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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 I1SO
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. 1ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 11314 was prepared by Technical Committee
ISO/TC 42, Photography.

Annexes A, B, C and D of this International Standard are for information
only.
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Photography — Projectors — Image size/projection

distance calculations

1 Scope

This International Standard specifies a method of cal-
culating the expected size of the projected image
from any type of projector given the focal length of
the projection lens and the projection distance.

It also specifies a method of calculating the expected
projection distance given the focal length of the pro-
jection lens and the dimensions of the required pro-
jected image size.

2 Definitions

For the purposes of this International Standard, the
following definitions apply.

2.1 projection aperture: Aperture in the projector
which controls the dimensions of the object area be-
ing projected.

NOTE 1 In an overhead projector, this area is known as
the picture area (see ISO 7943-1).

2.2 object plane: That plane in the optical path of
the projector which is coincident with the plane of the
object for projection, for example film.

2.3 mask aperture: Aperture in a transparency
frame or slide mount which limits the area being pro-
jected.

3 Symbols
H is the height of the projected image;
h is the height of the mask aperture or of the

film projection aperture;

w is the width of the projected image;
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w is the width of the mask aperture or of the
film projection aperture;

l is the projection distance (last lens surface
to screen, see figure C.1);

f is the focal length of the projection lens:
is the magnification;

D is the projection distance from the object
plane to the screen (see annex C):

d is the nodal point separation of the pro-

jection lens (see annex C).

NOTE 2 The same dimensional units should be used for
H,h, W, w, I f,dand D.

4 Calculation of size, distance and focal
length

4.1 Mathematical relationship

The projection distance, the size of the projection
screen and the focal length all have a fixed math-
ematical relationship to each other, and are deter-

mined by the following equation:

H_W_ =7 )

H=(ﬂ)h .2

4.1.2 The width of the projected image is given by

W=(1—_i)w )]
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4.1.3 The projection distance is given by

= (% 1) @

4.1.4 The focal length is given by

1
f_W/w+1 -

These equations have been used to calculate the ap-
proximate values given in tables A1 to A3
(annex A).

NOTE 3 The mathematical relationship in clause 4 does
not show the exact dimensions for real lenses. The use of
equations (2) through (5) will be sufficient for the determi-
nation of dimensions in a viewing room.

For exact values, the mathematical equations in
annex B should be used.

5 Projectable-image dimensions

5.1 For standard projectable-image dimensions, ref-
erence should be made to the particular format of the
projector. Relevant International Standards are listed
in annex D. However, equipment exists which does
not comply with the appropriate International Stan-
dard or for which a standard has not been published.

© [SO

5.2 The equations in clause 4 and the dimensions
given in tables A.1 to A.3 are only valid for perpen-
dicular projection onto the screen.

5.3 Sometimes it is the object being projected (e.g.
slide, filmstrip or overhead projection transparency)
which governs the projectable-image dimensions and
this may not comply with some relevant International
Standards.

In these cases, it will be necessary to measure accu-
rately the actual projectable-image dimensions in or-
der to ensure that the equations given provide the
correct results. Therefore, screen width dimensions
for still projection given in table A.1 are based on mask
aperture sizes and not on the larger projection aper-
ture sizes.

6 Focal length of projection lens

6.1 For most projection lenses the actual focal
length is not precisely that which is printed on the
lens housing or given in the specification of the
equipment to which it is fitted. This is due to allow-
able manufacturing tolerances.?

6.2 Inaccurate results may be obtained from calcu-
lations when lens focal lengths are not accurate. Al-
lowances need to be made for this when installing
equipment and specifying screen sizes. Experimental
trials are recommended.

1) Commercial tolerances of + 5 % of stated focal length are normal.
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Annex A
(informative)

Projection tables

A.1 Use of tables

The projection tables are divided into two parts (table A.1, and tables A.2 and A.3).

Values have been calculated according to equation (1), modified as follows:

w I-f
M= LA
Table A.1 describes the relationship
w
M= ... (A2)

Tables A.2 and A.3 describe the relationship
I-f
M=—2> ...(A3
7 (A-3)
M is the connecting link between table A.1 and tables A.2 and A.3.
A.1.1 If Wand w are known, use table A.1 and determine M. Then use M in tables A.2 and A.3 to find I or .

A.1.2 If fand I are known, use tables A.2 and A.3 and determine M. Then use M in table A1 to find W.

NOTE 4  The height H of the projected image is not included in table A.1. It can be calculated from the picture ratio of the
mask aperture, or from the picture ratio of the film projection aperture.

A.2 Examples

A.2.1 Example 1

Question: What is the width of the projected image?
Given conditions are

— a 16 mm projector with a 50 mm projection lens;
— the projection distance is 10 m.

Focal length f and projection distance I are known; using tables A.2 and A.3, the magnification M can be deter-
mined.

Therefore
f=50 mm
I=10m
M =199 (from table A.2)
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