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Preface

This Standard was prepared by the Standards Australia Committee MS-065, Photography, to supersede
AS IS0 15739:2015.

The objective of this document is to specify methods for measuring and reporting the noise versus
signal level and dynamic range of digital still cameras. It applies to both monochrome and colour
electronic digital still cameras.

This document is identical with, and has been reproduced from, ISO 15739:2017, Photography —
Electronic still-picture imaging — Noise measurements.

As this document has been reproduced from an International document, a full point substitutcs fo= a
comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of ‘itein2(ional
normative references may be used interchangeably. Refer to the online catalogue for infor mation on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the appl cation of the
appendices or annexes to which they apply. A “normative” appendix or annex 1..an integral part of a
Standard, whereas an “informative” appendix or annex is only for informat’<n a.»d guidance.

© Standards Australia Limited 2022


https://www.stdhive.com/standards/as-iso-157392022-pdf/

ii AS1S0 15739:2022

Contents

P@EACE ...t eee et ii
FOT@WOIM .........oooooeeeeeeeeeeeeeeeeeeeeoeeeee oottt ettt eee st e e ee e iv
0010 00 X6 ) (ot o (0) o VOO OO \ 4
L S COPC ... 1

2
3 Terms and definitions
4

TESE CONMAILIONIS ...t et

g R €7 s <) - | 00O S S

4.2 Illumination . .
/0 R O 1 = = (o <) 11 5 o1 S S
4.2.2  Daylight IlUmMIN@tioN ... e
4.2.3  Tungsten iUMiNation ... et

4.2.4 Uniformity of illumination and reflection test chart illuniiinaion geometry...
4.2.5 Light source amplitude variations

4.3 Temperature and relative humidity............ccc.c.....

4.4 White balance ..., .

4.5 Infrared (IR) DIOCKING fIlEOT ..o e

4.6 Photosite integration tiMe ... ] i

4.7 Colour noise weighting :

T T 010 400 ) 1] 0 o RS

5 Noise measurement procedures...................... L2 1 8 2 S R RS SRR 5

5.1 GEINETAL .o T et s 5
5.1.1 Uniform field noise measuren ent/ Methods. ... 5
5.1.2 Test densities )
5.1.3 Adjustment of illumination, test density placement and camera lens focus.......... 5

5.2 Measurement of a DSC having e movable lens
5.3 Measurement of a DSC having .anual exposure control ..

5.4 Measurement of @ DSC U€ing @ teSt CRATT ...
6 Calculation and rePOTtiNG 07 FETULTS ... e 9
6.1 GEINETAL ..ot 200 s 9
6.2 Signal-to-NO0ISE 1w d 105 —— IAIZE AIA ..ottt e 9
6.3 DISC AYNAIMIT TeT U e 12
Annex A (norzative) Noise component analysSis. ... 14
Annex B (normative) Visual noise MeASUTEMENLES ... 18
Annex C Jnformative) Removing low frequency variations from the image data................... 27
Annex D (informative) Procedure for determining signal-to-noise ratio ..., 29
Annex \' (informative) Practical viewing conditions for various output media......................... 30

BELTHOBE e DMLY .. 31


https://www.stdhive.com/standards/as-iso-157392022-pdf/

AS IS0 15739:2022 iv

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 fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich ti.2
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 1. suuject 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 Intrcduction 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 conveniri.ze ¢“users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and e.:vressions related to conformity
assessment, as well as information about ISO's adherence to the-Wc ‘ld Trade Organization (WTO)
principles in the Technical Barriers to Trade (TBT) see the fc'low ing JJRL: www.iso.org/iso/foreword
.html.

This document was prepared by Technical Committee ISO' TC 4%, Photography.

This third edition cancels and replaces the second edition (ISO 15739:2013), of which it constitutes a
minor revision with the addition of IEC 61966-2-1:14 99 t2 Clause 2 and changes in Annex B.

© Standards Australia Limited 2022
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Introduction

Noise is an important attribute of electronic photographic systems. Camera noise measurements
described in this document are performed in the digital domain, using digital analysis techniques.
Since the noise performance of an image sensor may vary significantly with exposure time and
operating temperature, these operating conditions are specified. The visibility of noise to human
observers depends on the magnitude of the noise, the apparent tone of the area containing the noise
and the spatial frequency of the noise. The magnitude of the noise present in an output representatis::
depends on the noise present in the stored image data and the contrast amplification or gain appliea t4
the data in producing the output. The noise visibility is different for the luminance (or monochrcme)
channel and the colour (or colour difference) channels. Therefore, this document accounts for . :se
factors in measuring and reporting the camera noise measurements. Annex A specifies the inethod for
determining the components of the digital camera noise from a number of samples. The parceptibility
of noise in an image can vary depending on the viewing distance, spatial frequency, a us.ty, colour
and viewing conditions. Annex B describes a procedure for measuring the visua''no.-e level using a
human visual model as a method for weighting the spectral components of the nc'se. A method for
removing low frequency variations in the patch data resulting, for example, fro.n luminance shading is
given in Annex C. A recommended step-by-step procedure for determining the zit nal-to-noise ratio and
incremental gain is provided in Annex D. In Annex E, recommendations for p.actic 1l viewing conditions
for various output media are given.

© Standards Australia Limited 2022
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Australian Standard®

Photography — Electronic still-picture imaging — Noise measurements

1 Scope

This document specifies methods for measuring and reporting the noise versus signal level and dynamic
range of digital still cameras. It applies to both monochrome and colour electronic digital still cameras.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their conient
constitutes requirements of this document. For dated references, only the edition cited aynlies. For
undated references, the latest edition of the referenced document (including any amendmeu.*s) applies.

ISO 554, Standard atmospheres for conditioning and/or testing — Specifications

[SO 7589:2002, Photography — Illuminants for sensitometry — Specifications fcr daylight, incandescent
tungsten and printer

[SO 12232:2006, Photography — Digital still cameras — Determinatiot. of ¢:pcosure index, ISO speed
ratings, standard output sensitivity, and recommended exposure inde.:

[SO 14524:2009, Photography — Electronic still-picture cameras —- Methcds for measuring opto-electronic
conversion functions (OECFs)

ITU-R BT.709-5, Parameter values for the HDTV«Stcudaids for production and International
programme exchange

[EC 61966-2-1:1999, Multimedia systems and equipinent. —- Colour measurement and management - Part
2-1: Colour management — Default RGB colour space - -RGB

3 Terms and definitions

For the purposes of this documenrt, th = following terms and definitions apply.

[SO and IEC maintain terminologi-al 'atabases for use in standardization at the following addresses:
— IEC Electropedia: avail/bl~ at http://www.electropedia.org/

— ISO Online browsing nlattorm: available at http://www.iso.org/obp

31

camera opto-electron’c conversion function

camera OECT

relationship be.ween the input scene log luminances and the pixel values for an opto-electronic digital
capture systeia

No.2 1 cee ntry: The unit of measurement for this function are logig cd/m?2-
3.2
(lipping value

pixel value that remains constant for further increases in exposure (highlight clipping value) or for
further decreases in exposure (dark clipping value)

3.3

digital still camera

DSC

camera that produces a digital still image from the digitized output of a solid-state photo sensor and
records the digital still image using a digital memory, such as a removable memory card
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