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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 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 10594 was prepared by Technical Committee ISO/TC 171, Document management applications,
Subcommittee SC 1, Quality.

This second edition cancels and replaces the first edition (ISO 10594:1997), which has been technically
revised.
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Introduction

This International Standard has been prepared to provide a means of checking the quality of output of rotary
camera systems. Rotary cameras have certain characteristics that require a different form of test target from
that specified for checking planetary cameras in ISO 10550.

The processes of microfilming may result in the production of an image that is in some way inferior to that of
the original document. In order to keep such deterioration within acceptable limits, the output of the camera
needs to be checked regularly so that faults can be corrected and any necessary adjustments made.
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INTERNATIONAL STANDARD ISO 10594:2006(E)

Micrographics — Rotary camera systems — Test target for
checking performance

1 Scope

This International Standard specifies a test target and a method for checking the optical and mechanical
performances of rotary cameras used for producing 16 mm microfilm.

This test target and method can be used for

— evaluating the performance of cameras (e.g. before purchase to establish initial reference),
— acceptance tests (e.g. confirming purchase specifications after maintenance), and

— routine checking (e.g. weekly or monthly).

NOTE The characteristics of a rotary camera are indicated in Annex A.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 5-2:2001, Photography — Density measurements — Part 2: Geometric conditions for transmission
density

ISO 5-3:1995, Photography — Density measurements — Part 3: Spectral conditions

ISO 5-4:1995, Photography — Density measurements — Part 4: Geometric conditions for reflection density
ISO 446, Micrographics — ISO character and ISO test chart No. 1 — Description and use

ISO 2471:1998, Paper and board — Determination of opacity (paper backing) — Diffuse reflectance method
ISO 3334, Micrographics — ISO resolution test chart No. 2 — Description and use

ISO 6196-1, Micrographics — Vocabulary — Part 1: General terms

ISO 6196-2, Micrographics — Vocabulary — Part 2: Image positions and methods of recording

ISO 6196-3, Micrographics — Vocabulary — Part 3: Film processing

ISO 6196-4, Micrographics — Vocabulary — Part 4: Materials and packaging

ISO 6196-5, Micrographics — Vocabulary — Part 5: Quality of images, legibility, inspection

ISO 6196-6, Micrographics — Vocabulary — Part 6: Equipment
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1ISO 6196-1, ISO 6196-2, 1ISO 6196-3,
ISO 6196-4, ISO 6196-5 and ISO 6196-6 apply.

4 Description of the test target

4.1 Characteristics of the base
The test target shall be made on a white opaque base. Its visual diffuse reflection density, measured as

specified in ISO 5-3 and ISO 5-4, shall not be more than 0,08. Its opacity, measured as specified in ISO 2471,
shall be over 85 %. This test target shall be positive-appearing.

4.2 Test target layout

The test target shall comprise the following, arranged as shown in Figures 1 and 2 (ISO test chart No. 1 shall
comply with ISO 446 and ISO test chart No. 2 shall comply with ISO 3334):

— 3 double columns, one each at the right, centre, and left of the target, consisting of groups either of
ISO test chart No. 1 characters, ranging from character 56 to character 280, in a line, or of ISO test chart
No. 2 patterns, ranging from 7.1 to 1.4;

— 2;’series of lines composed of upper-case and lower-case printed characters arranged in portrait form in
the centre of the left side of the target and in landscape form in the centre of the right side;

— 23_'series of 2 columns of frequency ladder patterns of 1.8, 2.0 line pairs/millimetre, to the left of centre;
and 2.5, 3.2 line pairs/millimetre, to the right of centre;

— atleast one reference scale, graduated in millimetres, between 2 frequency ladder patterns;

— an arrow to indicate the direction of feed, large enough to permit measurement of density (see 4.3) and
parallel to the columns of frequency ladder patterns;

— 2 perpendicular lines, one 220 mm in length, the other 200 mm in length (parallel to the frequency
ladders), that cross within the target. The intersection is marked with a circle to indicate their use as an

orthogonality check. The ends of the lines are clearly marked and their lengths shown on the test target,
for use in checking effective reduction ratio.

4.3 Contrast

When measured in accordance with 1SO 5-3 and I1SO 5-4, the minimum difference in visual diffuse density
between the base of the target and the printed features, e.g. the arrow (see 4.2), shall be 1,3.

4.4 Identification
The following elements shall appear, as text (excluding quote marks), on the test target:
— “rotary camera test target”;

— “certifying agent /source of issue”.

© I1SO 2006 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



263 903 004 veg e

€ R we ooN g@N sel oel e % gg@ 239 994 93¢ 88 o3
39 838 282 138 19 2z - 2928 398 328 388338 ]

V AJOAISSOIB0IE WOy ;l A L PISIEY S| UOIINPAY 0y S

¢ g by poswioy)id 2
" ‘o pamwassv l() paxsn 09 M

o o Auadotd lONl \ualsks v tm% I Z ﬁ g!im i 'L
124 )0 5000k 1203 a1 S51E-s Ao L UUSHEEISY S Aexy SnsS SuL € BTG u_‘apu““np 2t
4S ONYAA 9Y | 1O 30UPDBYAY 1DPXT Y] € () € 8 A | 1Y PIOJSWioy) 1d (,
1 Buiuuedg Ag paspnr ag ey Aipqids1 g o g g A x ; z 214305) map i1d 6
N ADAISSAITOI] MUODOG AR 1 PISIPY S| UOIDNPAY Iy NS paogsiugay ) id
u 1() pammessv ‘0 paxsn'pv Auado:d \oN " ma:s&g v wvs [ g o g iM 1p nyon
md .omnaq mn;on‘ asne) Azw mu msqn nm,o ew wamm au r "9 [ u‘ae st rw‘w !dz 16
4S SUYM YL JO 2IURDOI0Y 1IPXT Y] § 0 ¢ § A |1y projswiay)ad ¢
1 Buuueds Ag padpnr ag Aey Aiqi8381G 0 E 8 A s( }Z 214309 MaN 1d 6
V Apaaissaidolg awo oy |,M.| POSILY S UOIDRPRY Oy Sy 9 7 & § BN s | paosway ) id 7
110 paiquiassy 10 paIsiipy Kuadond on g malsﬁs A uans e 0 8 [#1p Jjog MaN td L
143 1) SON0I) 1o ) omg SSNES AeHl 10U, LoStEsBSY SARR A6 JANSA0 41 £ 8 i :
1S ANYM DY ] JO 2IURDD[IIY DEXT Y] G (O ¢ g A | 1y pm(slu| Wy ud 6
1 Buuueds Ag pasdpnr ag Key Apqi8a] G 0 € 8 A% ) Z U100 MaN ¥d 6

ISO 10594:2006(E)

.m., WO (A "PASICY S| USHDBPIY 4L Y G £ € b s L piosuipy yud ¢
35S |ov Al 2001 JON 4} wawsis gunste 08! s 1P 214109 MaN «d L

3 .Ml‘als‘m”] Aew m w:-l?mﬁl\éy anm Aew .wa;qc a\uu €9 1 H e wu _) MaN N .’/l C
11 3O 9OUPLAAY 1PXT YL ¢ 0§ g A | 1Y Projsway; yid g
1 Suuueas £g padpny ag Aepw AQi8a1 G 0 € 8 A% 4 Z Jylon maN 14 6
WO (I ” TPOSIUY S| GOLINPAY YL SV Y 7 & ¢ s Epiopsway )y id
dm 10N §; ‘washs v uJﬂs 12 0 8 m P 3“1!09 MBN ld {

"

;Avy‘ Jan ascoauuu yluiav wmwNnL/“

X3 oYL ¢ 0 ¢ gAY progswioy)d 6

l Sunuueag Ag padpnr ag Aew ANg3agoE8A y| § Z 214305 may id 6

S AP0 MO Y SIEY S| UORINPAY YL SV G s g bnsip n|\||n¢)1||

} 10 pajquiassy 10 naxsnipv Auadmd ION ) ulaMs v ms I z o gl Ml D 2iyjo aN 1 L
i X

n“ }A() BRSO ”“98

ey (¥
350 o 1L SRSy SNEH O JoNaSG0 ouL £ 85 1 U i A

g OUYAA O] 4O 9IULIINIY PXF YL S 0 ¢ 8 A 1Y projswioy)ad ¢

1 Bmuueog Kg padpnr ag Aew AngidaT 9 0 g 9 AN} Z 24309 maN id 6
¢ AJIATS UGG [[IAA 4] POSIEY S| UOH R, 26 bosypaopagagyid 2

¥ APARSIHOLY U0 08 i PONITY 5] UOUINPAR VY| Y 9 7 € § b s | piojsway ) id 7 Rl
[ Rle} DQMIIIQ%‘V ‘O pa]snlpv Auadmd }oN J) WASAS Y2 mg [ 208! mi1ponog maN id /

J150 PAIquiassy 0 paisnipy A113d01g JON Ji ‘WASAS ¥ YaNS [ 2 0 8 ! M 4 p oo mand /

Sl

i wl il
|1ImIm%ﬂﬂIHIHHIIIIMHMIMIIIIIWWIIIIIWWWIWNMIIHIHIHI#IIIIJ|||1IIIWMNIH\MIHHW\III\IIIIII\IW |||||U||\||||| i{lllﬂll\lllllllllllhﬁﬂlﬂ||IH||I|||IIIHﬂHIIIII\III\IIII||||\MHHIIHI!MNHIII1IIMMWWWWNIMWNHIIIIHMUIMMNIHHIINIIII

263 S03 vow —— 263 903 0oy oo o3 T
08 ol sgg 208 928 223 s9g 838 sur s 1xs smw won v 062 00l oa% 0®§ 03 923 982 et 98w 328 1 1
} D :
rotary camera test target certifying agent/source of issue
2 0w 8o o Q Q @92 003 Te sas se L. Q02 03 00X 26
Ngimnrmn oS8 28 338 228 882 238 srs sa s v . 293 902 224 293

IIIIIIlIIIIIIIIIlIHIIHN|||||||||||||I|l||Illlllllllllll\llllllhmlllll
°°|||IlllII|3l||IIIIlI||l|||III|||1|llI|l||||IIIIIII!lllllllllllllllllllllIll||||||||||||||IIIIHIHIIIHIIH!IIIIII||||I|i||||l||||||||II|I|||||||||!1||1||||||ll|l||||\l|||l|\lllll|||I||||||l||III|II||III||||I|l||I|||||ll|||ll|\I|||||I|M|||||||||||l|||||||||||||||||lll||l||l||l|l||||||l||||\|I|HlIl|l|||||||||||||I\|\|||$|||||l|I||||II||l||||IIIIII|||

2
o

o
<
2
I
7]
B =4
[=
n
o
-
«©
-
=
o
2
o
G
E
@
& -4
O
a
(=2}

0 5 Legibility
305 The Exac:
71kv8305 Leg

9 pt Chelmsford hily 8 305 The Exact

9 pt Chelmsford h i

9ptNe

3 & 03 o0 - ——
& ggﬁ gg§ 9028 322 259 251 82 28 1 e n

Figure 1 — Layout for test target with ISO test chart No. 1
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Figure 2 — Layout for test target with ISO test chart No. 2
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5 Microfilming of the test target

5.1 Exposure setting

The exposure should be set to produce a background density of the microimage of the test target within the
range 1,0 to 1,3, measured in accordance with ISO 5-2 and ISO 5-3. To check the background density, film a
blank sheet of the same type of paper if available from the supplier, as used for the test target and measure
the density of the microimage. If blank target stock is not available, use a plain white paper of 85 %
reflectance as measured in accordance with 1SO 5-4:1995. Be certain to re-set the camera exposure to the
correct value for the documents being filmed.

5.2 Feed
Feed the test target into the rotary camera in the direction of the arrow (see Figures 1 and 2).

If the width of the camera aperture exceeds the size of the test target, move the target along the aperture and
film it as many times as are necessary to cover the entire width.

If the width of the camera aperture is less than the size of the test target, cut the test target in the direction of
the arrow, into strips that fit the aperture and film all the strips in succession.

5.3 Number of exposures

For set up and after major repairs, microfilm the test target a minimum of 10 times. Number the microimages
from 1 to 10 for the control. For routine production, it is not necessary to film the target 10 times. In the case of
a camera that microfilms the front and back sides of the document simultaneously (duplex), the test shall be
performed checking both the front and rear field. If the camera is capable of microfilming multiple rolls of film
simultaneously, the above evaluation method shall be repeated for each roll.

If only a portion of the photographic field is used in production, the above evaluation method may be applied
to evaluate only that portion of the photographic field used.

6 Test target evaluation procedure

6.1 Microscope

Use a microscope that has a good quality achromatic objective, a magnification between 50:1 and 150:1 and
some means of measuring image size.

6.2 Mechanical performance
If there is any defect in the mechanical transport of the test target or film, some lines of the ladder patterns will

appear blurred on the microimage. Examine the ladder patterns for signs of blurring whether general or
intermittent (see 6.3).

6.3 Optical quality (resolving power)

Examine the microimages of the test charts and determine the resolving power in accordance with ISO 446 or
ISO 3334, paying particular attention to any blurring (see 6.2).

6.4 Reduction ratio

Check the camera's reduction ratio by comparing the length of the reference lines on the original test target
with the length of their microimage.
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6.5 Legibility test

To check legibility, examine the lines of characters on the microimage.

7 Results of the tests
Record the results of the tests and keep them.

For microimages recorded in modes other than simplex or on multiple rolls simultaneously, record the least
favourable results for each arrangement.

Record the information listed on the data sheet shown in Figure 3.
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DATA SHEET

1 Microfilming procedure
— date of microfilming;
— testing purpose (performance, routine, maintenance, reception, ...);
— camera number;
— type of camera used;
— type of film used;
— nominal reduction ratios used,;
— microimage background density;
— camera operator.
2 Results on each of the microimages produced
2.1 Transport evenness, checked on frequency ladder patterns
2.2 Actual reduction ratio measured
— dimension of the microimage of the reference scale.
2.3 Patterns resolved (ISO test chart No. ...)

Smallest character or pattern read in the centre on each side.

Note its location.

2.4 Size of smallest printed characters read
Horizontal characters Vertical characters
pt/mm pt/mm

3 Comments

Figure 3 — Information for data sheet
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Annex A
(informative)

Characteristics of rotary camera

A.1 General

The primary appeal of rotary cameras is a high throughput rate. To satisfy the needs of the business
community, endorsers and sequential imprinters stamp the documents while in motion, thus introducing the
possibilities of hesitation in the transport of the documents or produce vibrations of the optical image during
exposure. These functions may reduce the microimage quality.

A.2 Film and document movement

A.2.1 Synchronization

Keeping the film and document in synchronization is one of the most important aspects of rotary microfilming.
Generally, a ladder test target is used to observe the lack of synchronization between the movement of the
film and the document allowing examination of the mechanical operation of the camera.

If there is a momentary synchronization problem, often called “loss line” or “glitch”, it will appear as a blurring
of a small group of lines in the ladder patterns in the test target. As the blur occurs in the direction of travel of
the film, lines perpendicular to the direction of travel will be blurred in that narrow area across the width of the
film; however, lines parallel to the direction of travel will not show such a loss in resolution. This effect will
extend across the entire frame as a narrow band of slightly degraded image quality but legibility may still be
maintained. In a printed document, it may affect only one line of printing (see Figure A.1).

Normal wear in both the film and document drive may cause a lack of synchronization.

A.2.2 Focus

The film is generally driven around the circumference of a capstan drive roller. This roller must be a precise
cylinder or the image will move in and out of focus. This is even more critical at high reduction ratios where the
depth of focus of the lens is very small.

A.2.3 Maintenance

Because of the high speed movement of the documents and the method of transport, a large quantity of paper
dust is generated in the camera. Glass-guides, mirrors, as well as other components within the machine
become very dirty and require continuous and proper maintenance to maintain quality. When the camera is
determined to be in optimum operating condition, a test target should be filmed and recorded as a reference
base. Comparison of future test results with the reference base should help to determine when service is
required.

A.3 Quality of original documents

The quality of the original documents to be microfilmed is very critical for several reasons. Various thicknesses,
sizes, and surface finishes of papers make the documents difficult to handle through the document transport.
Some poor quality documents produce excessive dust and, therefore, increase the frequency of machine
maintenance. Documents with carbon back make the optical components of the camera dirty. Extremely thin
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documents may have a tendency to wrinkle. Should the document encounter a momentary hesitation (glitch)
at the time it is in the exposing position, the image of the document will be momentarily out of synchronization
with the film and a line or two of the information will be blurred perpendicular to the direction of travel.

Figure A.1 shows how a glitch can mislead the observer to read a lower value of resolution than the
photographic system is capable of producing.

NOTE Pattern 1.6 is not resolved while patterns 1.8 and 2.0 are resolved.

Figure A.1 — Effect of glitch on the patterns of ISO test chart No. 2
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