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Foreword 

1%) (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of developing International 
Standards is carried out through ISO technical committees. Every member body 
interested in a subject for which a technical committee has been authorized 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 2721 was developed by Technical Committee ISWTC 42, 
Photography, and was circulated to the member bodies in March 1980. 

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

Australia Egypt, Arab Rep. of 
Austria France 
Belgium Germany, F. R. 
Canada Italy 
China Japan 
Czechoslovakia Korea, Dem. P. Rep. of 

Romania 
South Africa, Rep. of 
Spain 
Switzerland 
USA 
USSR 

No member body expressed disapproval of the document. 

This International Standard cancels and replaces Technical Report ISO/TR 2721-1975, 
of which it constitutes a technical revision. 

0 International Organkation for Standardkation, 1982 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 2721-1982 (E) 

Photography - Cameras - Automatic controls of 
exposure 

0 Introduction 

This International Standard gives the nominal exposure at the 
focal plane and its tolerante, which are to be taken as reference 
values in designing and testing automatic cameras. 

“Correct” exposure may vary from one photographer to 
another due to personal preferences and/or type of 
Photograph. For this reason, no “Standard ” value for the ex- 
posure at the focal plane tan be given. However, a “normal” 
focal plane exposure for a film of a particular Speed and an 
average Scene tan be determined by allocating representative 
values to the relevant exposure Parameters. 

HO 
The nominal exposure at the focal plane Eb = 7 or 

H= 
HO 

1OCS" -l)/lO 
given in this International Standard is deter- 

mined on the above assumption. Long experience has proved 
that the above value is adequate for most automatic cameras in 
most situations. 

Since with some cameras the use of a different focal plane 
exposure gives better results when taking pictures outdoors, 
the nominal focal plane exposure is only to be considered as a 
reference value. The tolerante & 1 step ( + 1 E,) is also a 
reference value. Experience has pro 
satisfactory in most cases. However, 
such as -f- 1/3 Step, is often 
photographers for film such as CO 
limited exposure latitude. 

/ed that this tolerante is 
a much tighter tolerante, 
required by advanced 
our reversal film having 

On the other hand, if colour reversal films are not likely to be 
used in certain kinds of cameras, as in the case of cameras 
using 110 size colour negative films even an exposure deviation 
of + 3 Steps or - 1 step is acceptable for such cameras. 

Therefore, when testing and/or evaluating an automatic 
Camera according to the methods specified in this International 
Standard, the above-mentioned Points must be taken into con- 
sideration. A photographic check of the correct exposure is 
recommended. 

1 Scope and field of application 

This International Standard specifies the exposure at the focal 
plane of cameras for values of two exposure Parameters i.e. 
field luminance and film Speed; and also describes methods of 
evaluating other photometric characteristics, such as the 
acceptance angles of the photoelectric System. 

This International Standard applies to automatic exposure con- 
trol Systems which are built into cameras or coupled with them 
to regulate the exposure in the focal plane as a function of the 
several exposure Parameters. The mechanism tan control 
either the focal-plane illuminance or the exposure-time interval 
or both. Pointer (or needle) matthing Systems are included in 
this International Standard even though they are not fully 
automatic. 

2 References 

ISO 6, Photography - Determination of ISO Speed of 
monochrome (black-and- white), con tinuous- tone photo- 
graphic negative materiafs for still photography. 1) 

ISO 2240, Photography - Determination of ISO Speed of 
colour reversal films for still photography - Sensitometric 
exposure and evaluation method. 

ISO 2720, Photography - General purpose pho tographic 
exposure meters fphotoelectric type) - Guide to product 
specifica tion. 

ISO 5800, Photography - Determination of ISO Speed of 
colour negative films for still photography. 

IEC Publication 68-2-6, Basic environmental testingprocedures 
- Test FC : Vibration (sinusoidal). 

IEC Publication 68-2-27, Basic environmental testing pro- 
cedures - Test Ea : Shock. 

1) At present at the Stage of draft. (Revision of ISO 6-1974.) 
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ISO 27214982 (E) 

3 Definitions 

3.1 exposure in the foca$ plane : Denotd by H,l) ;if-~cfl 
defined by the equation 

1 

s s 

*2 
HC---- E(r,tj dt dr 

A A t, 

where 

A is the prescribed area for the exposure measurement; 

t, is the time at which the exposure time begins; 

t2 is the time at which the exposure finishes; 

E(r,t) is the illuminance in the focal plane at a Point 
(coordinate 4 in the prescribed area at an instant t during 
the exposure time. 

3.2 automatic setting of Camera exposure : The action 0% 
the automatic exposure control intended to maintain substan- 
tially constant exposure at the focal plane for a preset film 
Speed for all values of field Iuminance within the exposure 
capabilities of the Camera. The film Speed setting may be made 
manually or may be automatically sensed from the film or its 
Container. Operation of the control may require the operator’s 
participation in adjusting an indicator to a fiducial Point or con- 
dition for Set-Point recognition, but shall not require him to 
read light value indications and transfer the information to 
another mechanism having similar fiducial markings. 

3.3 exposure capability of Camera : The differente 
between the maximum exposure value for which the Camera 
tan provide nominal focal-plane exposure and the minimum 
exposure value for which the Camera tan provide nominal 
focal-plane exposure, both for the film Speed ISO 100/21°. 
When describing the exposure capability of a Camera, the film 
Speed should be indicated. 

4 Sgecific requirements 

4.1 Scales 

16 the Camera has scales forf-number, exposure time, exposure 
value or film Speed, the numerical values according to ISO 2720 
shall be applied. 

4.2 Out-of-range indication 

For cameras designed to use colour reversal films, automatic 
indication, for example by an Optical Signal in the viewfinder, 
should be displayed when the field luminance 
exceeds the exposure capability of the Camera by more than 
1 EV (1 exposure value = 1 Step) in either over-exposure or 
under-exposure. This indication need oniy be provided if the 

11 

In 

hternational Lighting Vocabulary, Publication @JE No. 17, 1970 : light exposure H. 

this International Standard H is referred to as “exposure”. 

exposure capability of the Camera does not cover subject 
Iuminance below 4 cd/m2 and above 4 096 cd/m? Tests are 
made with a uniform Source. 

On addition, a long exposure Signal should be provided to 
indicate when the field luminance is such as to result in an 
exposure langer than approximately 1/30 s. This Signal need 
not be provided if the Camera cannot give an exposure longer 
than 1/30 s without the photographer being aware of it. 

4.3 

4.3.1 

The Sensors of exposure controk 

Spectral sensitivity 

The spectral sensitivity of the System response in the Camera 
shall manifest no discontinuities within the visibje spectrum 
(3%0 to 780 nm). 

4.32 Spectral sensitiwity tests 

For cameras designed to be used in daylfght, tungsten light, 
and with other artificial sources, the ratio of the responses of 
the light Sensors including Optical Systems to field luminances 
sf distribution temperature 2 856 K compared with those at 

4 700 K shall be 1 ~O~~$ (corresponding to & l/3 EV)” Not 

more than 10 % of the’total response of the light Sensors, in- 
cluding Optical Systems, should he due to wavelengths longer 
than 700 nm when the Sensors are exposed to a light Source of 
equal energy at all wavelengths. Not more than 10 % of the 
total response of the Sensors should be due to wavelengths 
shorter than 380 nm when tested in the same manner. 

5 Calibration sf the exposure controls 

5.1 Method of calibration 

In this International Standard, the word calibration means the 
adjustment of the exposure control mechanism so that the 
measured focal-plane exposure is within the limits described in 
this International Standard. 

The exposure controls of the Camera shall be calibrated by 
actual measurement sf the exposure in the focal plane. The 
exposure shall be measured within a circular area in the focal 
plane, which is concentric with the lens axis, and of diameter 
equal to three-quarters of the shorter side of ,the nominal pic- 
ture format of the Camera. A circular area, whose diameter is 
smaller than three-quarters of the shorter side of the nominal 
picture format, may be used for medium and large format 
cameras. 

The exposure is measured by placing a device in the focal plane 
having a circular aperture sf the diameter described above, 
located in the exact plane of focus of the lens, when the latter is 
adjusted to focus at a distance sf 5 m or more. If a smaller aper- 
ture is used, the influence of the size of the measuring area 
shall be taken into account as in the example of annex B. 

2 
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The Sensor used for calibration shali have, for cameras having 
Sensors as described in 4.3.2, a photopic response in accord 
with the spectrai iuminous efficiency for the CIE Standard 
photometric observer V (h) (sec international Lighting 
Vocabulary, CIE Publication No. 17, 1970) or a correiatabie 
spectral sensitivity. 

The Sensor shaii be iarge enough to receive ai i of the fiux 
transmitted by the circuiar aperture of the measu ring device. 

For methods 
annex A. 

of measuring the exposure in the focai plane, see 

5.2 Light Source for calibration 

The iight Source used for calibration of the exposure controi 
shaii approximate a uniformiy diffusing (Lambertian) surface 
Source that subtends a fieid angle at least 25 % iarger in 
diameter than the photometric fieid of the exposure controi and 
of the measuring device in the focai plane. The Source shaii 
provide a continuous spectrum throughout the visibie range, 
and shaii be uniform in iuminance within + 4 %. The distribu- 
tion temperature shaii be 4 700 & 200 K. The spectrai radiance 

+26 shaii not vary by more than -21 % from that of a fuii radiator 

of 4 700 K at waveiengths from 420 to 1 050 nm. 

The iuminance of the Source at an angle of 60” from the Optical 
axis shali be at least 85 % of that on the Optical axis; each 
measurement being made in an area around the same Point of 
the Source. 

The range of iuminance of the calibration Source shouid be ad- 
justable over the range of the exposure capabiiity of the Camera 
plus the over-range indication increments if appiicabie. 

5.3 General test conditions 

The Camera shall be caiibrated with the Optical axis horizontal, 
or in the Position of normal use if designed for speciai pur- 
poses. 

The ambient temperature shaii be 23 + 3 OC, and relative 
humidity of (65 + 20) %. 

Stray iight, such as refiections from the Camera, shaii be 
eiiminated. 

if adjustment of the Camera Parts is required to obtain the ex- 
posure setting, the set Point shouid be approached from both 
directions to determine the “hysteresis” or lost motion in the 
mechanism. Readings may be taken for both conditions, and 
the average vaiue used in computing the caiibration accuracy. 
The amount of the “hysteresis” shail also be stated. 

When the fieid iuminance is changed, a time intervai of at least 
3 s may be aiiowed before the exposure setting is made or 
measured. 

5.4 Exposure in the focal plane 

The nominal exposure H in the focai plane for a film of ISO 
Speed S (arithmetic) or So (iogarithmic) and with a iuminance 
range of from 4 to 4 096 cd/mz (corresponding approximativeiy 
to exposure vaiues EV = 5 to EV = 15 for ISO 100/21° film) 
shouid be : 

H 
HO =-or H= HO 

s loLs" -1VlO 

with the constant Ho = 10 IX-S. 

The nominal exposure may have other vaiues for certain speciai 
cameras; in this case, the nominal aim vaiue shaii be stated on 
the Camera or in the instruction bookiet or in the Service 
manuai. 

The nominal exposure in the focai plane may be increased to 
1,26 times the amount (corresponding to 1/3 EJ for 8 mm and 
Super 8 eine-cameras. 

For cameras designed to use colour reversai fiims, the 
measured vaiue of the exposure in the focai plane of a Camera 
shaii not differ from the nominal or the indicated vaiue H by 
more than the differente which corresponds to 1 EV i.e. it shaii 
Oie between 0,5 H and 2 H (manufacturing toierance). 

6 Acceptance angles of the photoelectric 
System 

The sensitivity of the photoeiectric System depends on the 
direction of incidence of iight. This directionai dependence is 
described by the size of the acceptance angies in different 
directions. 

6.1 Specific acceptance angle 

For infinity objects, specific acceptance angies are the angies 
subtended at the centre of the Camera iens between the Camera 
iens axis and the directions at which the sensitivity to Iight of 
the iight receptor is reduced to one half of its maximum vaiue. 

6.2 Oblique acceptance angle 

Obiique acceptance angies are the angies subtended at the 
centre of the Camera iens between the Camera iens axis and the 
directions at which the sensitivity to iight of the iight receptor is 
reduced to one sixteenth of its maximum vaiue. 

NOTE - Specific and oblique acceptance angles are defined by the 
direction of measurement with respect to the lens axis, “left”, “right”, 

“UP” or “down”. The acceptance angle is denoted “up” when the 
light Source is above the lens axis of the Camera, etc. 
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and calibration 
(This annex forms part of the Standard.) 

.l Measurem nt of hght expos in the 
focal plane 

Exposure may be measured directly by a photoelectric detector 
connected with an integrating circuit, or by an oscilloscope 
method. For eine-cameras it is mainly determined by the 
measurement of the time averaged focal plane illuminance. If it 
is possible to hold the shutter open, exposure may be deter- 
mined by measurement of the focal plane illuminance and the 
exposure time. 

.1.1 Exposure measurements 

A light-sensitive device as in 5.1 having very low dark current 
and a linear response to iight should be used. 

The device should be connected to a suitable measuring instru- 
ment with which it has previously been caiibrated for the 
Source used, and placed either in the focal plane of the Camera 
or in a Position from which the focal plane illuminance tan be 
determined. The Camera lens and light receptor should be 
presented to the light Source described in 5.2. The output of 
the light-sensitive device may be integrated with respect to time 
to determine exposure, by one of the following methods. 

A.1.1.1 Capacitor rnethod 

The Charge upon a capacitor is equal to the integral with 
respect to time of the current flowing into it and is proportional 
to the voltage across it. If the current is produced by a light- 
sensitive device with linear light response, the Charge is propor- 
tional to the integral with respect to time of the illuminance on 
the light-sensitive device; this is exposure and an Instrument 
used to measure the voltage across the capacitor tan be 
caiibrated in terms of the exposure to which the light-sensitive 
device is subjected. The caiibration method is described in A.2. 

In the capacitor method the output photocurrent of the light- 
sensitive device is used to Charge a capacitor and a very high 
impedance Voltmeter is used to measure the resulting voitage 
across it. This Voltalge is a measure of the exposure. 

A.I. 9.2 Oscilloscope rnethod 

The voltage derived lineariy from the photocurrent output of 
the light-sensitive device should be applied to an oscilloscope 
which has a high degree of linearity with respect to voltage in 
the vertical deflection, and the frequency bandwidth of the Y 
deflection ampiifier of which is sufficient to avoid any distortion 
of the input Signal. 

Calibration of the exposure measuring devices may be carried 
out as described in A.2. 

4 

Al.13 Exposure deterrninati 
plane ill uminance rnethod for 

n by the avera 
eine-carnera 

focal 

For a eine-Camera, the quotient 0% the average focai plane 
illuminance of intermittent exposure IE, in lux) and the frame 
rate (n, in frames per second) is equal to the exposure per 
frame (H, in lux seconds) : 

E 
HL--- 

n 

A light-sensitive device with a sufficiently high time constant 
shouid be used. The relationship between the iliumination on 
the light-sensitive device and its electrical output should be 
measured by mounting it on a Photometer bench and measur- 
ing its output when its distance from a Standard lamp is varied. 
The time response sf the device should be measured by moun- 
ting it behind a iight-interrupting disc providing a constant ratio 
of period of iight “On” period of light “Off” and verifying that 
the average celi output when the input iilumination is constant, 
is independent of the Speed of the disc over the range of Speed 
corresponding to the shutter Speed of the Camera to be tested. 

The light-sensitive device should then be mounted in the focal 
plane of the Camera, which is subjected to a constant illumina- 
tion, its shutter operated at its nominal frame rate and the 
output of the light-sensitive device measured. The iliumination 
corresponding to this output, divided by the frame rate per 
second, gives the exposure per frame. 

Cl.2 Fscal plane illuminanee measwement 

Focal plane illuminance may be measured when it is possible to 
hold the shutter open without intetfering with the automatic 
control of the aperture. A iight-sensitive device as in A.l .l 
should be used. 

The Camera lens and light receptor should be presented to the 
Iight Source specified in 5.2. Focal plane iiiuminance shouid be 
converted to exposure by multiplying by the effective exposure 
time. Exposure time should be measured. 

On cameras where the shutter efficiency is not high, the varia- 
tion of the effective exposure time with Change of aperture will 
be significant. Allowance for this effect should be made by 
making measurements at the most frequentiy used aperture 
and shutter Speed setting. 

Calibration of the illuminance measuring device may be carried 
out by illumination with a lamp of known luminous intensity 
and calculation of the illuminance by appiying the inverse 
Square law of illuminance (sec A.2.2). 
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44.2 Calibration of the exposure measurirg 
instrurnent 

The exposure in the focal plane is measured by means of a 
photoelectric detector as in 5.1. A diffusing Screen Spot opal 
giass) or the opening of an integrating sphere is put before the 
photocathode of the detector as area sf receptor. 

A.2.1 The calibration may be carried out as follows (see the 
figure) : the integrating capacitor should be shunted by a 
resistor. The exposure scaie H shall then be caiibrated by giving 
illuminance E at the opening of the light receptor of the instru- 
ment; the relation between exposure and illuminance is ob- 
tained by the foliowing equation : 

H = Eu? 

where 

H is the exposure scaie, in lux seconds; 

E is the illuminance at the opening of the light receptor, in 
lux; 

C is the capacitance, in farads; 

R is the resistance, in Ohms. 

The calibration light Source shali be a lamp of known luminous 
intensity 1. iliuminance shali be calculated by the inverse Square 
law of iliuminance (sec A.2.2). Capacitance and resistance shali 
previously be measured with an uncertainty within + 1,5 %. 

A.2.2 Exposures of a known quantity H = E x t for the 
calibration tan also be obtained by combining a lamp having 
the luminous intensity 1 with a shutter having the open time t. 
The illuminance E sf the area of receptor of the measuring 
device, in the case of normal incidence of light, is calculated 
from Iand the distance r of the lamp Brom the area of receptor 
by use of the formula : 

E 
1 x L?, 

=- 
2 

where 

Q, is the unit solid angle. 

L : Lamp operated at 2 833 K 

A : Bpening of the light receptor 

C : Integrating capacitor 

w : Resistor for the calibration of the instrument 

e1 : Power supply for the photoelectric detector 

e2 : Power supply for dark current compensation 

H : Focal plane exposure measuring device 

Figure - Circuit diagram for calibration 

5 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 2721:1982
https://standards.iteh.ai/catalog/standards/sist/8aff6ba1-42e0-4b72-8f5a-

ad7f9006c89b/iso-2721-1982


	łQÅ�}7»«µ„ë…´ÅðºÛR7L.ànØŒ‘*³äÚƒûºžj�¹ê9ÙÉYí°Ý‰”-âÏ^æÎq8�¶Ãhù

