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Foreword

ISO (the Interrjational Organization for Standardization) is a worldwide federation of
national standards institutes {ISO member bodies). The work of developing Inter-
national Standtrds is carried out through ISO technical committees. Every member
body interested in a subject for which a technical committee has been set up has the
right to be reptesented on that committee. International organizations, governmental
and non-goverhmental, in liaison with 1SO, also take part in the work.

Draft Internatipnal Standards adopted by the technical committees are circulated to
the member bddies for approval before their acceptance as international Standards by
the ISO Coundil.

International Standard ISO 5763 was developed by Technical Committee 1ISO/TC 42,
Photography, and was circulated to the member bodies in December 1980:

It has been approved by the member bodies of the following countries :

Australi Germany, F. R. Romania

Belgium Iraq South Africa, Rep. of
Canada italy Spain '
Czechoglovakia Japan USA

Egypt, Arab Rep. of Korea, Dem. PsRep. of USSR

France Mexico

No member bady expressed disapproval-of the document.
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INTERNATIONAL STANDARD

1ISO

5763-1982 (E)

Photography — Electronic flash equipment — Automatic

control of exposure

0 Intrgduction

This Intermational Standard gives conditions and measuring
values for(the calibration of electronic flash equipment with
automatic fcontrol of exposure.

The calibrgtion values are principally related to the exposure of
film in the|focal plane. They are equivalent to the exposure in
the focal pjane of a camera with an automatic exposure control
mechanisn (see ISO 2721) and are related to an object ex-
posure which is equivaient to that produced when the light out-
put is controlled by the guide number {see 1ISO 1230).

To establish this correlation it is assumed that most pictures are
taken under rather similar conditions.

Deviations|from these ‘‘average’” conditions by special scenes
or by specfal constructions of flash equipment may however,
require the|consideration of calibration values other than those
given in th|s International Standard.

Certain elegtronic flash equipment with automatic-control of
exposure, designed exclusively for a particular ¢éamera, may not
comply with some of the requirements spegified in this Interna-
tional Starldard, which are prepared f6r “general purpose”
automatic [flash equipment. This is~becCause, in designing
“special”’ flash equipment, all parameters of the particular
camera are|taken into considerationi.e. camera lens transmit-
tance, vignetting, the relationship between the field of taking
lens and the angle of coverage-.and the acceptance angle of the
sensor of [the automatic,-flash equipment, etc., and these
parameters| will sométimes be different from those of the
“average’’ lcamera.<Tolerances may also be different for the
special autgmatic flash equipment. For example, equipment for

Therefore, when testing electronic flash

equipment “with

automatic control of exposure accgording fto the methods
specified in this International Standard, the fbove-mentioned

special cases must be taken into Consideration.

A photographic

check of the correct exposure_is recommended.

1 Scope and field’of application

This International Standard applies exclusively
exposure control built into or coupled with
equipments

It specifies the methods for measuring t

to the automatic
“electronic flash

characteristics

pecdliar to the control such as its accuracy and repeatability. It
also’'lays down the numerical values of the irftegral of time of
the object luminance and of the exposure given to an object by

flash equipment with automatic exposure cdntrol, as well as

the maximum deviation from these nominal|values, Further-
more, the measuring conditions are stated undler which the ad-
justment of the automatic exposure control i to be tested.

Definitions and measuring methods concerninp electronic flash
equipment without automatic control of expogure are specified
in 1ISO 2827. \

It is assumed that when testing the automat{c exposure con-
trol, the optical axis of the sensor of the contrdl and of the lamp
head of the electronic flash equipment are, vhen fitted to a
camera, substantially coincident with that of the taking lens of
the camera.

2 References

ISO 517, Photography — Still cameras — Lens aperture mark-
ings. 1 T

instant pic ure-cameras will requure a tolerance of £ 1/3 E,
whereas e ize_colour

negative films, according to ISO 5800, the tolerance + 3 E,, or
—1E, is acceptable. :

Furthermore, even for general purpose automatic flash equip-
ment, -deviation from the ““average’” conditions by special
scenes or by special constructions of flash equipment may re-
quire the consideration of calibration values other than those
given in this International Standard.

1) Under revision.

ISO 1230, Photography — Determination of flash guide

numbers. !

1SO 2240, Photography — Colour reversal camera films —
Determination of 1SO speed.

ISO 2721, Photography — Cameras — Automatic controls of
exposure,
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ISO 2827, Photography — Determination of light output of
electronic flash equipment.)

ISO 5800, Photography — Determination of ISO speed of col-
our negative films for still photography.

1SO 6728, Photography — Camera lenses —  Determination of
colour contribution index.2}

CIE Publication No. 38, Radiometric and photometric
characteristics of materials and their measurement.

S is the ISO speed {arithmetic);

§° is the ISO speed (logarithmic);
the equipment being used with the standard test object.
NOTE — The exposure determined above is expected to be the same
as that obtained without automatic exposure control using the
manufacturer’s assigned guide number Z and with the flash located at
a distance d = Z/A, (expressed in metres}, when the standard test

object is used. 4, is the f-number of the camera lens.

The | plane of a

3 Definitians

3.1 automat{c exposure control : Exposure control by a
photoelectric measuring device which measures the luminance
of the object, iftegrates the light with respect to time, and ter-
minates the exposure when the integral reaches a predeter-
mined value.

3.2 automatic distance range : The range of distance be-
tween the object and the flash equipment in which the
automatic exposure control can be used in accordance with the
indications of the manufacturer. This range depends among
others on the gliide number of the flash equipment, on the ad-
justment of the automatic exposure control, and on the
luminance coefficient of the object.

3.3 angle of| response of sensor for automatic opera-
tion : The anglp of response is the half angle from axis of the
reflector of the flash equipment within which the response does
not change mole than 10 % under the conditions specified-in
4.2.2. There arg four half angles of response, i.e. on the fight,
on the left, at the top, and at the bottom of the axis of the
reflector.

4 Adjustmient of automatic'flash-exposure
control

4.1 Measurgment of the-adjustment

4.1.1 Exposure in,the-focal plane of a camera

The calibration [adjustment of the exposure control shall pro-

camera (with lens transmittance = 0,90) shall-n¢t differ from
the value HE according to equation (1} by more than the dif-
ference which corresponds to 0,5 E,, (1 E,,“expogure value, is
equivalent to a factor of 2 change in exposure) ife. it shall lie
between 0,7 Hg and 1,4 Hg (manufacturing tolergnce).

4.1.2 Standard test object

The standard test object shall be a nonselective neutral colour,
having a diffusely refleéting plane surface. The light reflected
from the test objeet'is expressed in terms of its luminance in
candelas per square’metre per lux of illuminance.|The term is
named “luminarice coefficient g, the standard |value being
g, = 0,08.cdym~2.Ix~1, This corresponds with g reflectance
of about-25"% for a uniform diffuser.

NOTE = In the case of illuminating the object by means jof an artificial
light source, the exposure HE in the focal plane of a carpera is :

bg 2, s
Hy = ——3 | 1dt e l2)

where
b is a constant, in lux square metres per candela, |by means of
which mainly the radiation attenuation in a represerjtative lens is
considered (b = 0,65 Ix:-m2-cd—1);

q is the luminance coefficient of the object, in gandelas per

square metre per lux;
A is the f~-number;
2, is the solid angle = 1 sr;

d is the distance of the light source from the object, in metres;

I is the luminous intensity of the light source, in carrdelas.

vide, in a camera (with lens transmittance 7 = 0,90), focal-
plane exposure of

H, e FI-I e (1
Frs @ F = Toise - 1710 .
where

H_ is a constant, in lux seconds (=10 Ix-s});

1} Under revision.

2) At present at the stage of draft.

ISO 2721 specifies the mean exposure required by a film with the speed
1SO 100/21° to 0,10 Ix-s. The defining equation for the guide number
(see 1SO 1230) establishes a relation between the output or the time in-
tegral of the luminous intensity of the- artificial light source and the
guide number. When inserting the corresponding values in the equa-
tion (2), one obtains the luminance coefficient of a mean object, in the
case of indoor photography being ¢, = 0,08 cd-m ~2.Ix~ 1. This value
has been confirmed by measurements on different indoor scenes,
where the lighting is generally from the normal to the object.
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4.1.3 Distance from flash source to test object

Using the standard test object, and with the equipment preset
for film speed ISO 100/21°, the measured distance d,,, from the
front face of source to test object is :

d,=2m ... (3
Flash equipment of special design that does not include the 2 m

distance in its normal automatic distance range may be tested
at a different distance as specified by the manufacturer.

1SO 5763-1982 (E)

4.1.5 Measurement of exposure in the focal plane

The exposure in the focal plane of a camera is measured as
described in 1ISO 2721.

The following conditions shall be observed in setting up a stan-
dard laboratory camera :

a) the camera shall be located at the measured distance
dm = 2 m and the f~-number of the camera lens adjusted for
a given film speed as prescribed by the manufacturer of the
flash equipment;

If the test| object has a luminance coefficient different from g,,,
the distarjce for test can be calculated from equation

1/2 '
dy = 2(7;?-) (8
n

4.1.4 Conditions for test

Test conglitions, in addition to those of 4,1.3, shall be as
follows :

a) mpasurements shall be made under conditions of dark,
non-rgflective surroundings;

b) tHe ambient temperature shall be 23 + 3 °C .and
relative humidity of 65 = 20 %;

c) the axis of the reflector shall be within 2° of the optical

axis agcurately aligned with the normal to the centre of the
test object;

e) thp test object should be a gniform diffuser, or at least

f) the spectral reflectance of the test object shall be
uniforfn within\t 10 % over the wavelength range from

b} the camera shall conform~to) the following re-
quirements :

1) the format shall be 24 mm x 3¢ mm; -

2) operation of the camera shuttef shall not prevent .
the flash light-from reaching any part|of the focal plane;

3) the foeal length of the camera lens shall be about
50 mmnand all apertures (f~numbers)[shall be calibrated
in accordance with ISO 517;

4) camera flare correction factor shall be not greater
than 1,03;

5} colour contribution of the lend shall conform to
ISO 6728. The transmittance at 360 nm shall be less
than 0,10; '

6) total visual transmittance of the fens shall be about
0,90;

7) thelens shall be focused at the tgst object distance;

8) the vignetting factor shall be 1,0;

9) the flash unit axis should be syibstantially coinci-
dent with the lens axis;

10) the value of the constant b of tHe test camera shall
be equal to 0,65 Ix-m2-.cd~ 1. '

4.1.6 Measurement of the time integral of object

luminance

Another method of evaluating the luminous putput of the elec-

initially charged for three times the time interval required for
the ready light signal to show;

h) immediately prior to measuring the integrated luminous
energy, the equipment must be flashed a number of times
equal to one-tenth the claimed number of flashes per
charge, but not fewer than b5 flashes nor more than
25 flashes. Each flash shall be released at ‘‘ready
indication”’. For line powered equipment, the unit shall be
operated 25 times;

i) the integrated luminous energy for three successive
flashes at 1 min intervals shall be measured. The average of
three readings shall be taken.

tronic flash unit is to measure the luminance of the test abject
during the flash. This measurement is made with an integrating
luminance meter. The instantaneous values of test object
luminance L,, for corresponding instantaneous values of focal-
plane illuminance Ef are given by the equation

E, = 2o (5)
Fe 12 .
The corresponding value is :
b
HF -_—ESLOCII .(6)
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from which the integral of the test object luminance is :

A2H; _
£ )

froe =

where

L, is the luminance of test object, measured in candelas
per square metre;

A is the f~-number of camera lens;

t is the time in seconds;

4.2.1 Variation of exposure within automatic distance
range

Variation of the measured value as in 4.1, at a distance within
the claimed automatic distance range for the indicated
JS-number shall not vary more than + 0,5 E,, from the measured
value determined in 4.1.1. .

4.2.2 Measurement of the angle of response

The flash equipment is set up facing the standard test object. ,Ih
front of this non-selective neutral diffusely reflecting standard

b isa constht, in lux square metres per candela (= 0,65
Ix-m2-cd-1);

H; is the nfeasured focal-plane exposure, in lux seconds
{for film speed ISO 100/21°); [the value of Hg can be
calculated {rom the measurement and from the
equation {6)]

4.1.7 Measurgment of the object exposure

The third methgd of measuring the light output of the elec-
tronic flash unit |s to measure the exposure H,, of the test ob-
ject. Knowing the luminance coefficient of the test object, g,
the required expgsure of the test object can be calculated from
equation (9).

Ly ’ L
E, ¥ angy Ho“:"’SEodr= S—‘ldt ...(8)
q q

By use of equatipn (6)

A2H,

H, = | Eqai|= 19)
. qb

The value of HJ can be measured with an integrating light-
meter and thp focal-plane exposure calculated from
equation (9).

4.1.8 Repeatability of automatic_exposure control
The repeatability|of the exposure;)measured by any of the three
methods, for sudcessive flashes.of the same flash unit shall be

within + 0,25 E}.

Test method

To determine repeatability of the light output 10 flashes are

T . Ct with a l[uminance coefiiclent greater
by factor 2 and a straight edge line, is slid from the efige toward
the centre of the first object, until the automatically controlled
flash exposure on the total object has decreased by 10 % com-
pared to the exposure on the first object,

The angle between the axis of the feflector of the flash equip-
ment and the edge of the seCond object is called angle of
response. '

NOTE — If the angles of response are determined by meaps of the ex-
posure in the focal plang’or the integral of time of the lunjinance, one
must avoid the fact that the second, lighter object enterg the field of
view of the measuring ‘instrument. The distance from flash equipment
to test object should*be dy,, = 2 m according to equation| (3).

5 Recycie time

The electronic flash equipment is prepared and the recycle time
measured as described in 1SO 2827.

For flash equipment which switches off the flash fube, three
recycle times are indicated : one with the automatig exposure
control switched off and two with the automatic exgosure con-
trol switched on. For the evaluation of the recycle times, when
the automatic exposure control is switched on, thelequipment
is set at the distance d,,, = 2 m and at that distance before the
object which is indicated as the minimum distarjce by the
manufacturer.

NOTE — As the period between the release of the flash anfl the follow-
ing indication of readiness for flash release- may be vety short, an
automatic release of the flashes and a photoelectric time measurement
is recommended.

6 Number of flashes per battery or per charge

The equipment shall be in the condition and the humber of

evaluated, the flash being fired under conditions as in 4.1.Z,
4.1.3 and 4.1.4 at not less then 30 s after ready light indication.
The light may be- evaluated by any.of the three methods
described above, the method given in 4.1,7 is however
recognized as being the most simple.

4.2 Influence of exterior measuring conditions
on the adjustment of the automatic exposure
control

" Exterior measuring conditions are the distance between object
and flash equipment, the luminance coefficient of the object,
the spatial distribution of surfaces with differing spectral reflec-
tance factors in the object plane.

flashes shall be measured as specified in ISO 2827.

On equipment capable of changing the energy per fiash by ex-
posure control systems, the operating conditions of the equip-
ment must be fully specified and the number of flashes, besides
those specified in 1SO 2827, given for : ‘

a) automatic mode at specified distance d,,, = 2 m and at
a luminance coefficient of g = 0,08 cd'-m-2Ix-1 and a
specified exposure range (f~number and film speed setting);

b) automatic mode at closest working distance and at a
subject of a luminance coefficient of ¢ = 0,08 cd-m-2:Ix—1
and a specified exposure range. The distance shall be in-
dicated.
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