurement of image brightness
and uniformity.

3.2 Diaphragm settings

In order tq obtain results that are as unambiguous-as possible, the settings of relevant diaphragms
shall be defined as follows.

Any field diaphragm in the beam path shall be-6pened to the size that fully includes the desired injage
field or image sensor. If this is not possible,'the smallest diaphragm defines the size of the field.

In addition| to the aperture diaphragm;ithat is inherent to the objective lens, the measurement requjres
an additional aperture diaphragmrthat is placed into the microscope’s illumination beam path, as|the
image brightness heavily depends on the aperture size.

This additional aperture diaphragm shall be opened to the size of the conjugated aperture size (N4) of
the objectipe lens used as’this size can be set quite exactly.

Setting thefilluminatiowaperture size to a smaller value (e.g. approximately 2/3 of the size of the objective’s
aperture ap required/for proper Kohler illumination) would result in high measurement uncertainties.
Allowing for illumination aperture sizes larger than the objective’s aperture would also lead to high
measurement but furthermore increase the measured image brightness by only adding stray light.

Especially when using objective lenses with high numerical aperture, it is not always possible to
increase the illumination aperture to the corresponding value. In such cases, the actual illumination
aperture shall be indicated (see Clause 4).

3.3 Brightness (illuminance and irradiance)

The light flux is measured at the centre of the given image field using an integrating sphere. The centre
of the image field shall be limited by means of a measurement aperture with a circular diameter of
(4,0 £ 0,05) mm placed in the plane of the image. The integrating sphere shall have an entrance aperture
of at least two times the diameter of the measurement aperture.

2 © IS0 2015 - All rights reserved
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If the mechanical design of the microscope does not allow the entrance aperture of the integrating
sphere to be placed in the plane of the image field, auxiliary optics may be used in order to project the
image plane into the entrance aperture of the integrating sphere.

3.4 Uniformity

The measurement for uniformity shall be performed by using an electronic image sensor that can
capture the whole image field. This electronic image sensor shall consist of at least 50 rows and
columns of individual elements (pixels). Furthermore, the image sensor shall be designed for an

entrance pupil at infinity.

If the mechanical design of the microscope does not allow the image sensor to be placed ifrthe plane of
the|image field, no auxiliary optics shall be used. In this case, a uniformity value cannot'bg measured
according to this part of ISO 19056.

Thif image sensor does not need to be calibrated in radiometric or photometricnits as itsfoutput can

be related to the brightness measurement described in 3.3. However, gamma)correction shall not be

applied to the signal from the image sensor in order to retain a linear relationship between|irradiance

and sensor signal (hencey = 1).

3.5 Spectral information

Whenever the illumination source covers the visible spectralrange (380 nm to 780 nm) cqntinuously

(as for halogen lamps or for phosphor-type white LEDs), additional spectral information can be omitted.

For|all other illumination sources (like discharge arc lJamps, lasers, and single colour LEDs)| the image

brightness and uniformity shall be referred to a spegific spectral range. Examples are given |n Clause 4.

4 (Information provided to the user

If information on image brightness and uniformity is provided to the user, this informatipn shall be

givén according to the definitions givén-in 3.3 and 3.4 and shall contain the following additignal data:

a) |information on the dimensions.and shape of the image field, e.g.

1) theimage field is rectangular with a width of 10 mm and a height of 8 mm,
2) the image field.is ¢ircular and has a diameter of 20 mm, and
3) the imageuniformity is 80 % (at FN 17);

b) |informatien<on the microscope configuration, especially additional optical elements (Jike filters,
objectivé lenses, condenser, etc.) that can be exchanged by the user but were part of the light train
wheneasuring the illumination brightness:

1) list configuration and additional part numbers;
2) list especially light source, objective lens and condenser if not part of the configuration given
in Clause 4 b);

c) information on the illuminating light source used and its relevant parameters (spectral properties,
voltage or current, etc.);

d) information on the size of the illumination aperture and in particular, if this cannot be increased up
to the NA value of the objective;

e) information on the spectral range that the measured image brightness and uniformity are

measured in, e. g.

1) 150 Im/m? in the visible spectral range,

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=e7e913bb1f35e4c21563d3f3b8eefa50

ISO 19056-1:2015(E)

2) 0,8 W/m2 in the range of 850 nm to 880 nm, and
3) 1,1 W/m2at (532 + 10) nm.
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