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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.
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Introduction

The exposure index (EI), ISO speed ratings, standard output sensitivity (SOS) and recommended
exposure index (REI) are useful metrics related to the capture of digital images. Standardization assists
users and manufacturers in determining the capabilities of Digital Still Cameras (DSCs), in setting DSCs
appropriately for the capture conditions, in obtaining well-exposed images, and in communicating

expo

sures and the related DSC characteristics in image files.

The exposures produced by a DSC are determined by the exposure time, the lens aperture, the lens
transmittance, the lens illumination falloff, the flare light present at the sensor, and the level and
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5 to deal with this degree of complexity when determining and specifying image'éx
de a means for simply communicating exposure information, this document spe¢ifies
k (EI) that corresponds to the focal plane exposure of a typical mid-tone. It is,intende
ptting the camera exposure and as a record of the camera exposure in imagefiles.

h an image from a DSC is obtained using an insufficient exposure, proper tone reprd
rally be maintained by increasing the electronic or digital gain, but the image wil
ceptable amount of noise. As the exposure is increased, the gain cafy be decreased, an
mage noise can normally be reduced to an acceptable level. If theiexposure is increased
esulting signal in bright areas of the image may exceed the/maximum signal level caj
e sensor or camera signal processing. This can cause the {mage highlights to be clipp
rmly bright area, or to bloom into surrounding areas of the image. Therefore, it is i
 the EI that will on-average produce the best image quality for specific DSC settings, a
s over which the DSC can be expected to produce acceptable image quality. The IS
d latitude ratings are intended to provide such information.

document was designed to harmonizewith earlier standards developed for
bgraphy. For example, the equations were\chosen so that using a particular EI on a
t in approximately the same camera ‘exposure settings, and resulting focal plane ej
d be obtained using the same EI on“a-photographic film camera. For example, the vz
onstant in Formula (1) of this do€ument is consistent with ISO 2721, so as to harmon
br 1SO standard for photographic film cameras. ISO 2721 uses the term nominal e}
mes that the nominal exposure is an arithmetic mean exposure value, which usually
b mid-tone in photograph$ of average scenes.

bver, there are differénces between electronic and film-based imaging systems that pr
Falency. DSCs can iirclude variable gain and can provide digital processing after the im
captured, enahling desired tone reproduction to be achieved over a range of camerj
therefore possible for DSCs to have a range of ISO speed ratings. This range is define|
d latitude. Te-prevent confusion, a single value is designated as the ISO speed, with tH
Ide upper.and lower limits indicating the speed range.

1 also'be useful to compare or record the sensitivity of a DSC, for cases where the DS
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[ has a fixed

tivity. The standard output sensitivity (SOS) is designed to meet this need. Likewi

ke, it can be

useful to know the EI recommended by the DSC manufacturer for a specific condition. This information
is provided by the recommended exposure index (REI).
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Photography — Digital still cameras — Determination
of exposure index, ISO speed ratings, standard output
sensitivity, and recommended exposure index

1 Scope

This

document specifies the method for assigning and reporting ISO speed ratings, ISOSp

ratinlgs, standard output sensitivity values, and recommended exposure index values, for

cameg

ras. It is applicable to both monochrome and colour digital still cameras.

2 Normative references

The following documents are referred to in the text in such a way that-some or all of t
constitutes requirements of this document. For dated references, enly the edition cited
unddted references, the latest edition of the referenced document (ificluding any amendme
ISO 7589:2002, Photography — Illuminants for sensitometry —=\Specifications for daylight,
tungfgten and printer

ISO 14524, Photography — Electronic still-picture cameras — Methods for measuring op
conversion functions (OECFs)

ITU-R BT.709, Parameter values for the HDTV -standards for production and international
excha@nge

3
For t
ISO 4
— 1
— 1
3.1
digit
DSC
devi

Terms and definitions

he purposes of this document, the following terms and definitions apply.

nd IEC maintain terminolegical databases for use in standardization at the following 2

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia;-available at http://www.electropedia.org/

al still camera

re_Which incorporates an image sensor and which produces digital image data rej

still

eed latitude
digital still

heir content
applies. For
hts) applies.
ncandescent

to-electronic

programme

ddresses:

resenting a

picture

Note 1 to entry: A digital still camera is typically a portable, hand-held device. The device can provide additional
functions, for example video image capture or wireless telephony. The digital image data is usually recorded on a
removable memory, such as a solid-state memory card or using internal memory.

3.2

DSC image signal
image data stored or output by a digital still camera

© ISO
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exposure index

El

numerical value that is inversely proportional to the exposure provided to an image sensor to obtain

an image

Note 1 to entry: Images obtained from a DSC using a range of exposure index values will normally provide a
range of image quality levels.

3.4

exposure saturation

minimum fi

DSC

image signa
Note 1 to ent

3.5
exposure s
series of im{

3.6
image sens
electronic d

EXAMPLE

3.7

ISO speed
numerical v|
DSCimage §

Note 1 to ent
for normal sd
capturing im

3.8

ISO speed 1
set of two ny
specified DY

Note 1 to enf

acal nlana avnacn
peo—protire—<

ra that nraducac tha maavimiimg yalid (ot climnad o hlaanmad
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]
*xpost +

1

'y: The exposure saturation is expressed in lux-seconds (1x:s).

Pries
iges of the same subject taken using different exposure index values

pr
bvice that converts incident electromagnetic radiation into.ad electronic signal

A charge coupled device (CCD) array or a CMOS image array:

hlue calculated from the exposure provided at thé focal plane of a DSC to produce speq
ignal characteristics

I'y: The ISO speed is usually the highest exposure index value that still provides peak image qi
enes. However, a DSC does not necessariljzuse the [SO speed value as the exposure index value
hges.

htitude
imerical values calculated\from the exposure provided at the focal plane of a DSC to prg
C image signal charaeteristics

ry: The ISO speegd- latitude is expected to correlate with the range of exposure index value

provide acceptable image quality for normal scenes.

39

photographic sensitivity

general ter
DSC which

used>for numerical values calculated based on the exposure at the focal plane
roduces a specified DSC image signal level, such as the standard output sensitivi

ified

hality
when

duce

t that

of a
Ly or

recommended-exposure index

Note 1 to entry: In practise, the photographic sensitivity is often called the "sensitivity" or the "camera
sensitivity". It is sometimes called the “ISO sensitivity”, for historical reasons that date from ISO standards for
photographic film cameras.

3.10

photosite integration time
total time period during which the photosites of an image sensor are able to integrate the light from the
scene to form an image
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3.11

recommended exposure index

REI

specific exposure index value recommended by a DSC provider as a reference for adjusting photographic
accessories

Note 1 to entry: REI provides a practical exposure index value for setting the reference exposure index of light
meters, studio lighting, etc., but images taken using this exposure index value do not necessarily provide the best
image quality.

3.12

sign a1 prnt‘pccing
operptions performed by electronic circuits or algorithms that convert or modify thérgutput of an
image sensor

3.13
sensjitivity setting
numerical value of the photographic sensitivity used by a DSC when capturinglimages

Note|l to entry: In some cases the sensitivity setting is set by the user. In other-Cases it is set autpmatically by
the D[SC.

Note |2 to entry: In DSCs employing an automatic exposure control system, the difference between the EI value
used [to capture an image and the sensitivity setting is called the “exposure bias”. The value of the ¢xposure bias
is typgically indicated using EV (exposure value) units.

Note 3 to entry: For historical reasons, the sensitivity setting of.a DSC is often labelled the "ISO".

3.14
standard output sensitivity
SOS
specific exposure index value for a DSC that provides a still image with a specified DSC image signal
valug¢ under specified test conditions

Note |l to entry: SOS provides a practical exposure index value based on the signal level of images cpptured with
a DS(, but images taken using this exposure index value do not necessarily provide the best image quality.

4 [Exposure index

4.1 | General

An ekposure indeX (EI) is a numerical value that is inversely proportional to the exposure provided
to an image sensor to obtain an image. Images obtained from a DSC using a range of E] values will
normally previde a range of image quality levels. The photographic sensitivity of a DSC isfa particular
El vqluecalculated from the exposure provided at the focal plane of the DSC that produces a specified
camgra-image signal level.

The EI value Ig; for a specific image captured by a DSC shall be equal to the EI reference exposure of
10 Ix-s divided by the focal plane exposure used to capture the image, as specified in Formula (1):

Iy =K/H,, (W
where

K isaconstantequal to 10 Ix-s and

Hp, is the average focal plane exposure, expressed in Ix-s.

© IS0 2019 - All rights reserved 3
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NOTE1 Foran average scene, the average focal plane exposure is a mid-tone exposure, which is approximately
equal to the exposure which would be obtained from an 18 % reflectance test card positioned in the scene and
illuminated by the main light source.

In the case where the image recorded by the camera is the result of processing that combines multiple
captured images, the EI value corresponds to the sum of the exposures for the images that have been
combined. In this case, the EI value should be reported along with a notation indicating that multiple
images have been combined.

El values should be reported using exposure index metadata in the image file header. In the case where
multiple captured images have been combined, the number of captured images that were combined and
the EI valuesfor the individual r‘qp‘rnrpd images should also he rppnr‘rpr‘] using metadata

4.2 Focalplane measurement

For DSCs whhere it is possible to measure the focal plane exposure directly, such as-a’DSC wijith a
removableV\{lens, the value of Hy, should be measured using spatially uniform andspectrally neutral
illuminatior]. The measurement should be made within a circle lying in the centre.of the focal plane
with a diampter of 75/100 times the shorter dimension of the image field.

4.3 Estimating focal plane exposure from scene luminance

For DSCs where it is not practical to measure the focal plane exposure, the value of Hy, requirgd in
Formula (1)|should be estimated using Formula (2). The measurement should be made using a test|card
for a flat-field image (i.e. a spatially uniform field-of-view of spectrally neutral reflectance) at a disfance
of at least ohe meter, using only the portion of the field of view of the image sensor that is subtejnded
by an angle|of less than 10°. If the lens focus can be manually adjusted, it should be set to the infinity
position. The derivation of Formula (2) is given in Annex B:

6pL,t
H. = 02 (2)
100A

where

A is the f-number of the lens;

Lq istheluminance, expressedin candelas per square metre, measured using a full frame unifdrmly
illyminated diffuse reflecting test card (i.e. a spatially uniform field-of-view of spectrally neutral
refllectance );

t  isthe photositéintegration time, expressed in seconds.

5 Test conditions

5.1 General

The following measurement conditions should be used as nominal conditions when determining the ISO
speed ratings, SOS, and REI values of a DSC. If it is not possible or not appropriate to use these nominal
operating conditions, the actual operating conditions shall be listed along with the reported values.

5.2 Illumination

The reported values shall indicate whether illumination approximating the ISO 7589 daylight or studio
tungsten illuminant was used. ISO 7589 describes the procedures for determining if the illumination
used in a specific speed rating determination test is an acceptable match to the daylight and studio
tungsten illuminants. Also, the spectral power distribution of the illumination used should be
reasonably similar to that of the ISO 7589 daylight or studio tungsten reference illuminant.

4 © IS0 2019 - All rights reserved
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5.2.1 Daylight reference illuminant

For daylight measurements without the camera lens, the ISO sensitometric daylight illuminant given
in ISO 7589:2002, Table 1, shall be used. This illuminant is defined as the product of the spectral
power distribution of CIE colorimetric standard illuminant D55 and the spectral transmittance of the
International Standard camera lens. For measurements with the camera lens in place, the spectral
radiance characteristics of the light used for the measurement should be equivalent to the daylight ISO
standard source provided in the second column of ISO 7589:2002, Table 1. In order to apply the ISO SDI
(spectral distribution index) criterion, the spectral radiance of the light shall be measured and then
multiplied by the relative spectral transmittance of the ISO standard lens, which is also described in
[SO 7589, prior to multiplying by the weighted spectral sensitivities.

5.2.2 Tungsten reference illuminant

For tungsten measurements without the camera lens, the ISO sensitometric studiojtungstep illuminant
given in ISO 7589:2002, Table 2, shall be used. This illuminant is defined as the product of{the average
specfral power distribution of experimentally measured sources having‘d,colour tenjperature of
apprpximately 3 050 K and the spectral transmittance of the Internatiopal Standard camera lens. For
meagurements with the camera lens in place, the spectral radiance charaeteristics of the light used for
the measurement should be equivalent to the tungsten ISO standard-Source provided ir] the second
column of ISO 7589:2002, Table 2. In order to apply the ISO SDI (spectral distribution indgx) criterion,
the gpectral radiance of the light shall be measured and theif multiplied by the relatjve spectral
trangmittance of the ISO standard lens, which is also describéd'ih ISO 7589, prior to multiplying by the
weighted spectral sensitivities.

5.3 | Temperature and relative humidity

The ambient temperature during the acquisitiomwpf the test data shall be (23 + 2) °C and|the relative
humldity should be (50 + 20) %.

5.4 | White balance

For { colour camera, the camera white balance should be adjusted, if possible, to provide groper white
balance (equal RGB signal levels).for the illumination light source, as specified in ISO 14524,

5.5 | Infrared (IR) bloeking filter
If required, an infrared(IR) blocking filter shall be used as specified in ISO 14524.

5.6 | Photosite integration time

The photositerintegration time should not be longer than 1/30 s.

5.7 | Compression

If the DSC includes any form of lossy compression, the compression shall be disabled, if possible, during
the determination of o(Dy) or o(Dy) in Clause 6. If it is not possible to disable the camera compression,
the noise-based values cannot be properly determined, and shall not be reported.

5.8 Other DSC user settings

All other camera controls (e.g. sharpness, contrast) shall be set to the factory default settings. Additional,
optional, measurements can also be made using camera control settings that are not the factory default
settings. However, the reporting of such optional measurements shall be done in a manner that does not
cause confusion with the primary measurements made using the factory default settings.

© IS0 2019 - All rights reserved 5


https://standardsiso.com/api/?name=2d14726e9b539f140f279daea3c2d5d6

IS0 12232:2019(E)

6 Determination of ISO speed and ISO speed latitude

6.1 General

With appropriate electrical or digital gain, a DSC can provide an appropriate DSC image signal level
for a range of sensor exposure levels. The maximum exposure level is just below the exposure level
where typical picture highlights will be clipped as a result of saturating the image sensor's signal
capacity or reaching the camera signal processing's maximum signal level. The minimum exposure
level relates to the amount of noise that can be tolerated in the image. These situations lead to two
different types of speed value calculations: those based on saturation exposure, and those based
on mid-tone-noise characteristics. If the DSC prnvidnc an nr]pr}n:ﬂ'p dynnmir‘ range, the ISQ spe dis
determined|using a noise-based calculation and the saturation-based calculation is used to detéymine
the camera'$ overexposure latitude. A second noise-based calculation is used to determine the.canlera's
underexpospre latitude.

For some types of DSCs, such as those employing lossy compression methods, it _i§)not possibjle to
correctly dftermine the mid-tone noise characteristics. In such cases, the ISO speed-of the camgra is
determinedusing the saturation-based calculation, and the ISO speed latitude values are not repgrted.
In other casgs, the noise-based values may be lower than the saturation-basedalues, in which case the
saturation Hased value is reported.

ISO speed and ISO speed latitude values may be reported for either seene-referred or output-ref¢rred
images. ISO speed and ISO speed latitude values shall not be reported for raw images, however, beqause
with raw images processing that affects the values has not been petformed.

6.2 Satunation-based calculations

In photographic applications where the scene illumination‘level can be controlled, for example in studio
photography, the photographer normally prefers to-ise an exposure index which provides the|best
possible image quality. In this situation, setting the exposure index based on the value deternjined
using a satyration exposure based calculation is-appropriate. This allows the user to set the camera
exposure sof that typical image highlights arejust below the maximum possible (saturation) DSC ijnage
signal value

6.2.1 Focjl plane measurement

The saturatijon based value, IspF,‘0fan electronic still picture camera is defined as:
I =K /Hsat (3)

where

Ks  igaconstant equal to 78 1x-s;

Hsar istheexposure saturation level, eXpressed T Tux-Seconds (1X5)-

NOTE1 The value of K in Formula (3) is larger than the value of K in Formula (1) because H, in Formula (1) is
a mid-tone exposure while Hgyt is a highlight exposure.

NOTE 2  The value of Ks in Formula (3) provides 1/2 “stop" of headroom (41 % additional headroom) for
specular highlights above the DSC image signal level that would be obtained from a theoretical 100 % reflectance
object in the scene, such that a theoretical 141 % reflectance object in the scene would produce a focal plane
exposure of Hgat.

The exposure saturation level shall be the lowest exposure level, such that less than 50 % of the pixels
in a uniformly exposed region of interest (ROI) increase in digital value, when the exposure level is
increased by an incremental step.

6 © IS0 2019 - All rights reserved
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The incremental step shall increase the exposure level by no more than 26 % (0,333 step) and should
increase the exposure level by no more than 10 % (0,137 step).

The

NOTE

ROI shall be 64 x 64 pixels, as defined in [SO 14524.

controlled by adjusting the shutter speed, while the f-number of the lens remains the same.

6.2.2 Scene luminance measurement

When the exposure levels are controlled by the DSC, it is preferable that the exposure level is mainly

If the focal plane exposure of the DSC cannot be measured directly, it shall be estimated from the scene

lumi

6.3

In m|
expo
maxi
expo
expo
Hs/ng
level
valug

uppeg

6.3.1

The

expo|
field
NOT

equation:

Kis 4
linea|rized, satisfy Formula (7):

AR EeReaSHFeReREaSHRS nwvv\“]f\ (’)\
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Noise-based calculations

sure) possible, in order to maximize the depth of field, minimize the expostre time, g
mum acceptable latitude for exposure of image highlights. However, using an exce
sure index can result in an unacceptably noisy image. Noise-based ‘calculations use 4

ois based on an objective correlation to subjective judgementsofthe acceptability of v
5 in exposure series images and provides the “first excellefit” image. A lower mid-to
2, Hg/n10, provides the “first acceptable” image, and is used to determine the ISO sp
r limit.

Focal plane method

two noise-based values of a DSC, Is/n40 and™ls/n10, shall be determined from the
sure required to produce specific image incremental signal-to-noise (S/N) ratio valu

E 1):

opnao = K/Hs/na0

—

S/N10 K/Hs/n10

e Hs/ngp is the expgsure that provides DSC image signals which, when linearized

b=40c(D)

constant equal to 10 Ix-s, and Hg/n10 is the exposure that provides DSC image signals

q

any photographic applications, it is desirable to use the highest exposuré*index (i.qg.

the lowest
nd offer the
ssively high
he mid-tone

sure that provides an appropriately low noise image for a typical DS€. The mid-tone exposure value

Arious noise
e exposure
ced latitude

focal plane
es for a flat-

image, measured using linearized output signals from the DSC, using the following equations (see

(4)
(5)

satisfy the

(6)

which, when

D=100(D)

where

D is the linearized luminance signal level;

H is the input exposure, in lux-seconds, needed to produce the linearized luminance s

a(D)

(7)

ignal level D;

is the standard deviation of the linearized monochrome output level values at the linearized

signal level D (for monochrome cameras) or standard deviation of the linearized, weighted
colour DSC output values (for colour cameras, as provided in 6.3.3), taken from a 64 by 64

pixel area (see NOTE 2).
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The DSC image signals shall be linearized in accordance with ISO 14524 and the linearized values shall
be filtered using the filter provided in Annex D prior to determining (D).

The value of H in Formulae (4) and (5) may be determined using the procedure described in Annex A.

NOTE 1

The value of K that appears in the numerator of Formulae (4) and (5) places the exposures associated

with the respective signal-to-noise ratios at a mid-tone exposure, which is approximately equal to the exposure
that would be obtained from an 18 % reflectance value in a 160:1 contrast-ratio scene.

NOTE2 If

NOTE 3
determined y
signal-to-noi
using a high
imperceptibl
corresponds
per centimet
significantly
low noise pri
the S/N value

6.3.2 Scel

If the focal f
luminance

6.3.3

The noise of
referred R(|
sRGB and sY

For colour

DSC image 1
ITU R BT.70
accordance
shall be deq
signals. The

Colour cameras

there is not a significant effect on the resulting S/N, a smaller or larger area is allowable.

The S/N values of 40 for the “first excellent” image and 10 for the “first acceptable” image were

SINg SUDJECTIVE EXperiments performed during the development of this document. T Nese ICcr e
eratios were judged to provide “excellent” and “acceptable” quality prints of typical pictorialin
uality printer at approximately 70 sensor pixels/cm on the print (just small enough to(be vij
) using normal tone reproduction. Note that 70 pixels/cm at a standard viewing distarnce of 3
to 30 pixels per degree of visual subtense. For prints made using significantly higher/sensor
Fe values, lower S/N values can still yield acceptably low noise prints, while for prints made
Jlower sensor pixels per centimetre values, higher S/N values can be requiredito iprovide acceq
hts. In these cases, the S/N value for “excellent” quality prints is approximately equal to (70/P)
s listed, where P is the actual number of sensor pixels per centimetre on the print.

he luminance method

lane exposure of the DSC cannot be measured directly, itshall be computed from the s

sing Formula (2).

B colour signals based on the ITU-R BT.709 RGB primaries and white point, such a
CC signals defined in IEC 61966-2-1, which are used as DSC image signals in many DSC

ameras using a single exposure\process, (D) shall be determined using the linea
ignals. If the DSC provides CRT-display output-referred RGB colour signals based o
O primaries and white pointjthese signals shall be converted to linearized RGB sign:
with ISO 14524. If the DS€encodes these RGB signals as Y, Cr, Cb image signals, the si
oded to provide RGB image signals using the inverse of the matrix used to encod
decoded RGB image §ignals shall then be converted to linearized RGB signals in accord

ental
hages
ually
5cm
bixels
using
tably
times

cene

the luminance and colour difference signals’shall be determined from CRT display output-

5 the
S,

rized
h the
s in
bnals
b the
ance

with I1SO 14$24.
If the DSC [image signals\dre not CRT display output-referred RGB colour signals based on the
ITU R BT.7(Q9 primariestand white point, they shall be converted to the required signals, using an
appropriate|colour space conversion and rendering process if necessary, prior to performing the noise
analysis.
The linearizZe@duminance signal shall be formed from the linearized RGB signals using Formula (8):

Y =(2126/10000R)+(7152/10000G)+(722/10000 B) (8)
The value of the camera noise, (D) shall be computed using Formula (9):

2 2 2 1/2
G(D)z{G(Y) +[279/1 0005 (R-Y) }{88/1 0005 (B-Y) }} )

6.3.4 Quantization effects

If the DSC has quantization steps which are similar in magnitude to, or larger than, the measured
standard deviation, quantization effects may result in the measured standard deviation being
incorrect. This type of error may be corrected to some extent by repeated measurements on different
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image files, but if the actual standard deviation is small, even repeated measurements may result in the
value determined being too low. To compensate for this effect, the value of o(D) used in Formulae (6)

and (7) shall be not less than 1/2.

NOTE

The value of 1/2 is greater than the standard deviation of noise from uniform quantization, which

equals the square-root of 1/12. The value of 1/2 has been chosen because if the measured standard deviation
is below this value, the measured values are significantly influenced by quantization effects and are no longer

meaningful.

6.4 Method of reporting

The
and
be the value from the third column of Table 1 from the same row as the Is/y40 value (in
column of Table 1) determined in 6.2. The ISO speed latitude shall be denoted~1SO Spe
yyy 1 zzz D” (or alternatively “ISO Speed Latitude yyy - zzz:”) for daylight illumination ang
Latitjude yyy - zzz T” for tungsten illumination. The reported number “yyy” shall be the va
third column of Table 1 from the same row as the Is5¢ value (in the first column of Table 1)
in 6.1. The reported number “zzz” shall be the value from the third column.of Table 1 from t}
as the Is/n10 value determined in 6.2.

If Is/Nao is lower than Isat, or if Is/y4¢ cannot be determined becatise the noise level of the
not alllow for a S/N = 40 value, the ISO speed of the camera shall'bg denoted “ISO yyy D” (or ¢
“ISO[yyy”) for daylight illumination and “ISO yyy T” for tungsten illumination, where “yyy”
rating from Table 1 corresponding to the saturation based value determined in 6.2. T
number “yyy” shall be the value from the third columm>of Table 1 from the same row as t|
(in the first column of Table 1) determined in 6.2. Thé.ISO speed latitude shall be denoted ;
in thg preceding paragraph, unless the Is/y10 valueis lower than the Isa¢ value, or the noisg
camgra does not allow for a §/N = 10 value, in which case an [SO speed latitude shall not be

The [SO speed reported in image file headers:shall conform to the reporting requirements ouf

Table 1 — ISO speed and ISO speed latitude reported values

illumination
r “xxx” shall
the second
ed Latitude
| “ISO Speed
lue from the
determined
e same row

ramera does
Iternatively
is the speed
he reported
he I55t value
hs described
» level of the
reported.

lined above.

Isat (from-632) I's/n (from 6.3) Reported
8 <Isap< 10 10 <Ig/y <12 10
10<Tgar < 12 12 <Isny<16 12
12 <53t <16 16 < Ig/ny <20 16
16 < I3t < 20 20 <Ig/N<25 20
20 <53t < 25 25<Is/n<32 25
25 < Igqr < 32 32<Ign<40 32
32 <Igat <40 40 <Is/ny <50 40
40 < | <50 50-<tgn-<-64 50
50 < Is5c < 64 64 <Is/n <80 64
64 < Is5t < 80 80 < Is/y <100 80

80 < It < 100 100 < Is/y <125 100

100 <lsat < 125 125 <Is/n < 160 125

125 < Igat < 160 160 < Is/y < 200 160

160 < I53t < 200 200 < Is/n < 250 200

200 < I3t < 250 250 < Isg/ny < 320 250

250 < Igt < 320 320 < Is/ny <400 320

320 < I54: <400 400 < Is/y <500 400

400 < Igqt < 500 500 < Is/n < 640 500
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10

Table 1 (continued)

Isat (from 6.2) I's/n (from 6.3) Rev‘:;;teed
500 < Is3 < 640 640 < Is/y <800 640
640 < Ioz < 800 800 < 5/ < 1 000 800
800 < loar < 1 000 1000 < Is/y <1250 1000
1000 <Igz < 1 250 1250 < Ig/y < 1600 1250
1250 < Isar < 1 600 1600 < Is/y < 2 000 1600
1600 < Jsr <2 000 2,000 < Is/y < 2 500 2,000
2000 < st < 2 500 2500 < I5/y < 3 200 2500
2500 < Isag < 3 200 3200 < I5/y < 4 000 3200
3200 < Isar < 4 000 4000 < Is/y <5 000 4000
4000 < Igac < 5 000 5000 <[5/ < 6 400 5000
5 000 < Isa < 6 400 6400 < I5/y < 8 000 6 400
6 400 < ot < 8 000 8000 < Is/y < 10 000 8000
8000 < Izt < 10 000 10 000 < s/ < 12 500 10 000
10 000 <lsa < 12 500 12500 < Is/y < 16 000 12500
12 500 < Igg < 16 000 16 000 < Is/y < 20 000 16 000
16 000 < Izt < 20 000 20 000 < Is/y < 25000 20 000
20 000 < Isa < 25 000 25000 < I/ < 32:000 25000
25 000 < Isa < 32 000 32 000 < Isp <40 000 32 000
32 000 < Ioag < 40 000 40 000 <4/ < 50 000 40 000
40 000 < Igzt < 50 000 50 000< I/ < 64 000 50 000
50 000 < Isaq < 64 000 640000 < 5/ < 80 000 64 000
64 000 < Ioyt < 80 000 80 000 <[5,y < 100 000 80 000
80 000 < Isac < 100 000 100 000 < Isyy < 125 000 100 000
100 000 <lsag < 125 000 125 000 < Is/y < 160 000 125 000
125 000 < Iost < 160 000 160 000 < Is/y < 200 000 160 000
160 000 < Izt < 200°000 200 000 < Is;y < 250 000 200 000
200 000 < o3 €250 000 250 000 <[5y < 320 000 250 000
250 000 < [Ge2 320 000 320 000 < 5/ < 400 000 320 000
320 000 = s: < 400 000 400 000 < [s/y < 500 000 400 000
400-000 < Izt < 500 000 500 000 < Is; < 640 000 500 000
500-000 < Isat < 640 000 640 000 < Is/y <800 000 640 000
640 000 < Iyt < 800 000 800 000 < Is/y <1 000 000 800 000
200000 < ,.wt< 1000000 1000000 < ,S,'N< 1250000 1000000
1000 000 <lszt< 1250000 | 1250000 <Is/y<1600000 | 1250000
1250 000 < s < 1600000 | 1600000 <1Is/y<2000000 | 1600000
1600 000 < /g3t < 2 000 000 | 2000000 </s/y<2500000 | 2000000
2000000 < 55 < 2500000 | 2500000 </s/y<3200000 | 2500000
2500 000 < Isar < 3 200 000 | 3 200 000 < s/y < 4 000 000 | 3200 000
3200000 < Iga <4 000 000 | 4000000 <Is/y<5000000 | 4000000
4000000 <52t < 5000000 | 5000000 <7sy<6400000 | 5000000
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Table 1 (continued)
Reported
Isat (from 6.2) I's/n (from 6.3) e
5000000 < Is3t <6400 000 6400000 <Is/y<8000000 6400000
6400000 <53t <8000000 8000 000 < Is/y <10 000 000 8000000
8000000 <53t <10 000 000 10000 000 < Is/y <12 500 000 10 000 000

Rounding of EI values is not specified.

7

The
imag

Since
for a
be r{
rend
even
"vari
DSC
SOS Y

Regalrdless of the sensitivity mode of the DSC, the SOS value applicable when the image is cg

be rg
ther]

7.1
The |
]

whel|

N

whel

Determination o1 standard output sensitivity (5U5)

standard output sensitivity” (SOS) is the exposure index value (Isps) for a DSC ghat pr
e with a specified DSC image signal value under specified test conditions.

the SOS value varies along with the DSC ISO sensitivity setting, the S@S/should be
fixed sensitivity setting. When the DSC uses an automatic variable sensitivity mode,
bported as “variable”, or the range of the SOS values may be repotted. Furthermory
ering processing applied in some DSCs can be scene-dependent “and can result in a Y
when the DSC is set on a fixed sensitivity. When this is thecase, the SOS may be
able" or the range of the SOS values may be reported. Changing the colour encoding o

alue will depend on the subsequent processing of the files.

ported as the SOS value accompanying the recorded image, which can be attached as
ecorded image file.

Method for calculating SOS

bOS (Isos) shall be computed using the following Formula:

sos =K/Hsos
e

K is a constantiequal to 10 Ix-s and

isos  is theexposure required to produce the specified standard level DSC image sig

bvides a still

determined
he SOS may
e, the image
rariable SOS
reported as
utput by the

Can also change the SOS. It is generally not appropriate tosreport SOS values for raw files, since the

iptured may
metadata in

(10)

hal equal to

(11)

e-Omax is the maximum output value of the digital system. For 8-bit systems, the re

shall

bhe118

1|erence level

NOTE

The code value of 118 in an 8-bit system corresponds to 18 % of the maximum final output for sRGB.

The test conditions shall be as specified in Clause 5. Recommendations for determining Isos values are
provided in Annex C. If a camera OECF chart is used to determine SOS values, the illumination level
should be 2 000 Ix at the chart surface for reflection test charts, and 637 cd/m2 for the most transparent
portions of transparency charts.

If the DSC includes a user controlled sensitivity setting, it shall be set to one or more specific levels,
which shall be reported along with the measurement results.

© ISO
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7.2 Method of reporting

The value calculated using Formula (10) shall be rounded off using Table 2 and reported as the “Standard
Output Sensitivity (Isps). A “D” or descriptive term such as “Daylight” can be used to designate daylight
illumination, butis not required. A “T” or descriptive term such as “Tungsten” shall be used to designate

tungsten illumination. An example of acceptable reporting is as follows:

ISO sss (SOS/Daylight)

where "sss"

is the reported value from the second column in Table 2.

It is possibl
the structuj
measureme

8 Specif

8.1 Gene

The DSC re
provider as
accessories,

When the D

b that the Isps value changes as a function of the f-number of the lens, for example-d
‘e of a microlens overlay on the image sensor. In such cases, the fnumber used fo
nt shall be reported along with the Isgs value.

jcation of recommended exposure index (REI)

ral

rommended exposure index (Irgp) is a numerical value that iS)recommended by the
a reference. The Irg; can be used to provide appropridte settings for photogr
such as exposure meters and strobe lights.

exposure fulnction, then the Irgj value is useful. However, whén the DSC includes only a sophisti

automatic e
absolute lun

xposure function, which adjusts the exposure®level based on the subject pattern o
hinance range in the scene, the Irg; value in net'useful and should not be reported.

le to
r the

DSC
iphic

bC includes a manual exposure mode or includes an exposure mode using a simple automnatic

rated
r the

8.2 Methpd for calculating recommended exposure index
The DSC recommended exposure index shall be.ecomputed using the following Formula (12):
Iggr =KfHyy (12)
where
K is4dconstant equal to 10 Ix-s;
Hp, is the arithmeticamiean focal plane exposure, expressed in lux-seconds, recommended by the
DSC provider.
If the reconpmended exposure index varies as a function of camera mode settings or environmgntal

conditions,

settings and

The Irgg sho

uld be reported for both daylight and tungsten illumination.

8.3 Method of reporting

these ' factors shall be reported. Unless otherwise indicated, the default camera
the environmental settings provided in Clause 5 shall be used. |

ode

The value calculated using Formula (12) shall be rounded off using Table 2 and reported as the
“recommended exposure index” (Irg1).- A “D” or descriptive term such as “Daylight” can be used to
designate daylight illumination, but is not required. A “T” or descriptive term such as “Tungsten” shall
be used to designate tungsten illumination. An example of acceptable reporting is as follows:

ISO rrr (REI/Daylight)

where "rrr" is the reported value from the second column in Table 2.
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x is the measured value of
Isos and IR

Reported value

8,909 <x < 11,22 10
11,22 <x< 14,14 12
14,14 <x < 17,82 16
17,82 <x< 22,45 20
22,45 <x < 28,28 25
2828 < x < 35,64 32
35,64 < x < 44,90 40 ,\O_)
44,90 <x < 56,57 50 (LQ
56,57 <x < 71,27 64 g R
71,27 <x < 89,09 80 NS
89,09 <x<112,2 100 NV
112,2 <x< 1414 125 ~\J
1414 <x<178,2 160, N
178,2 <x < 224,5 200’
224,5 <x < 282,8 250
282,8 < x < 356,4 O 320
356,4 < x < 449,0 7 400
449,0 <x < 565,7 R 500
565,7 <x<712,7 AQ\ 640
712,7<x<8909 .\ 800
890,9 <x<11220 1000
1122 <x<1414 1250
1414 <x£1782 1600
1782%x'<2 245 2000
2 745'<x <2828 2500
2828 <x <3564 3200
\o,\-’s 564 < x < 4 490 4000
<\<'o 4490 <x <5657 5000
ol 5657 <x<7127 6 400
Q?‘ 7127 <x<8909 8000
D 909 < x < 11 220 10 000
é&v 11220 < x < 14 140 12 500 or 12 800
14140 < x <17 820 16000
17 820 < x < 22 450 20 000
22 450 <x <28 280 25 000 or 25 600
28 280 < x < 35 640 32 000
35 640 < x < 44 900 40 000
44900 <x <56 570 50 000 or 51 200
56 570 <x< 71270 64 000
71270 < x <89 090 80 000

89090<x<112200

100 000 or 102 400

112 200 <x< 141 400

125000 or 128 000

141 400 <x <178 200

160 000

© IS0 2019 - All rights reserved
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Table 2 (continued)

x is the measured value of
Isos and IR

Reported value

178 200 <x <224 500 200 000 or 204 800
224 500 <x< 282800 250 000 or 256 000
282800 <x<356400 320000
356 400 <x <449 000 400 000 or 409 600
449 000 <x< 565700 500000 or 512 000
565700 <x<712 700 640000

712700 <x<890900

800000 or 819 200

890900 <x<1122000

1000000 o0r 1024000

1122 000<x<1414 000

1250000 or 1280000

1414 000<x<1782000

1600000

1782000 <x<2245000

2000000 0r2 048000

2245000 <x<2828000

25000000r 2560000

2828000<x<3564000 3200000
3564000<x<4490000 4000000 or 4 096 000
4490 000 <x<5657000 5000000 or,5:20 000
5657000<x<7127 000 6 400,000

7127 000 <x<8909 000 8 000 00Q-or 8192 000
8909000 <x<11220000 10 000000 or 10 240 000

14

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=2d14726e9b539f140f279daea3c2d5d6

and gstimating th

IS0 12232:2019(E)

Annex A
(informative)

speed

e value that produces an incremental S/N value eual to 40 for Is/N40 andI()

ferred procedure for making this determination for colour DSCs is as follows.

Dbtain DSC output RGB values either directly, or by converting the camera’s Y; Cb Cr sig
gignals using the inverse of the RGB to Y, Cb, Cr encoding equations.

Petermine the system OECF in accordance with ISO 14524. Focal plane OECF values af
dlthough alternative focal plane values may be used for cameras.with fixed lenses,
DECF values may be used for cameras with fixed lenses and nofiyoverrideable automa
¢ontrol. Convert the RGB DSC image signals into linearized RGB signals.

o add an offset in calculating the R-Y, and B-Y differencge channels to prevent the diffe
from wrapping around zero. Wrapped values will produce incorrectly low standard devi

measurement, using Formula (9).

[alculate the signal-to-noise values as afunction of the exposure H. Determine the valj
Eroduce signal-to-noise values of 10-and 40. Use Formulae (4) and (5) to determine th
ased speeds. Use Table 1 to determiine the reported value.

Figure A.1 shows an example of alogarithmic plot of the weighted colour signal-to-noise 1
versiis exposure (H), in lux-seconds. The CSNR =40 intercept is (68/1 000) Ix-s, correspond
speefl reported value of 125 The CSNR = 10 intercept is (8/1 000) Ix-s, corresponding to 3
latityde upper limit reponted value of 1 250.

Recommended procedure for determining the noise-based ISO

unction of H,
for Is/n10.

rnals to RGB

e preferred,
and camera
[ic exposure

[alculate linearized Y, R-Y, and B-Y image data using Formutla (8) to calculate Y. It is usuallly necessary

rence values
htion values.

Determine the standard deviation of the pixelyvalues in each 64 by 64 area selected for the OECF

hes of H that
e ISO noise-

ratio (CSNR)
ngtoan ISO
n ISO speed

© IS0 2019 - All rights reserved
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140 [—
120 |~
100 [—

80 —

0
0,001 0,01 0,1 1 X

X  exposur¢ H, Ix-s
Y signal-tornoise ratio, CSNR
a At CSNR[= 40, H = (68/1 000) Ix-s, corresponding to an ISO speed reported value of 125.
b At CSNR|= 10, H = (8/1 000) Ixs, corresponding to an [SO@peed latitude upper limit reported value of 1 250.

NOTE Inlaccordance with ISO 31-0, the decimal signiis a comma.

Figure A.1 — Example plot of incfemental signal-to-noise ratio versus exposure
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