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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 5,
Microscopes and endoscopes.

ISO 19056 consists of the following parts, under the general title Microscopes — Definition and
measurement of illumination properties:

— Part 1: Image brightness and uniformity in bright field microscopy
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Microscopes — Definition and measurement of
illumination properties —

Part 1:
Image brightness and uniformity in bright field microscopy

1 Scope

This part of ISO 19056 specifies procedures for the measurement of image brightness and uniformity
for bright field light microscopy. These measurements for image brightness and uniformity are defined
in image planes or intermediate image planes only, when these planes are suitable for detection by
electronic imaging devices.

This part of ISO 19056 defines how image brightness and uniformity are measured and how this
information is provided to the user.

NOTE The scope is intentionally limited to electronic imaging devices and (intermediate) image planes. The
visual observation by means of eyepieces would require a different measurement procedure and hence result
in unambiguities in the description of measurement procedures. Nevertheless, this part of ISO 19056 will give
useful estimates for the image brightness with visual observation as in this case, an eyepiece is used to observe
an intermediate image plane (which is under the scope of this part of ISO 19056).

2 Measurands

2.1 General

For obtaining the desired image quality when using a light microscope, the brightness and
uniformity of the image play an important role. This holds true for different applications and
various types of instruments.

Intentionally, this part of ISO 19056 is limited to bright field microscopy and detection by means of
electronic imaging devices but within this limitation, this part of ISO 19056 does apply to transmitted
or reflected light microscopy and conventional or laser illumination.

2.2 Brightness
The image shall be bright enough to allow the detection of the details of the object under investigation.

NOTE This is especially true for microscopic contrasting techniques like phase contrast, differential
interference contrast, dark field microscopy, or fluorescence microscopy. Although these contrasting techniques
are beyond the scope of this part of ISO 19056, the given concepts can be easily extended.

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.

© ISO 2015 - All rights reserved 1
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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 Depending on the size of the image field, the objective magnification and the size of the sensor pixels,
it might be necessary to apply an adequate averaging method in the computation of the uniformity.

3 Measurement procedure

3.1 General

In addition to defining the measurement geometry and procedure, it is necessary to describe essential
settings of the microscope in order to eliminate their influence to the measurement of image brightness
and uniformity.

3.2 Diaphragm settings

In order to 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 opened to the size that fully includes the desired image
field or image sensor. If this is not possible, the smallest diaphragm defines the size of the field.

In addition to the aperture diaphragm, that is inherent to the objective lens, the measurement requires
an additional aperture diaphragm that 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 (NA) of
the objective lens used as this size can be set quite exactly.

Setting the illumination aperture size to a smaller value (e.g. approximately 2/3 of the size of the objective’s
aperture as 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.
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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 in the plane of
the image field, no auxiliary optics shall be used. In this case, a uniformity value cannot be measured
according to this part of [SO 19056.

This image sensor does not need to be calibrated in radiometric or photometric units as its output 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 spectral range (380 nm to 780 nm) continuously
(as for halogen lamps or for phosphor-type white LEDs), additional spectral information can be omitted.

For all other illumination sources (like discharge arc lamps, lasers, and single colour LEDs), the image
brightness and uniformity shall be referred to a specific spectral range. Examples are given in Clause 4.

4 Information provided to the user

If information on image brightness and uniformity is provided to the user, this information shall be
given according to the definitions given in 3.3 and 3.4 and shall contain the following additional data:

a) information on the dimensions and shape of the image field, e.g.
1) the image field is rectangular with a width of 10 mm and a height of 8 mm,
2) theimage field is circular and has a diameter of 20 mm, and
3) the image uniformity is 80 % (at FN 17);

b) information on the microscope configuration, especially additional optical elements (like filters,
objective lenses, condenser, etc.) that can be exchanged by the user but were part of the light train
when measuring 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,
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2) 0,8 W/m2 in the range of 850 nm to 880 nm, and
3) 1,1 W/m2at (532 + 10) nm.

4 © IS0 2015 - All rights reserved



BS ISO 19056-1:2015
ISO 19056-1:2015(E)

Bibliography

[1] SO 10934-1), Optics and optical instruments — Vocabulary for microscopy — Part 1: Light microscopy
[2] SO 12853, Microscopes — Information provided to the user
[3] SO 800043 (all parts), Quantities and units

© IS0 2015 - All rights reserved 5


http://dx.doi.org/10.3403/02724404U
http://dx.doi.org/10.3403/01337186U
http://dx.doi.org/10.3403/BSENISO80000

BS ISO 19056-1:2015
ISO 19056-1:2015(E)

ICS 37.020

Price based on 5 pages

© ISO 2015 - All rights reserved



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	Foreword
	1	Scope
	2	Measurands
	2.1	General
	2.2	Brightness
	2.3	Uniformity
	3	Measurement procedure
	3.1	General
	3.2	Diaphragm settings
	3.3	Brightness (illuminance and irradiance)
	3.4	Uniformity
	3.5	Spectral information
	4	Information provided to the user
	Bibliography

