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Foreword

ISO 12232:1998(E)
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Introduction

The 1SO speged rating is an important attribute of photographic systems.
Standardizatlon assists users and manufacturers in obtaining proper
exposures and in determining the low light capability of electronic still
cameras. The camera exposure is determined by the exposure time, the
lens aperturg, the lens transmittance, the level and colour temperature of
the scene illumination, and the scene reflectance. When an image from an
electronic still-picture camera is obtained using an insufficient exposure,
proper tone [reproduction can generally be maintained by increasing the
electronic ggin, but the image will contain an unacceptable amount of
noise. As the exposure is increased, the gain can be decreased, and
therefore the|image noise can normally be reduced to an acceptable level.
If the exposure is increased excessively, the resulting signal in bright areas
of the image|may exceed the maximum signal level capacity of the image
sensor or camera signal processing. This can cause the image highlights
to be clipped to form a uniformly bright area, or to bloom into surrounding
areas of the|image. Therefore, it is important to guide the uset‘in setting
exposures pfoperly. An ISO speed rating is intended to serve as such a
guide. The methods for assigning an ISO speed rating”to electronic
cameras shpuld harmonize with current photographic™ standards and
practice. In grder to be easily understood by photographers, the ISO speed
rating for an electronic camera should directly relate to the 1SO speed
rating for phatographic film cameras. For example; if an electronic camera
has an ISO [speed rating of ISO 100, then the“same exposure time and
aperture sholld be appropriate for an 1ISO.100 rated film/process system.

The I1SO gpeed ratings for electronic cameras described in this
International |Standard are intended to harmonize with 1ISO speed ratings
for films. However, there are.differences between electronic and film
imaging systems that preclude)exact equivalency in use. Cameras with
variable gair}, and digital processing after the data has been captured,
allow desired tone repreduction to be achieved over a range of camera
exposures. I{ is therefore' possible for electronic cameras to have a range
of speed ratjngs.) “This range is defined as the 1SO speed latitude. To
prevent conflision, ‘@ single value is designated as the 1ISO speed, with the
upper and loyverlimits of the ISO speed latitude indicating the speed range.

1) While it is also possible to use many films at a variety of camera exposures,
the behaviour of film is fundamentally different from that of electronic sensors. For
example, significant underexposure typically results in uncorrectable tone
reproduction errors in film-based photographic systems.
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The camera measurements described in this International Standard are
performed in the digital domain, using digital analysis techniques. For
electronic cameras that include only analog outputs, the analog signal
should be digitized, so that the digital measurement can be performed. The
digitizing equipment should be characterized, so that the effects of the
digitization can be removed from the measurement results. When this is
not possible, the type of digitizing equipment used should be reported
along with the measurement results.

Since the noise performance of an image sensor may vary significantly
Wlth exposure tlme and operatrng temperature these operatrng conditions

—The—vistbility-of otsetohuman—obse deppends on the
magnltude of the noise, the apparent tone of the area containing the noise,
and the spatial frequency of the noise. The magnitude ofthe moise present
in an output representation depends on the noise_présent |n the stored
image data and the contrast amplification or gain-applied t¢ the data in
producing the output. The noise visibility is different for the luminance (or
monochrome) channel and the colour (or ‘colour difference) channels.
Therefore, this International Standard accounts for thesg factors in
measuring the noise-based speed and speed latitude values.
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Photography — Electronic still-picture cameras — Determination

of ISO

1 Scops

Speed

This Interpational Standard specifies a method for assigning exposure index values, 1ISO/speed ratifgs, and 1SO

speed lati
electronic
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Still-picture cameras.
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3 Defin

of applying the most recent editions of the standards.indicated below. Members of IEC and
f currently valid International Standards.

D76, Standard atmospheres for conditioning and/or testing — Specifications.

1982, Photography — Cameras — Automatic controls of exposure.

1984, Photography — Illuminants-/for sensitometry — Specifications for daylight and
:—2), Photography — (Electronic still-picture cameras — Methods for measuring o,
0 functions (OECFs).

709:1993, Basic parameter values for the HDTV standard for the studio and for internationa

tions

For the pu

e and colour

Sions of this
re subject to
estigate the
ISO maintain

fncandescent

bto-electronic

| programme

Fposes of this International Standard, the following definitions apply.

3.1 electronic still-picture camera:

Camera incorporating an image sensor that outputs an analog or digital

signal representing a still picture, and/or records an analog or digital signal representing a still picture on a
removable media, such as a memory card or magnetic disk.

3.2 exposure index:

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

obtain an image. Images obtained from a camera using a range of exposure index values will normally provide a
range of image quality levels.

2) To be published.
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3.3 exposure series: Series of images of the same subject taken using different exposure index values.

3.4 image sensor: Electronic device that converts incident electromagnetic radiation into an electronic signal; for
example, a charge-coupled device (CCD) array.

3.5 ISO speed: Numerical value calculated from the exposure provided at the focal plane of an electronic camera
to produce specified camera output signal characteristics using the methods described in this International
Standard. The ISO speed should correlate with the highest exposure index value that provides peak image quality
for normal scenes.

3.6 ISO speed latitude: Set of two numerical values calculated from the exposure provided at the focal plane of
an electronic camera to produce specified camera output signal characteristics using the methods described in this
International [Standard—The SO Speed fatitude shoufd—corretate witit the Tange of exposure maex values that
provide acceptable image quality for normal scenes.

3.7 photosite integration time:  Total time period during which the photosites of an image-~sensor gre able to
integrate theflight from the scene to form an image.

3.8 signal pfocessing: Operations performed by electronic circuits or algorithms that convert or modify|the output
of an image $ensor.

4 Exposufe index values

An exposureg index (El) is a numerical value that is inversely proportional to the exposure provided tg an image
sensor to oftain an image. Images obtained from a camera, using ayrange of El values, will normally] provide a
range of imape quality levels. The 1ISO speed of an electronic still-picture camera is equal to a particulaj exposure
index value ¢alculated from the exposure provided at the focal,plane of an electronic camera to producg specified
camera output signal characteristics using the methods described in this International Standard. The|equations
used in this |nternational Standard have been chosen to -cteate a link between electronic and conventjonal silver
halide based|photographic systems. Using a particular IS©:speed value as the exposure index on an eleftronic still
camera shoyld result in the same camera exposurexsettings, and resulting focal plane exposures, aq would be
obtained using the same exposure index on a film camera or other photographic exposure meter.

4.1 Focal plane measurement

For electronig still (or other) camera exposure meters, where the arithmetic mean focal plane exposure is|measured
within a circlg lying in the centre of the-image with a diameter of 75/100 times the shorter dimension of|the image
field, the exppsure index values should be computed using equation (1), as described in ISO 2721.

1P
El—ﬁ— (D)

a

where H, is the arithnietic mean focal plane exposure, in lux seconds 3)4).

3) Note that the value of 10 as the constant in equation (1) is consistent with ISO 2721 and I1SO 5763. These International
Standards assume that the exposure is an arithmetic mean value, as is normally provided by a camera light meter. If the
geometric mean exposure was used in place of the arithmetic mean exposure, a lower value for this constant would be
appropriate. Note that the arithmetic mean exposure is obtained when the linear exposure values are averaged, while a
geometric mean exposure is obtained by taking the antilog of the average of the logarithmic exposure values. An
approximation to the geometric mean is also obtained by taking the antilog of the average measured film densities in
conventional photographic systems, provided that the film Hurter and Diriffield (H and D) curve has a straight line characteristic
over the film exposure range. Note also that the brightness response of the human visual system to the luminances of objects
in a scene is approximately logarithmic.

4) Note that the arithmetic mean focal plane exposure for statistically average scenes is equal to approximately 18 % of the
focal plane exposure which would be obtained from a perfectly diffuse 100 % reflectance object in a statistically average scene.
Therefore, the arithmetic mean focal plane exposure equals 2/10 times the focal plane exposure which would be obtained from
a 90 % reflectance test card in a statistically average scene.
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4.2 Scene luminance measurement

For electronic still (or other) camera exposure meters where the arithmetic mean scene luminance is measured, the
expected value of the arithmetic mean focal plane exposure required in equation (1) can be computed using
equation (2). The derivation of equation (2) is given in annex B.

651t
, =5kt .(2)
100A
where
A s the effective Fnumber of the lens;
L, is[hearithmetic mean luminance, in candelas per square metre,
t is[the photosite integration time, in seconds.
NOTE — Note that the laboratory measurement of L, can be simplified by using a full-frame unifofmly illumjnated diffuse-

reflecting tgst card, so that the arithmetic mean luminance can be measured by simply measuring-the luminancg at the centre
of the imagp.

The effectlve Fnumber of the lens for the focused image shall be calculated using the equation:
Effective Fnumber = (1 + 1/R) fnumber .. (3

where R ig the ratio of the height of the camera field of view at the focaldistance to the height of the|image at the
focal plang. If the camera is focused at infinity, the effective Fnumber is.equal to the Fnumber of the lens.

Therefore| for electronic still (or other) camera exposure meters<where the arithmetic mean scene [luminance is
measured| exposure index values should be computed using. eguation (4), derived by substituting equation (2) into
equation (IL).

165472

10L,t - (4)

5 Test conditions

The following measurement conditions should be used as nominal conditions when determining the ISO speed
rating of gn electronic still-pictire’camera. If it is not possible or appropriate to achieve these nomipal operating
conditions| the actual operating conditions shall be listed along with the ISO speed-rating value.

5.1 lllunpination

The I1SO dpeed rating shall indicate whether the daylight or tungsten illuminant was used. ISO 7589 glescribes the
procedureg dfor ‘determining if the illumination used in a specific speed-rating determination test is gn acceptable
match to t i i e i

5.1.1 Daylight illumination

For daylight ISO speed measurements without the camera lens, the ISO sensitometric daylight illuminant given in
table 1 of ISO 7589:1984 shall be used. This illuminant is defined as the product of the spectral power distribution of
CIE standard colorimetric illuminant Dgs 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 table 1 of
ISO 7589:1984. 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 1ISO standard lens, which is also
described in ISO 7589, prior to multiplying by the weighted spectral sensitivities.
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5.1.2 Tungsten illumination

For tungsten 1ISO speed measurements without the camera lens, the ISO sensitometric tungsten illuminant given in
table 2 of 1SO 7589:1984 shall be used. This illuminant is defined as the product of the average spectral power
distribution of experimentally measured sources having a colour temperature of approximately 3050 K 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 tungsten
ISO standard source provided in the second column of table 2 of ISO 7589:1984. In order to apply the 1ISO/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 ISO 7589, prior to multiplying by
the weighted spectral sensitivities.

5.2 Tempdrature and relative humidity

The ambient|temperature during the acquisition of the test data shall be 23 °C + 2 °C, as specified‘in ISQ 554, and
the relative humidity should be 50 % =+ 20 %.

5.3 White palance

For a colour|camera, the camera white balance should be adjusted, if possibles to provide proper white balance
(equal RGB signal levels) for the illumination light source, as specified in ISO 14524,

5.4 Infrared (IR) blocking filter

If required, ah infrared (IR) blocking filter shall be used, as specifieddn 1ISO 14524.

5.5 Photogite integration time

The photosit¢ integration time should not be longer than'1/30 s.

6 Determ|nation of ISO speed

With appropijiate electrical gain, an’ electronic camera can provide an appropriate output signal level for fa range of
sensor exposgure levels. Themaximum exposure level is the exposure level where typical picture highlights will be
clipped as a fesult of satufating the image sensor signal capacity or reaching the maximum signal level for camera
signal procegsing. The.minimum exposure level depends on the amount of noise that can be tolerated in fhe image.
These situatjons lead\to two different types of speed values, saturation-signal-based values, and ng@ise-based
values. The|ISO, speed is preferably determined using a noise-based method. The saturation-basefl value is
preferably uged’to 'indicate the camera's overexposure speed latitude. A second noise-based value is|preferably
used to indigate’ the camera’s underexposure speed latitude. For some types of electronic still-picturgd cameras,

such as those employing lossy compression methods that cannot be bypassed or those with excessively high noise
levels, it is not possible to correctly determine the noise-based 1SO speed. In such cases, the ISO speed of the
camera is determined using the saturation-based measurement, and the 1SO speed latitude values are not reported.

6.1 Saturation-based speed

In photographic applications where the scene illumination level can be controlled, for example in studio
photography, the photographer normally prefers to use a camera exposure index which provides the best possible
image quality. In this situation, a saturation-signal-based rating is appropriate. This rating allows the user to set the
camera exposure so that image highlights are just below the maximum possible (saturation) camera signal value.
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6.1.1 Focal plane measurement

The saturation-based speed, S,,;, of an electronic still-picture camera is defined as®):

Sat =

78
Hsat

. (5)

where Hgy is the minimum focal plane exposure, in lux seconds, that produces the maximum valid (not clipped or
bloomed) camera output signal.

6.1.2 Scene luminance measurement

If the foca

Sat =
where
A

Lsat

6.2 Nois

In many p
order to m

for exposdre of image highlights. An exposure index-that provides an appropriately low noise ima

electronic
subjective
based spsg
acceptable

6.2.1 Fod

The two n
focal plané
equation®)

Snoise

where Hg

-plane exposure cannot be measured, S, shall be computed using equation (6).
12042
Lsatt
is the effective Fnumber of the lens;
is the minimum luminance, in candelas per square metre, of a-uniform diffuse reflecting m
is the exposure time, in seconds.
e-based speed

hotographic applications, it is desirable to use the\highest exposure index (lowest exposure
aximize the depth of field, minimize the exposure time, and offer the maximum acceptable s

camera applications is called a “noise-based speed”. The value is based on an objective
judgements of the acceptability of various noise levels in exposure series images. Two di
eds are determined, one that provides the “first excellent” image and a second that provi
" image. The recommended procedure for determining these noise-based speeds is given in

al plane method
bise-based speeds of an)electronic still-picture camera, S,gise10 and Syoiseso: Shall be determ
b exposure required to)produce specific image incremental signal-to-noise ratio values using

10
Hs Nk

K:

| iS\the exposure which provides a camera signal-to-noise ratio satisfying the following criter

. (6)

edium;

possible, in
peed latitude
je for typical
correlation to
ferent noise-
des the “first
annex A.

ned from the
the following

(7

5) Note that equation (5) provides 1/2 “stop” of headroom (41 % additional headroom) for specular highlights above the signal
level that would be obtained from a theoretical 100 % reflectance object in a statistically average scene, so that a theoretical
141 % reflectance object in a statistically average scene would produce a focal plane exposure of Hg,. Therefore, an 18 %
reflectance test card in a statistically average scene would produce a focal plane exposure of 128/1 000 H,. Thus, the
multiplicative constant 78 in equation (5) is equal to 10 times 1 000/128, where the value 10 is the constant from equation (1).

6) The constants used in the numerator place the specified signal-to-noise ratio at a middle gray image tone, or approximately
an 18 % reflectance value for a standard 160:1 contrast ratio scene.
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S/ Nx = Hea(H)
o(Dn)
where
SINx s 40 for Sgiseqn, COrresponding to the “first excellent” image;
SINx s 10 for §,pise10, COrresponding to the “first acceptable” image;
H is the input photometric exposure, in lux seconds;

g(H) is the incremental gain (the rate of change in the output level divided by the rate of change i

©1SO

-(8)

n the input

exposure) of the monochrome output channel (for monochrome cameras) or the luminance channel

(for colour cameras);

o(Dy) |[is the standard deviation of the monochrome output level values (for monochrome. Ca

weighted colour output level values (for colour cameras), taken from a 64 by 64 pixel area”).

The SN values of 40 for the "first excellent" image and 10 for the “first acceptable" image were’determ
subjective eXperiments performed during the development of this International Standard. These increme
to-noise ratigs were judged to provide "excellent" and "acceptable" quality prints of typical pictorial imag
high quality [printer at approximately 70 sensor pixels per cm on the print (just Small enough to K
imperceptiblg) using normal tone reproduction. Note that 70 pixels per cm at a staidard viewing distancs
corresponds [to 30 pixels per degree of visual subtense. For prints made using significantly higher sensor
cm values, Iqwer SN values may still yield acceptably low noise prints, while fer prints made using signfic
sensor pixel$ per cm values, higher SN values may be required to provideyacceptably low noise print
cases, the value for "excellent" quality prints is approximately equal t6/(70/P) times the SN values lis
P is the actugl number of sensor pixels per cm on the print.

If an electronjic still-picture camera is too noisy to meet the SN =40 criterion, the noise-based values s
reported, and the saturation-based value shall be reported as thé.ISO speed of the camera.

6.2.2 Scend luminance method

If the focal plane exposure of the electronic still-picture camera cannot be measured, the 1SO noise-bas
shall be detgdrmined from the scene luminance required to produce specific image incremental signal-to-
values using|the following equation:

154 A2

Snoise = m

where
A is the effective‘-number of the taking lens;

t is the photdsite integration time;

and Lgpny  |is the luminance that provides a camera signal-to-noise ratio satisfying the following criterion:

s/ Nx= £ 9

meras) or

ned using
tal signal-
PsS using a
e visually
e of 25 cm
pixels per
Antly lower
5. In these
fed, where

nall not be

pd speeds
noise ratio

-(9)

... (10)

o(DL)

where
S/INx is 40 for S,pisesaq, COrresponding to the “first excellent” image;
S/Nx is 10 for S,gise10, COrresponding to the “first acceptable” image;

L is the luminance, in candelas per square meter;

7) If there is no significant effect on the resulting SN value, a smaller or larger area is permitted.
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a(L) is the incremental gain (the rate of change in the mean output level divided by the rate of change in
the input luminance) of the monochrome output channel (for monochrome cameras) or the luminance
channel (for colour cameras);
o(D.) is the standard deviation of the monochrome output level values (for monochrome cameras) or

weighted colour output level values (for colour cameras), taken from a 64 by 64 pixel area.

If an electronic still-picture camera is too noisy to meet the SN = 40 criterion, the noise-based speed shall not be
reported, and the saturation-based speed shall be reported as the ISO speed of the camera.

6.2.3 Colour cameras

For colour| cameras using a single exposure process, o(H) or o(L) shall be determined using the weighted sum of

the lumingnce channel noise and the colour-difference channel noise.If the proper luminance weightihg values for
the RGB ¢hannel spectral sensitivities are known, they shall be used to calculate the luminance channel data. If
these valugs are not known, the following weighting, given in ITU-R BT.709, shall be used:

Y =2125/10000 R + 7154/10000 G + 721/10000 B ... (1)
The standard deviation of the camera noise, o(Dy) or o(D;) shall be computed’from the lumingnce channel
standard geviation o(Y), the red-minus luminance channel standard deviation o(R-Y), and the blue-minus
luminance|channel standard deviation o(B-Y), using the following equation:

o(Dy) or o(Dy) = {o(Y)2 + 64/100 o(R-Y)2 + 16/100 c(B-Y)2}1/2 ... (12
NOTE — Note that the R-Y and B-Y colour difference signals are notscaled by constants, unlike the C; pnd C, colour
difference gignals in ITU-R BT.709.

6.2.4 Commpression

e disabled, if
pression, the

If the electronic still-picture camera includes any.form of lossy compression, the compression shall by
possible, dluring the determination of o(Dy) of:o(D,). If it is not possible to disable the camera com
noise-bas¢d values cannot be properly determined, and shall not be reported.

6.2.5 Quantization effects

per than, the
ng incorrect.
es, but if the
eing too low.
ss than 1/2.

If the electronic still-picture camera has quantization steps which are similar in magnitude to, or lar
measured|standard deviatioh; ‘quantization effects may result in the measured standard deviation be|
This type pf error may be corrected to some extent by repeated measurements on different image fi
actual stamdard deviationis small, even repeated measurements may result in the value determined &

To compepsate for this effect, the value of o(Dy) or o(D,) used in equations (8) and (10) shall be not Ig

6.3 Met

pod’of reporting

The 1SO speed of an electronic still-picture camera shall be denoted “ISO xxx D” for daylight illumination, and
“ISO xxx T" for tungsten illumination. The reported number “xxx” is the value from the third column of table 1, from
the same row as the S,giseqp Value (in the second column of table 1) determined in 6.2.The ISO speed latitude shall
be denoted “ISO Speed Latitude yyy-zzz D” for daylight illumination, and “ISO Speed Latitude yyy-zzz T for
tungsten illumination. The reported number “yyy” is the value from the third column of table 1, from the same row as
the S, value (in the first column of table 1) determined in 6.1. The reported number “zzz” is the value from the third
column of table 1, from the same row as the S,yise10 Value determined in 6.2.

If Shoiseao iS lower than Sy, or if Sypiseqap CaNNOL be determined because the noise level of the camera does not
allow for a SN = 40 value, the I1SO speed of the camera shall be denoted “ISO yyy D” for daylight illumination and
“ISO yyy T” for tungsten illumination, where “yyy” is the speed rating from table 1 corresponding to the S, value
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determined in 6.1. The reported number “yyy” is the value from the third column of table 1, from the same row as
the S5 value (in the first column of table 1) determined in 6.1. The ISO speed latitude shall be denoted as
described in the preceding paragraph, unless the S,,ise10 Value is lower than the S5 value, or the noise level of the
camera does not allow for a SN = 10 value, in which case an ISO speed latitude shall not be reported.

If the camera includes lossy compression that cannot be disabled, the ISO noise-based speed value and speed
latitude cannot be determined, and the ISO speed of the camera shall be denoted “ISO yyy D” for daylight
illumination and “ISO yyy T” for tungsten illumination. The reported number “yyy” is the value from the third column
of table 1, from the same row as the S, value (in the first column of table 1) determined in 6.1, and an ISO speed
latitude shall not be reported.

Some electronic_still-picture cameras form a colour image using a monochrome image sensor and a_colour-filter
wheel to proyide colour sequential image records. These cameras may use different photosite integratiop times, or
different leng apertures, for the different colour sequential exposures. For such cameras, the ISO-speef and 1SO
speed latitude of each colour should be measured and reported separately for each colour.
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Table 1 — ISO speed and ISO speed latitude reported values

S, (from 6.1)

Shoise (from 6.2)

Reported value

3<Syu =4 4 < S e <5 4
4<S, <5 5 < Sypise < 6 5
5<Sy <6 6 =< Shoise <8 6
6<Sy =<8 8 < Shpise < 10 8
8< Sy =10 10 < Sypice < 12 10
10 < Sy < 12 12 < Sypice < 16 12
12 4 Sy < 16 16 < Sypise < 20 16
16 4 Sy < 20 20 < Spise < 25 20
20 4 Sy < 25 25 < Spise < 32 25
25 4 Sy < 32 32 < i < 40 32
32 4 Sy < 40 40 < S pie < 50 40
40 { S, <50 50 < Spice < 64 50
50 4 Sy < 64 64 < Soie < 80 64
64 4 Sy < 80 80 < Sypise < 100 80
80 4 S < 100 100 < S,piqe < 125 100
100f< S, < 125 125 < S0 < 160 125
125[< S, < 160 160 < S, e < 200 160
160f< S, < 200 200 < Spise < 250 200
200|< S, < 250 250 < S isd % 320 250
250|< S, < 320 320 < Sk < 400 320
320[< Sy =< 400 4007 Spice < 500 400
400}« Sy < 500 500 < S,ice < 640 500
500|< S, < 640 640 < S, ice < 800 640
640|< S, < 800 800 < Syyise < 1 000 800
800|< S5 < 1 000 1000 < Syyice < 1 250 1000
10q0 < Sy < 1 250 1250 < Sypice < 1 600 1250
1290 < S, < 1 600 1600 < Syyce < 2 000 1600
1640 < Sy <,2.000 2000 < S,yc0 < 2 500 2 000
2 040 < Sy =2'500 2500 < S50 < 3 200 2500
2 500 <'S.; < 3 200 3200 < S50 < 4 000 3200
3 208 S —4-0H00 4 D00 5-000 4690
4000 < S, < 5 000 5000 < S0 < 6 400 5000
5000 < Sy < 6 400 6 400 < S50 < 8 000 6 400
6 400 < Sy < 8 000 8 000 < S, < 10 000 8 000
8 000 < S, < 10 000 10 000 < S50 < 12 500 10 000
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Annex A
(informative)

Recommended procedure for determining the noise-based ISO speed

©1SO

The value of Hgpy in equation (7) or Lgny in equation (9) may be determined by plotting the incremental SN as a
function of H or L (see figure A.1) and estimating the value that produces an incremental SN value equal to 40 for
Shoiseao @nd 10 for S,yise10- A preferred procedure for making this determination is as follows.

a)

b)

c)

d)

e)

10

Determine the system opto-electronic conversion function (OECF) according to ISO 14524. Focal plane OECF

cl oo O wire v V10 OO C

values a ; a Aty z att a . 5 S\
camera [OECF values may be used for cameras with fixed lenses and non-overrideable automatig
control.

With colpur cameras, calculate Y, R-Y, and B-Y image data as specified in 6.2.3. It is usually necesg
an offset in calculating the difference channels to prevent the difference values fromfwrapping ar
Wrapped values will produce incorrectly low standard deviation values.

Determipe the standard deviation of the pixel values in each 64 by 64cCarea selected for
measurgment, using equation (12) to calculate o(Dy) or o(D, ) for colour cameras.

Determife the incremental gain of the system at each exposure, g(Hps by averaging the change i
level divjded by the change in exposure when going from the exposure’immediately below the exp
with the|change in Y output level divided by the change in exposure when going from the expos
exposurg immediately above it [see equation (A.1)]. Incremental\gain values should not be determi
endpoin{ exposures using this method, but these values should not be needed for speed determin
that exppsure values, not log exposure values, are used inidetermining incremental gain of the Y imal

_ OL(Hj) - OL(Hj — &Hi,j) N OL(Hj) + Hj k).~ OL(Hj)

H
o(Hp) 20Hi, 26Hj k

where
oL is the output level;
SHiJj is the change in exposure’between exposure i and exposure j.

A similgr procedure is used.,t0 determine luminance incremental gain, with "luminance" subs
"exposufe" in the above procedure.

Calculatg signal-to-ngise values as a function of exposure or luminance using equation (8) or (10).
the expgsure or luminance value which produces signal-to-noise values of 10 for Sgise10 and 40 f
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These vplues_arethe Hgpny OF Lgny Values used in the equations (7) or (9) to determine the 1ISO ngise-based

values.
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