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This standard recommended practice specifies procedures for quality control of images produced when aperture cards are
scanned.
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Foreword (This foreword is not part of American
National Standard for Information and Image Man-
agement, ANSIVAIIM MS50-1994 — Standard Rec-
ommended Practice for Monitoring Image Quality of
Aperture Card Film Image Scanners.)

This standard recommended practice addresses proce-
dures for establishing the quality control of electronic
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images that are produced when aperture cards are
scanned. It contains three informative annexes (A, B,
and C), which are not to be considered part of this
standard. Annex A (Scanner test results log) is a log
sheet to be used to document various aspects of the
quality control program. Annex B (Target manufac-
turer’s details) contains eleven drawings (B-1 through
B-11) of the aperture card, frame size, and image
alignment (A-size, both landscape and portrait), and
other aspects of the aperture card test images. This
annex provides additional information about Test Tar-
gets Numbers 1, 2, 3, 4, and 5. Annex C (Threshold
target) contains a description of a target that can be
used to check scanner thresholding. The targets pro-
vided in these annexes are for informational purposes
only. These targets are available through commercial
sources.

This standard recommended practice is only directed
toward successful calibration of the scanner. The ulti-
mate user's image requirements are dependent upon
the scanner and other system components, such as
printers and monitors. The system's operator must
establish and maintain similar procedures for each of
the system components that affect the output image.
Every scanner, including replacement scanners, must
be calibrated. Some scanners have automatic image
enhancement features; therefore it may be necessary
to establish quality references to represent image
enhanced output.

Test Target Numbers 1, 2, 3, 4, and 5, which are
referred to in this standard, are aperture cards. The
thresholding target, also an aperture card, is described
in Annex C, an informative annex, which is not a part
of this standard. Members of the AIIM C13 Elec-
tronic Tmaging Standards Committee and the AIM
C13.1 Electronic Imaging/Aperture Card Scanning
Committee acknowledge the efforts of Applied
Image, Inc. of Rochester, New York, for the technical
development of the targets. Following are descrip-
tions of the targets.

Test Target No. 1: Frame size and image alignment
target
Seven aperture cards
-— A size and B size: 16X reduction
ratio (four aperture cards, both land-
scape and portrait)
— C size: 16X reduction ratio (one
aperture card, landscape)

1.0btaining the test targets: Contact the Associa-
tion for Information and Image Management (AIIM),
Publications Sales, 1100 Wayne Avenue, Suite 1100,
Silver Spring, Maryland 20910; (301) 587-8202; fax
(301) 587-2711.
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— D size: 24X reduction ratio (one
aperture card, landscape)

— E size: 30X reduction ratio (one
aperture card, landscape)

Test Target No. 2: Pestrecov star pattern and
wedges
One aperture card
— Pestrecov star pattern and wedges

Test Target No. 3: Line widths
Five aperture cards
—A,B,C, D, and E size

Test Target No. 4: Focus check
One aperture card

Test Target No. 5: Typical engineering drawing
One aperture card

Threshold Target
One aperture card

Suggestions for improvement to this standard are wel-
come. They should be sent to the Chair, AIIM Stan-
dards Board, Association for Information and Image
Management, 1100 Wayne Avenue, Silver Spring,
MD 20910-5603.

At the time it approved this standard recommended
practice, the AIIM Standards Board had the following
members:

Name of Representative Organization Represented

Marilyn E. Courtot, Association for Information
Chair and Image Management
Avi Bender CONTEL Federal Systems

Thomas C. Bagg National Institute of
Standards and Technology

Jewel M. Drass Bell & Howell

John C. Gale Information Workstation
Group

Bruce A. Holroyd Eastman Kodak Company

Charles A. Plesums USAA

George Thoma National Library of
Medicine

Stephen Urban Delta Information Systems

Eileen Usovicz Mid-Atlantic Preservation
Service

Herbert J. White Genealogical Society of
Utah

il
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The AIIM C13 Electronic Imaging Standards Com-
mittee had the following members at the time it
approved this standard:

Name of Representative Organization Represented

Linda Wallace, Chair FileNet Corporation

Tom Atwood IMNET Corporation

Thomas C. Bagg National Institute of
Standards and Technology

Alan Bain Smithsonian Institution

Gerald Bensi Bell & Howell Company

Chuck Biss Photographic Sciences
Corporation

Bob Blackwelder Florida Sheriff's
Department

Sylvie Bokshorn Polaroid Corporation

Robert W. Bristol Xerox Corporation

Bill Cox Qualis International

Wayne Doran NCR Canada Ltd.

Jack Eisen MIT Microreproduction
Laboratories

Eric Erickson Genealogical Society of
Utah

Jon M. Fech First National Bank of
Chicago

Tom Fine Nevada Micrographics

Richard Gershbock Information International

Steven Gilheany International Imaging, Inc.

Scot Gilkenson Cognetics Corporation

Bruno Glavich Applied Image, Inc.

Ralph Grant 3M Company

Pawan Gupta Kofax Image Products

Joseph G. Hardy Department of the Army

William Hooton I-Net, Inc.

Paul Horowitz Xerox Corporation

Dean Hough Kofax Image Products,
Inc.

Jonah Howells Bell & Howell Company

John Jamieson Blueridge Technologies,
Inc.

Clara F. Jehle State of Alabama

Don S. Kyser Computer Microfilm Corp.

Richard Leslie Polaroid Corporation
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Duke Power Company
Eastman Kodak Company
A & P International
Polaroid Corporation

The AIIM Electronic Imaging/Aperture Card Scan-
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lowing members at the time it processed and

approved this standard:

Name of Representative Organization Represented

Bruce Evans, Chair
John Dykeman

Phil Eckell
Camden Gass

3M Company

Modern Office Technology
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Deere & Company
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Arm
. Y Donald Klosterboer Anacomp, Inc.
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American National Standard for
Information and Image

Management —

Standard Recommended Practice —
Monitoring Image Quality of Aperture
Card Film Image Scanners:
ANSI/AIIM MS50-1994

1 Scope and purpose

1.1  Scope

This standard recommended practice provides proce-
dures for the ongoing control of image quality within a
digital aperture card image management system. The
objective is to provide a means of monitoring output
image quality. Regular use of these recommended pro-
cedures should ensure continued maintenance of an
established level of image quality.

The procedures covered in this standard recom-
mended practice are designed for an operator and
have two purposes:

1. To provide the operator with information
needed to set up criteria for monitoring image
quality.

2. To give the operator knowledge of what the
scanner can do and, more importantly, what it
will not do.

The targets, numbered 1, 2, 3, 4 and 5, are sufficiently
detailed so that all scanners will fail at some point.
The point of failure tells the user what kinds of things
the scanner will not scan properly (for example, type
size, etc.).

Once the absolute capabilities of a scanner are deter-
mined, the user needs to know the performance of the
scanner today as compared to the last time the scanner
was calibrated. This standard recommended practice
points out the need for the regular assessment of a
given scanner compared to its own best performance.

1.2 Purpose

The purpose of this standard is to provide a way of
specifying and establishing procedures for quality
control of images that are produced when aperture
cards are scanned. Images of test targets and charts
that can be used with the procedures are included.

2 Normative references

All standards are subject to revision. When the fol-
lowing documents are superseded by an approved
revision, that revision may apply.

USA USA
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2.1 Referenced international standards
ISO 3272.1-1983 (R1989), Microfiiming of technical

drawings and other drawing office documents — Part
1: Operating procedures.

1SO 3272.2-1978, Microfilming of technical drawings
and other drawing office documents — Part 2: Qual-
ity criteria and control.

ISO 3272.3-1975, Microcopying of technical draw-
ings and other drawing office documents — Part 3:
Unitized 35mm microfilm carriers.

ISO 3334-1991, ANSI/AIIM MS51-1991, Micro-
graphics — ISO resolution test chart no. 2 — Descrip-
tion and use.

2.2 Related international standards

ISO 3078.1-1974, Technical drawings — Lettering —
Part 1, Currently used characters.

ISO 7083-1983, Technical drawing — Symbols for
geometrical tolerancing — Proportions and dimen-
sions.

IS0 3272:4-1994, Microfilming of technical drawings
and other drawings office documents — Part 4:
Microfilming of drawings of special and exceptional
elongated size.

2.3 Related American national standards

ANSI/AIIM MS39-1987, Recommended practice for
operational procedures, quality control and inspection
of graphic computer-output microforms.

ANSI/ATIM MS44-1988 (R1993), Recommended
practice for quality control of image scanners.

ANSI/AIIM MS51-1991, ISO 3334-1991, Micro-
graphics — ISO resolution test chart no. 2 — Descrip-
tion and use.

ASME Y14.2M-1992, Engineering drawings and
related documentation practices — Line conventions
and lettering.

2.4 Related publications

ANSI/AIIM TR2-1992, Technical Report for Infor-
mation and Image Management — Glossary of Imag-
ing Technology.

3 Definitions

The following definitions apply to terms that appear in
this standard. Other terms are defined in ANSIAIIM
TR2, Technical Report for Information and Image
Management — Glossary of Imaging Technology.
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3.1 Aliasing: (1) Phenomenon in which a sampled
signal is degraded by false lower frequency compo-
nents, normally caused by sampling data at an insuffi-
cient rate; (2) Distortion of an image on a raster scan
display caused when the detail of an image exceeds
the resolution of the cathode ray tube (CRT); (3)
Image defects generally caused by elements of a
scanned image being smaller or not registered with
the picture element.

3.2 Halftone: Technique of reproducing continuous-
tone illustrations by photographing the image through
an etched screen. NOTE: The finer the screen (mea-
sured in lines per inch or millimeter), the higher the
quality of the resulting negative.

3.3 Image scanner: For the purpose of this docu-
ment, a scanner or image scanner is a device that elec-
tronically captures data from an aperture card in a ras-
ter pattern and creates a digital file of the
monochrome image of the document. Also see scan-
ner, 3.9.

3.4 Moire: An image defect caused by interference
of one pattern with another, which shows as a beat
frequency between the two patterns.

3.5 Point: Also printer's point. Measure of type size
in graphic arts type. Nominally 1/72 inches, precisely
0.013837 inches (0.3514598 mm).

3.6 Post-test: A verification test performed after the
original documents are scanned.

3.7 Pre-test: A calibration or verification test per-
formed before the original documents are scanned.

3.8 Rectangularity: A measure of the equality of
the lengths of opposite sides of a rectangle and the
correctness of the angles. With perfect rectangularity,
the opposite sides will be of exactly equal length and
the angles will be exactly 90 degrees.

3.9 Scanner: A device that converts a document into
binary (digital) code by detecting and measuring the
intensity of light reflected from paper or transmitted
through microfilm.

3.10 Serif: In a typeface, the short decorative cross
lines at the ends of the strokes in some characters. A
typeface with no serifs on any characters is referred to
as a sans-serif typeface.

3.11 Stair-stepping: See aliasing, 3.1.

3.12 Target:Any document or chart containing iden-
tification information, coding, or test charts.

3.13 Test chart: An image, comprised of different
(or a number of the same) test targets, designed for
test and evaluation of imaging systems.

3.14 Test element: An image designed for test and
evaluation of imaging systems, e.g., a specific line of

type that is set in a particular point size, a specific col-
lection of horizontal and vertical lines and spaces, a
line that represents a specific frequency, i.e., 50 cycle/
mm and 152.4 mm (6.0 inch) length.

3.15 Test pattern: An image that is comprised of a
collection of test elements, (e.g., resolution test ele-
ments, frequency test elements) and that is designed
for test and evaluation of imaging systems.

3.16 Test target: An image, comprised of test pat-
terns and/or test elements, designed for test and evalu-
ation of imaging systems.

4 Principles of image quality control

4.1 General

Image quality control is the term given to the proce-
dures and techniques that are used to maintain consis-
tency of output. Properly used, these procedures
answer the question, “Is what I am producing today as
good as the best I can produce?” The answer to this
question is used to determine if production can con-
tinue or if a maintenance technician must be called.

A second question may also be answered — “Is what
I am producing today as good as what I produced yes-
terday?”’ The answer can be used to show the varia-
tions of a piece of equipment while it is still within
allowable performance limits.

4.2 Defining the need for image quality control

In the typical digital image management system, aper-
ture cards are scanned and indexing information is
entered. In some systems, the scanned image of the
aperture card may never be examined until it is
needed. Strict image quality control is required to
assure that the images stored are of acceptable quality
and are able to be located by way of the index.

If a scanner is not operating properly, a large number
of useless images may be stored on the system. When
the problem is discovered and corrected, the original
documents will have to be scanned again. Procedures
should be established so that any problems are discov-
ered while the original documents are still available.

The image quality monitoring procedures described in
this document allow the user to make sure that the
system is performing today as well as it was when
originally adjusted by the manufacturer and as
approved by the user. Used on a regular basis, these
procedures can assure users that the scanner will pro-
duce digital images of sufficient quality for their
intended use.

4.3 Establishing a guality reference

It is extremely important to establish the definition of
“good output” from a digital image management sys-
tem. It is the nature of these systems that some images
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(black-and-white text) will be more faithfully recorded
than others (halftones, color, etc.). Comparing a current
target image against a known reference allows a non-
technical user to easily make judgments about system

quality.

To establish a quality reference, the entire system must
be working. The scanner should be adjusted to provide
the best possible results for the type of material to be
scanned. All of the targets, the five described in this
practice (Figures 1 through 5) and all targets made by
the user, should be scanned. The targets should be out-
put to hard copy and carefully examined. If the quality
of the targets is sufficient for normal use, the hard cop-
ies should be carefully preserved and the digital images
may be stored on electronic media. All scanner adjust-
ment settings should be noted on the hard copy. The
result of this process becomes the quality reference.

If the normal use of the scanner is to scan all aperture
cards in the order in which they come, without regard
for content, then the scanner setup used for the quality
reference should reflect the best compromise of settings
for the different types of originals that will be encoun-
tered.

Some users change the scanner settings for each aper-
ture card according to the content of the aperture card.
Other users sort aperture cards according to scanner
parameters, and change the scanner settings before
each batch of aperture cards of the same type or have
separate scanners for different types of aperture cards.
In any of these cases, it is desirable to create a separate
quality reference set for each type of aperture card that
will be treated separately.

The user should be aware that any maintenance done to
a scanner may affect the actual results of the user con-
trollable settings. For this reason, any time the scanner
is recalibrated by a technician, a test run of all targets
should be made. Once a match for the original quality
of the targets has been achieved, the new proper set-
tings should be recorded. If the original quality of tar-
gets cannot be achieved, then either the scanner still has
a problem, or the calibration was not performed prop-
erly. In either case, additional corrective maintenance
is probably necessary. (A good general rule is to run
the test targets before signing off on maintenance. It is
easier to ask the technician to re-adjust the scanner
immediately than it is to call the technician back when
the next test is done before a scan batch.)

4.4 Pre- and post-testing
While it is desirable to make sure that every film image
is scanned correctly, it is clearly not practical to do a

test run before each aperture card to be scanned. When
batches of similar aperture cards are to be scanned,

a good compromise is to do a test run before the batch,
check that the scanner is properly set up and working,
scan the batch, then do a test run after the batch to make
sure the results are still acceptable. If the final pre-scan
test run and the post-scan test run are the same, the
scanner can be assumed to have been working properly
during the whole scanning session (as long as the scan-
ner adjustments were not touched during the scanning
session). If the post-scan test image is not acceptable,
the aperture card images in the scan batch should be
examined to determine which, if any, must be scanned
again.

Where the scanner is adjusted separately for each aper-
ture card, the pre- and post-testing approach outlined
will not work. One approach for this situation is to
determine, by way of pre-testing, a small number of
allowable settings that the scanner operator may use
during the entire scanning session (one setting per aper-
ture card type). This pre-testing will be done primarily
with a user-created target. Following the scanning ses-
sion, the operator should post-test with the same target,
using the settings established in the pre-test run. Com-
paring the respective pre-and post-test runs will deter-
mine if the scanner has maintained its calibration, but
cannot ensure that the proper settings were used for
each document within the scanning session.

4.5 Record keeping

A record (log) of all test runs should be maintained. A
test run will consist of all targets that are relevant to the
type of original for which the scanner is being adjusted.

This record (log) provides management with the assur-
ance that quality control procedures are being followed,
but more importantly, allows a technician to spot a
growing problem before it becomes too serious. (An
example of this would be if the log showed that the
threshold setting for a proper image was consistently
changing in one direction, then a light source may be
going bad.)

Figure 1, Test run log, is one example of the type of log
that should be completed for each test run. If multiple
test runs are required to produce a satisfactory image,
each test run should be recorded to assist the techni-
cian. (Annex A, Scanner test results log, an informa-
tive annex, contains a blank log sheet, suitable for pho-
tocopying.) The number and type of settings will vary
from scanner to scanner.

Date | Imitials Setting Results

2/5 RTG 7 50 90 OK

2/6 JEN 12 50 95 | TooDark — NG
2/6 JEN 8 49 22 OK

Figure 1 — Test run log

USA USA
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5 Frequency of testing

How often test runs should be made depends on how
much scanning will take place and the consequences
of improperly scanning aperture cards.

The best security is provided by doing a test run
before and after each batch of aperture cards scanned,
where a batch is a number of aperture cards scanned
with the same settings. This may be ten aperture cards
or ten thousand aperture cards. However, the batch
should be terminated at the end of a shift, and new test
runs made, even if all aperture cards have not been
scanned. If the pre- and post-test runs are acceptable,
the scanned aperture cards will generally be accept-
able.

If a scanner is known to be stable, the test runs after
each batch can be eliminated. In this case, it may be
desirable to print out and examine the last aperture
card scanned to make sure it is acceptable. Testing
only at the beginning and end of each scanning shift
or work day may be acceptable in some operations,
but this should be the minimum testing frequency.

Frequent testing is strongly recommended because it
minimizes the risk of lost time or lost aperture cards.
If frequent testing is not carried out, there is a risk of a
misadjusted scanner creating images that are unusable
and committing non-erasable storage to these images.
By the time a scanner problem is detected, thousands
of aperture cards may have been scanned and will
have to be scanned again. A worse risk is incurred if
original aperture cards are routinely destroyed after
scanning.

6 Procedures for test run

Typically, a test run will include all six of the standard
targets and whichever user-created targets are relevant
to the type of original to be scanned. The procedures
in Sections 6.1 to 6.7, should be followed.

6.1 Setup of scanner parameters

The scanner parameters should be set up to exactly
match the original scan parameters established for the
most recent guality reference for the type of aperture
cards to be scanned.

In a situation where a scanner is known (via the log)
to be drifting in calibration, it may be desirable to ini-
tially adjust the scanner to the settings that worked at
the end of the most recent scan of the same type. This
should be a temporary situation until the scanner can
be fixed. Consistently operating in this mode indi-
cates that either there is a problem with the scanner’s
stability or that the quality reference set does not
reflect the proper settings.

USA USA

IMPORTANT: For a test run that is a post-test of a
baich of a consistent type (a test run made after the
originals are scanned), DO NOT re-adjust the param-
eters because the point of a post-test is to make sure
that everything worked correctly as set up.

6.2 Placement of target cards on the scanner

Target cards should be placed in the input hopper of
the scanner.

6.3 Scanning

The test targets should be scanned using the same pro-
cedures used for normal aperture cards. Do not
change any scanner settings between targets.

Typically, electronic images resulting from test scans
are placed in temporary storage while the image is
being printed and evaluated and while any technical
problems disclosed by the test scans are rectified.
After use, the electronic test images may be erased or
stored to permanent memory for retention.

6.4 Examination of targets on screen

If the system provides the capability to view images
on a screen (with acceptable resolution) the test tar-
gets may be examined on a screen. For some users
this may be sufficient, and hard copy need not be pro-
duced. It is recommended that screen examination be
used where possible until a satisfactory test run is
achieved, with the final (successful) run being output
to hard copy.

The user should be aware that both screen examina-
tion and paper examination may introduce distortion.
If the printer used for output of test images is not
aligned, or introduces image problems (wavy lines,
dark spots, light spots, etc.), these may be erroneously
attributed to the scanner. A cathode ray tube (CRT)
may introduce distortion due to changing the aspect
ratio of the image (a circle in the image appears to be
oval), aliasing (thin lines disappear or appear jagged),
or simply by having a resolution too low to show the
detail of the image.

The main disadvantage of screen examination is that a
user has no easy way to compare the current scan
against the reference scan. While an experienced user
should become accustomed to examination of the
screen, the novice may have problems deciding if a
given image is good enough to accept. Flipping back
and forth between the test image and the quality refer-
ence image on the screen is much more difficult than
placing two sheets of paper side-by-side for examina-
tion. If a system can display two pages at once, the
user must decide if the screen images provide suffi-
cient detail for evaluation.
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A second major disadvantage of screen examination
is that some displays do not permit display of a full
page image at the full scanning resolution. Typical
systems will either display a full page at reduced
(sampled down) resolution, or will display a window
into the page at full resolution. Neither of these alter-
natives is as good as looking at a printed page.

The user should refer to the manufacturer’s installa-
tion and operating instructions for the display to
assure that it is set up properly.

6.5 Printing of targets

It is recommended that the test scans be output to
paper. This provides an end-to-end system check,
allows a user to quickly ascertain that the output is
acceptable, and provides a record that a maintenance
technician can use when a problem is detected.

6.6 Determination of problem areas

If the printed output of a test run is not acceptable, the
printer should be checked. This is done by calling up
the digital image of the quality reference (known to be
a good image) and printing it. If the output of the
known good target(s) is not acceptable (is not as good
as the hard copy kept on file), then the printer is prob-
ably at fault. If the output of the quality reference
data is acceptable, then the scanner should be
checked.

These targets were not designed to test storage media,
such as optical disks, tapes, etc., or data compression/
decompression functions of hardware or software.
These storage media may be tested with standard
tools, normally provided by the system vendor.
Because these storage media are low-failure, and
because failures in these systems usually produce
images that are broken up rather than degraded, they
should not be suspected of causing a system problem
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until the printer and scanner adjustments have been
eliminated as possible sources of the problem(s).

6.7 Record keeping

Each test run should be recorded on a log sheet.
When a test run seems to point to an equipment prob-
lem, all settings used for the scan should be noted on
the back of the printed output, and the document
should be saved for the technician.

7 Target 1: Alignment target

The test frame in figure 2, Test target number 1,
Frame size and image alignment target, consists of a
rectangular grid. Diagonal lines connect the four cor-
ners of the frame and connect the midpoints of adja-
cent sides of the frame. To facilitate testing of
scanned image size for various drawing sizes, the fol-
lowing set of seven cards is provided.

Drawing Size Reduction Ratio
A Size Landscape 16X
A Size Portrait 16X
B Size Landscape 16X
B Size Portrait 16X
C Size Landscape 16X
D Size Landscape 24X
E Size Landscape 30X

The purpose of Test target Number 1, Frame size and
image alignment target, is to allow a user to verify
that an aperture card scanner is scanning the exact
image on the aperture card. Various terms such as cen-
tering, size, orthogonality, and line straightness are
used to label different components of this accurate
image placement.
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