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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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Scope

document applies to endoscopes designed for use in the practice -ofbmedicine.
surement requirements and describes two test methods for measuting the field d
Ction of view of endoscopes. Method A uses the distance from the_distal window to c
of view. Method B uses the distance from the entrance pupil. Othier test methods ca
obtain equivalent results.

Normative references
titutes requirements of this document. For dated“references, only the edition cited

B600-1, Endoscopes — Medical endoscopes.and endotherapy devices — Part 1: General req

B600-6, Optics and photonics — Medical'endoscopes and endotherapy devices — Part 6: V

Ferms and definitions
he purposes of this docurerit, the terms and definitions given in ISO 8600-1 and ISO 8¢
ind IEC maintain terminological databases for use in standardization at the following a

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

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

Requirements

Determination of field of view and direction of view of
S

[t specifies
f view and
hlculate the
h be used if

following documents are referred to in the text in“such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

uirements

cabulary

00-6 apply.

ddresses:

4.1

General

Method A applies only if the measuring distance is at least 30 times larger than the distance between the
distal end and the entrance pupillll and the accuracy requirement in ISO 8600-1 is satisfied. Otherwise,
the error caused by the distance between the distal end and the entrance pupil in Method A will lead to
a systematic measurement error.

Method B may be used at any distance. In general, any method is allowed which has the entrance pupil
as reference. Details about test Method A and Method B for measuring endoscope field of view and
direction of view, including their shortcomings, accuracies, application prerequisites (e.g. endoscopes
with a close focus distance and capsule endoscopes should only use Method B), etc., can be found in the
referencelll.
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4.2 Measurement accuracy (field of view)

Measurement accuracy shall be sufficient to be in accordance with ISO 8600-1.

4.3 Measurement accuracy (direction of view)

Measurement accuracy shall be sufficient to be in accordance with ISO 8600-1.

5 Apparatus

5.1 Meth

5.1.1 Gen

Method Au
for most tra
the distanc

5.1.2 Opt
the target
of the cent

od A (distal window reference)

eral

ses the distance from the distal window to calculate the field of view. MethodA is accepf
ditional rigid and flexible endoscopes because the measuring distancezis-much longer

ical bench, or equivalent device to support the endoscope being tested while ali

ral axis of the field of view to the centre of the target,.The device should also havg

capability t¢ adjust and measure the distance from the target to the distal window over the range of

50 mm % 0,
allow the ta

5.1.3 Tar

5.1.4 Tar
showing thg

D, =1

mm

where D,

Major divis
major divis
include 50 1
specified by

5.1.5 Illu
to visually i
delivered u

P mm. If the depth of field of the endoscope does not.include 50 mm, then the bench sh
frget to be placed at the measuring distance specified by the manufacturer. See Figure 1.

set holder and protractor graduated in degrees. See Figure 1.

et for field of view and direction of view tests, (see Figure 2) round shape, with ci
field of view B, in degrees, from a djstance of 50 mm computed as:

B
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hm, then an adjusted target, designed to measure the field of view at the measuring dist
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5.2 Method B (entrance pupil reference)

5.2.1 General

Method B uses the distance from the entrance pupil and may be used for all rigid, flexible, and capsule

endoscopes

5.2.2 Optical bench or equivalent device, to support the endoscope being tested while aligning the
target perpendicular to the central axis of the field of view. The device should allow adjustment of the
central axis of the field of view to the centre of the target. The device should also have the capability to
adjust and measure the distance from the target to the distal window over a sufficient range so that each

© ISO 2019 - All rights reserved
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of the concentric circles on the target can be coincident with the maximum diagonal field of view. See
Figure 1.

5.2.3 Target holder and protractor graduated in degrees. See Figure 1.

5.2.4 Target for field of view and direction of view tests, (see Figure 3) round shape, with two
concentric circles of known size (radii of r; and r,) and a crosshair at the centre of the circles. It is
recommended that r; = 18 mm and r, = 9 mm, however other sizes are acceptable if the depth of field or
field of view does not allow the endoscope to be properly focused on the specified target sizes when used

acco

5.2.%

to vi

rding to the procedure.

b Illumination source. white light target-illumination shall be provided with intensi
sually identify the target structure throughout the endoscope field of view. The illuming

ty sufficient
ition can be

dicular line

entre of the
vay that its

be mounted
to measure

rked on the

on-circular

tor relative

hin 0,5 mm

Adjust the

marked on

deliyered using either the endoscope illumination or an external source.

6 [fest methods

6.1 | Method A

a) Mount the target into the target holder. Adjust target in,such a way that its perpen
through its centre intersects the centre of rotation stage

b) Mount the endoscope to be tested in the endoscopecholder in such a manner that the ¢
Histal window is 50 mm # 0,2 mm from the targep,centre. Adjust the endoscope in a |
entrance pupil (if unknown, distal window) is atthe centre of the rotation stage.

c) [fthe depth of field of the endoscope does nafdnclude 50 mm, then the endoscope should
ht the measuring distance specified by the‘manufacturer + 1 % from a target designed
Lhe field of view at that measuring distance. Record the measuring distance.

d) WAdjust the endoscope holder by looKing through the endoscope so that the circles ma
farget and the circumference of the field of view is centred.

e) Petermine the largest viewed circle and record it as the field of view, in degrees. For a1
mage, only segments of the largest circle may be visible.

f) Read and record as’thie direction of view the angular position, in degrees, of the protrag
Lo the long axis dfthe insertion portion of the endoscope.

6.2 | Method'B

a) Mount the target into the target holder.

b) Moeunt the endoscope to be tested in the endoscope holder with the distal window wit
of the target. Sharp 1mage focus might not be possible to achieve at this distance.
endoscope in a way that its entrance pupil (if unknown, distal window) is at the centre of rotation
of the rotation stage.

c) Adjust the endoscope holder by looking through the endoscope so that the crosshairs
the target and the circumference of the field of view is centred.

d) Move the target away from the endoscope until the outer target circle with radius ry is fully in

view. Adjust the viewing direction from the endoscope to the target holder by looking through the
endoscope so that the circles marked on the target and the circumference of the field of view is

centred.

© IS0 2019 - All rights reserved
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f)

g)

h)

7

Move the target back to within 0,5 mm of the distal window and confirm that the crosshairs marked
on the target and the circumference of the field of view are still centred. If they are not, adjust the
viewing direction and repeat steps 6.2 b) through 6.2 e) until both features are centred.

Record the distance (d;) from the endoscope to the target with the outer target circle (r;) coincident

with th

e maximum diagonal field of view.

Move the target toward the endoscope until the inner target circle with radius r, is coincident with
the maximum diagonal field of view. Record the distance (d,) from the endoscope to the target.

Calculate and record the field of view (FOV) of the endoscope in degrees according to the formula:

FOV =2

See Fig|

r{ —r
K arctan #
dy—d,

ire 4.

Read and record as the direction of view the angular position, in degrees, of the-protractor rel

to thel

Testr

bng axis of the insertion portion of the endoscope.

eport

Any test report shall contain at least the following information:

a)
b)
‘)
d)
e)
f)

g)
h)
i)
j)
k)

the Inte
the typ
the met
measuf

measul

rnational Standard used (including its year of publi¢ation);
e of endoscope, manufacturer, model, and serialiiumber;
hod used;

ing distance between target and distalénd of endoscope;

measul

interva[;

the lab
the nan
the pla

any dey

ed direction of view in degrees and measurement uncertainties for 95 % confid

ratory or company carrying out the test;
ne of the testing enginheer;
e and date offest;

iations from the procedure;

any unyisual features observed.

ed field of view in degrees and measurement uncertainties for 95 % confidence interval;

itive

ence
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Figure 1 — Example of a test device (schematic) for Method A and B
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Figure 2<-<Target for field of view and direction of view tests, Method A (not to scale
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dgp | distance between the entrance pupil and the distal window surface
FOV | field of view

Figure 4 — Method B field of view test

Figure 3 — Target for field of view and direction of view tests, Method.B-(not to scale)
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