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Foreword Forms may be used to collect information
and convert it into computer-processable data. There-
fore, it is necessary to make a form usable, marketable,
and scanable. Making a form appealing with color or
graphics may increase the probability of it being filled
out, but may also decrease its scanability and increase
the amount of data storage required for its scanned im-
age. This document provides guidance for optimizing the
design of printed forms used with electronic image
management (EIM) systems.

Data captured from forms represents a significant mar-
ket, tens of billions of dollars in size, and establishing
general methods for forms design will greatly assist in-
surance, financial, and other large organizations that de-
pend on data capture and manipulation from scanned
forms on a regular basis. Today’s banking industry could
come to a halt if the relatively simple transfer authori-
zation, the personal check, did not easily convert to
hundreds of bits of electronically-readable data. Most
business forms carry little or no such functional data.
In a specific, but familiar case, the United States Inter-
nal Revenue Service (IRS) is responsible for process-
ing data from billions of pieces of paper each year, yet
a very small percentage of that paper contains
electronically-readable data for easy processing by an
EIM system. The majority of documents received by the
IRS contain handwritten or handprinted information that
is manually keyed.

Many government agencies and large organizations are
setting goals for optimizing the design of their forms us-
ing electronic imaging, increasing data capture using
electronic recognition technology, and reducing the em-
phasis on manual keying.

This technical report covers different forms design
characteristics including the following:

a) type fonts;

b) handprint characters;

¢) weight, quality, and size of paper;
d) layout; and

e) print clarity and quality.

References to additional reading material can be found
in Annex A, Suggested Readings.

Publication of this ANSI Technical Report has been ap-
proved by the Accredited Standards Developer, Associ-
ation for Information and Image Management (AIIM).
This document is registered as a Technical Report ser-
ies of publications according to the Procedures for the
Registration of ANSI Technical Reports. This document
is not an American National Standard and the material
contained herein is not normative in nature. Comments
on the content of this document should be sent to As-
sociation for Information and Image Management
(AIIM), 1100 Wayne Avenue, Suite 1100, Silver Spring,
Maryland, 20910.
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Technical Report for Information
and Image Management — Paper
Forms Design Optimization For
Electronic Image Management
(EIM), ANSI/AIIM TR32-1994

1 Scope and purpose
1.1 Scope

This document provides guidelines for the design and
creation of printed paper forms to be filled out and
returned by users and scanned for processing by EIM
systems,

1.2 Purpose

The purpose of this technical report is to provide infor-
mation on characteristics of printed forms that will make
them readily accepted in various EIM applications. This
document covers forms characteristics that effect scan-
ning. It also addresses forms layout, recognition tech-
nology, scanner performance and data processing, and
the effect on data capture and data storage. This ANSI
technical report is not intended to address forms removal
technologies or the design of electronic forms.

2 References
2.1 Referenced American national standards

ANSI/AIIM MS44-1988 (R1993), Standard Recommend-
ed Practice for Quality Control of Image Scanners.

ANSI/AIIM MS52-1991, Standard Recommended Prac-
tice for the Requirements and Characteristics of Origi-
nal Documents Intended for Optical Scanning.

ANSI X3.17-1981 (R1989), Character Set for Optical
Character Recognition (OCR-A).

ANSI X3.182-1990, Guideline for Bar Code Print Quality.

ANSI X3.45-1982 (R1989), Character Set for Hand-
printing.

ANSI X3.49-1975 (R1989), Character Set for Optical
Character Recognition (OCR-B).

ANSI X9.27-1988, Print Specifications for Magnetic Ink
Character Recognition (MICR).

2.2 Referenced international standards

ISO 7811/1-1985, Identification Cards-Recording
Technique-Part 1: Embossing.

European Computer Manufacturers Association (ECMA)
Standard Number Three, CMC7 Printed Image Specifi-
cations, Second Edition, 1966.

2.3 Referenced publications

AlIM TR2-1992, Technical Report for Information and
Image Management — Glossary of Imaging Technology.

Automatic Identification Manufacturers, Uniform Sym-
bology Specification, 1993, A Subset of Code 39.

Federal Information Processing Standards Publication
(FIPS PUB) 40, 1976, Guideline for Optical Character

Recognition Forms.
24 Related standards

ANSI X3.62-1987 (R1990), Information Systems — Op-
tical Character Recognition (OCR) — Paper Used in
OCR Systems.

ANSI X3.86-1980 (R1987), Inks, Optical Character
Recognition (OCR).

ANSI X9.13-1990, Placement and Location of MICR
Printing, Specifications for.

ANSI X9.27-1988, Print Specifications for Magnetic Ink
Character Recognition.

ANSI X3.93M-1981 (R1989), Optical Character Recog-
nition (OCR) Positioning.

ANSI X3.96-1983 (R1991), Forms, Paper Sizes for Single-
Part Continuous Business.

ANSI X3.99-1983 (R1991), Guideline for Optical Charac-
ter Recognition (OCR) Print Quality.

ANSI X3.111-1986 (R1992), Optical Character Recogni-
tion (OCR) Matrix Character Sets for OCR-M.

ANSI X3.151-1987, Bond Papers and Index Bristols —
Common Sheet Sizes.

ANSI X3.209-1992, Information Systems — Optical
Character Recognition (OCR) — Matrix Character Sets
for OCR-MB.

ANSI/ASME Y14.2M-1992, Engineering Drawing and

Related Documentation Practices — Line Conventions
and Lettering.

ANSI Z39.48-1984, Permanence of Paper for Printed
Library Materials.

TAPPI T452 OM-1992, Technical Association of the Pulp
and Paper Industry — Standard For Brightness of Pulp,
Paper, and Paperboard (Directional Reflectance at 457
nm).

TAPPI T519 OM-1991, Technical Association of the Pulp
and Paper Industry — Diffuse Opacity of Paper (d/0°
paper backing).

TAPPI T527 CM-1992, Technical Association of the Pulp
and Paper Industry — Color of Paper and Paperboard
inCIEY; X, Y, or Y, Dominant Wavelength and Exci-
tation Purity.

TAPPI T538 OM-1988, Technical Association of the Pulp
and Paper Industry — Standard For Smoothness of Paper
and Paperboard (Sheffield Method).
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ISO 216-1975, International Standard for Writing Paper
and Certain Classes of Printed Matter — Trimmed Sizes
— A and B Series.

3 Definitions

The following definitions apply to terms that appear in
this technical report. Other terms are defined in AIIM
TR2. In addition, relevant definitions may be found in
the documents listed in Annex A, Suggested Readings.

3.1 Alphanumeric

Pertaining to a character set that contains letters, num-
bers, and usually other characters, such as punctuation
marks and symbols.

3.2 Bar code

Array of vertical rectangular marks and spaces in a
predetermined pattern.

3.3 Code density

Number of code elements that can appear per unit of
length.

3.4 Density

Measurement of an image (printed using lithographic
ink or toner) by determining the amount of incident radi-
ant energy (light) reflected by a test sample.

3.5 Dropout ink

Ink that cannot be detected by a scanner. A scanner’s
light source (used to illuminate a form) may be *‘blind’’
to this ink color, or the ink color may be filtered out
of the light source. There are no ‘‘typical’” dropout ink
colors and those used should be specified by an imag-
ing equipment manufacturer.

3.6 Font

Complete family of a given size of type, including cap-
itals, small capitals, and lower-case, together with
figures, punctuation marks, ligatures, etc. Italics are
spoken of as a separate font.

3.7 Generation

One of the successive stages of photographic reproduc-
tion of an original or master. Copies made from a first
generation are second generation, etc. For example, the
first generation is either a printed or electronic version
of a general purpose business form. See generation, Nth.

3.8 Generation, Nth

(of an electronic image) The number of generations from
the original. Example: the 2nd generation (A-2, B-2,
etc.) is a copy of the printed or electronic form. See
generation.

3.9 Generation, printing

Use of copies from an original or master to make addi-
tional copies. See Generation, Nth.

3.10 Generation test

Means of determining the number of times usable co-
pies may be reproduced from succeeding generations.
In this test, copies are successively reproduced until a
print has been generated that is unusable. This indicates
the anticipated range of generation copies that may be
reasonably expected. For example, the generation test
covers converting a form through printed or electronic
versions, i.e., creating subsequent generations by print-
ing, scanning, and re-scanning.

3.11 Landscape orientation

Mode of rendering an image in which the vertical dimen-
sion of the presentation is smaller than the horizontal
dimension. Contrast with portrait orientation.

3.12 Magnetic Ink Character Recognition (MICR)

Machine recognition of digits printed with ink that can
be magnetized.

3.13 Optical Character Recognition (OCR)

An optical technique by which characters can be
machine-identified, then converted into computer
processable codes, e.g., American Standard Code for
Information Interchange (ASCII), Extended Binary Cod-
ed Decimal Interchange Code (EBCDIC).

3.14 Pitch (character)

The number of characters per inch measured horizon-
tally. Fixed spacing printers have the same pitch for ev-
ery letter, regardless of the letters’ widths. Proportional
spacing has varying pitch, depending on the letter.

3.15 Portrait orientation

Mode of rendering an image in which the vertical dimen-
sion of the presentation is greater than the horizontal
dimension. Contrast with landscape orientation.

3.16 Print Contrast Signal (PCS)

A measurement of the print contrast where the R(b) is
the average reflectance of the background measured in
white light. R(p) is the average reflectance of the print
measured in white light. PCS is the result of subtract-
ing R(p) from R(b) and dividing the difference by R(b).

3.17 Recognition zone

The area around a recognition data field that is free of
other data.

3.18 Sans serif

A typeface without a serif.
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