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General Preface to the FACIT
Reports

The present report is one of five presenting the
results of the FACIT project.

FACIT is short for Fast Automated Conversion with
Integrated Tools. The project has been supported by
the EU under the Libraries section of the Telematics
Programme. It started in January 1993 and finished iIn
February 1996.

The project has been concerned with two main que-
stions:

1 To determine the feasability of converting older
card catalogues into modern OPACs using scanning,
Optical Character Recognition, and automatic for-
matting into a bibliographic format (such as UNI-
MARC) .

2 To develop a prototype system capable of handling
automatic formatting, and automatic or semiauto-
matic detection and correction of the errors pro-
duced by scanning and OCR.

The first objective has been achieved in the sense
that the project has shown that such retroconversion
can only be expected to be feasible under certain
conditions.

The Achilleus’ heel of fully automatic procedures in
retroconversion is still the speed and quality of
OCR. And this depends to a large extent on the state
of the source material. The project was based on the
assumption that commercially available equipment and
OCR programs would be able to handle older typewrit-
ten and printed catalogue cards in a satisfactory
way, so that the main effort could be aimed at for-
matting the cards, but very much more time has been
spent on problems of OCR than was originally envis-
aged.

The results concerning OCR are based mainly on the
use of commercially available scanners and OCR pack-
ages in the lower or middle price range (such as seem
attractive to most libraries). The results may have
been different if more sophisticated (and more cost-
ly) equipment had been used, or even custom built
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equipment. But in general the conclusion has to be
that many older card catalogues are not suitable for
this type of methodology because of the state of the
source material: Yellowed by age, worn, smudged, with
handwritten additions, sometimes swollen or made un-
even by dampness, written with a series of typewri-
ters with varying typefaces and with ribbons that are
more or less worn out, copied by stencilling etc.

The conclusion is not that the methodology is not
feasible at all, but that i1ts application is limited
to fairly “well behaved” catalogues. A library won-
dering whether to apply scanning and OCR to retrocon-
version should carry out extensive tests in order to
asses the suitability of this.

Formatting the cards after scanning and OCR does not,
on the other hand, seem to present serious problems,
iT the output from OCR have a low level of errors.
Based on a thorough formal analysis of the catalogue
and the rules used iIn producing i1t, 1t will iIn most
cases be possible to write a series of programs spe-
cific to that catalogue to do the job. This is con-
firmed by other projects.

The main focus of the project was to iInvestigate the
possibility of producing one application, able to
handle a wide range of card catalogues as found in
European libraries, avoiding the necessity of writing
the formatting programs from scratch every time. This
is done by feeding the application a formal descrip-
tion of the catalogue at hand, using a relatively
simple formal language. At the same time the appli-
cation should provide a set of integrated tools for
the range of different procedures that go into retro-
nversion work. The project has demonstrated that this
is In fact feasible.

But the work of formal analysis iIs quite demanding,
both in terms of time and the necessary skills and
knowledge. And i1t will have to be done again with
each new catalogue, since no two catalogues are
exactly alike. This process is needed in order to
produce the necessary formal specifications for the
formatting programs, both with a system like the
FACIT Prototype and with custom built formatting
programs. This is definitely a specialist job.

With automatic conversion a fair amount of the costs
go into setting up and testing the system with each
new library and each new catalogue. This means that
this methodology i1s not suitable for a small or medi-
um size library to handle alone without expert assi-
stance - from a commercial service or a large library
that has already done some work in this area.



An important problem that has not been solved iIn a
satisfactory way in this project, is the need for
detecting and correcting errors produced by scanning
and OCR. The project has investigated various pos-
sible solutions, and it seems worth while to pursue
this further. Meanwhile corrections will have to be
done by the human operator with some support from the
computer.

The second objective of the project, as stated above,
has only been partly reached. A software package has
been developed that is able to demonstrate the prin-
ciples involved in automatic formatting of library
catalogues and in customizing the procedures for use
in libraries with widely different cataloguing prac-
tices as well as catalogues produced over time to
different specifications. But the package does not
include more advanced facilities for error detection
and correction, and it still lacks a series of fea-
tures that are necessary for use in large scale con-
version of catalogues.

Nevertheless the results of the project are promising
for further development work, and constitute a solid
basis for future work by the partners and the subcon-
tractors of the project as well as others. The aim of
the published reports is therefore to make available
the information generated by the project, in order to
help making realistic judgements about the prospects
of using the methodology described in a particular
library for the conversion of a particular catalogue,
and in order to make the information useful for other
research and development projects.

The published reports from the FACIT project consists
of the following:

Optical Character Recognition for Retroconversion of
Catalogue Cards: Hardware, Software and Character
Representation. By Niels Erik Wille. (FACIT Technical
Report no 1). Statens Bibliotekstjeneste, Copenhagen.
October 1996.

The report summarizes the experiences with scan-
ners and OCR programs. Special treatment is given
to the question of character sets and represen-
tation of characters, since this is normally of
great importance in converting multilingual cata-
logues.



A Framework for the Analysis of Catalogue Cards. By
Niels Erik Wille and Vera Valitutto. (FACIT Technical
Report no 2). Statens Bibliotekstjeneste, Copenhagen.
Revised version, October 1996.

The report describes the problems involved in
analysing a catalogue iIn order to evaluate the
feasability of converting it by automatic means,
as well as the formal language to be used iIn set-
ting up the FACIT Prototype. This information
should also be useful for someone aiming at deve-
loping similar tools for retroconversion.

Error Analysis and Correction in Retroconversion. By
Hans Erik Jensen (FACIT Technical Report no 3).
Statsbiblioteket, Aarhus. October 1996.

The report summarizes the issues involved iIn auto-
matic or semiautomatic error detection and correc-
tion, and outlines plans for further development
of the Prototype iIn order to incorporate more
sophistaced handling of OCR errors.

The FACIT Prototype. Manual amd Documentation. By
SYNERGI (FACIT Technical Report no 4). Statens
Bibliotekstjeneste, Copenhagen. October 1996.

The report describes the Prototype in detail and
the procedures to use when setting up the demon-
stration version. The level of information is
highly technical. Due to a series of limitations
the demonstration Prototype is not suitable for
large scale conversion work, but using 1t with a
smaller sample will provide a good grasp of the
problems and procedures involved in automatic
formatting etc.

Retroconversion of Older Card Catalogues using OCR
and Automatic Formatting. Project Overview and Final
Report. By Niels Erik Wille (FACIT Technical Report
no 5). Statens Bibliotekstjeneste, Copenhagen. Novem-
ber 1996.

This report presents the project as a whole and
the main results reached. It includes a summary of
the information included in the previous reports.

These reports are available free of charge.

A workable demonstration version of the FACIT Proto-
type is available. This is a combination of a suite
of DOS programs and an interface produced as an ap-
plication for Microsoft Access. The Prototype will
run on a PC with Windows 3.11 or Windows 95 and
Microsoft Access 2.0 or later versions. The Demon-



stration Prototype is available free of charge for
use iIn European libraries.

All correspondence concerning the reports and the
Prototype should be sent to:

Niels Erik Wille

Senior lecturer

Dept. of Computer Science, Communication and
Education

Building P4

Roskilde University

P.0.Box 260

DK-4000 Roskilde

or posted by e-mail to: new@snow.ruc.dk (Internet)

Information about the project and copies of the
reports and the demo-version of the FACIT Prototype
are also available on the World Wide Web at the
address: http://www.komm.ruc.dk/FACIT/

The reports are in PDF format requiring an Acrobat
Reader for reading and printing. The demo-version 1is
in ZIP format.
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Project Summary and Results

The FACIT-Project (Fast Automated Conversion with
Integrated Tools) was initiated in 1991 with an
application for support from the Telematics Program-
me. The starting time was January 1993 with a sche-
duled finishing time in March 1995. After two prolon-
gations the actual finishing time was the end of Fe-
bruary 1996.

The main objective of the project was to contribute
to the development of tools for fast and relatively
cheap large scale conversion of catalogue cards from
different libraries and different time periods, with
special regard to pre-1SBD catalogues. As part of
this objective the project should produce a working
prototype for automatic formatting and automatic or
semiautomatic error detection and correction of scan-
ned catalogue cards.

The prototype was to be based on an existing hardware
and software platform for conversion of the cards
into a plain text-format, using iImage scanning and
optical character recognition (OCR). This input had
then to be formatted according to a cataloguing for-
mat specified by the user, and errors stemming from
the OCR process detected and corrected. The output
had to conform to the UNIMARC format with optional
other output formats.

The following elements were included in the project:

1 Analysis of formal features of catalogue cards
from different libraries, with different catalo-
guing traditions and different rules for the re-
presentation of bibliographic and other informa-
tion on the cards, iIn order to produce specifica-
tions for automatic formatting of machinereadable
copies of the cards.

2 Analysis of typical errors produced by the scan-
ning and OCR process, as well af errors inherent
in the source, in order to produce specifications
for automatic or semi-automatic error detection
and correction. The analysis was to include analy-
sis of possible links between the formatting pro-
cess and the process of error detection.



3 Specification of an application to convert scanned
catalogue cards in plain text-format into a bibli-
ographic format specified by the user (primarily
UNIMARC), suitable for exchange of bibliograpic
records as well as for import of records iInto a
computer based library catalogue. The specifica-
tion was to include a specification of a suitable
user interface for an integrated package.

4 Production of a working prototype implementing the
specifications, including user interface and draft
user"s manual, both in English. The application
should be adaptable by the user to specific for-
matting needs and error conditions using integra-
ted facilities. It should be easy to translate the
user interface of the prototype Into any EU lan-
guage, also using integrated tools.

Some of the assumptions of the original project has
turned out not to be valid. Of major importance the
assumption that hardware and software for scanning
and OCR would not be a concern of the project, has
turned out to be entirely wrong. The developments iIn
this area as well as developments in the general ar-
chitecture and operative systems of personal compu-
ters has made it necessary to iInvestigate the market
again and to experiment with new systems that have
become avalaible during the run of the project.

Special problems were encountered with the Greek
characters, because the range and complexity of the
characters in the catalogue of the National Library
of Greece were larger than expected. The use of a
special character set, the polytonic" character set,
in some parts of the catalogue has made i1t necessary
to invest iIn an extension of an existing Greek OCR
package to handle this. The "polytonic™ character set
uses special diacritical marks not used iIn modern
Greek writing, with up to three diacritical marks to
one basic character. The need to solve this problem
prior to converting the cards has made the path fol-
lowed by the Greek partner somewhat different from
the rest of the project.

The following is a summary of the main results of the
project as described in detail in the underlying
reports, especially Technical Reports No 1 to 4:



A. Hardware and Software for Scanning of Ca-
talogue Cards

The main problems with handling catalogue cards in
bulk are related to the automatic feeding of the
cards, the existence of cards printed on both sides,
and the variable quality of well used machinewritten
cards.

Most feeders for standard scanners produced for of-
fice automation are not able to handle cardboard
catalogue cards, mainly because of the thickness of
cards, but also because of the small size (typically
7.5 x 12.5 cm). The cards normally have to be passed
round a sharp bend in an automatic document feeder
(ADF) in order to be placed on the glass plate of the
scanner and then back again. This works fine with
paper but not with cardboard.

The project has identified four scanners able to han-
dle catalogue cards at acceptable speed: The Fujitsu
3096/3097 series, the Fujitsu M3099. the Kodak Image-
link 900 and the Hybrid 4512.

The last two are by far the fastest but are more dif-
ficult to integrate in the overall process of scan-
ning, OCR and formatting, as well as working with a
lower resolution (200 dpi). The cards pass at high
speed in front of a reading head using feeder mecha-
nisms without any need for bending the cards.

All the Fujitsu scanners use a roller feeder that
passes the cards straight between two rollers and
then In front of one or two reading heads. (The
3096797 models also have a flat bed part, which is
not used when the ADF is active.) All models have
some problems with skewness (not pulling the cards
straight through the feeder), but are otherwise very
reliable. They work at resolutions up to 400 DPI -
which is acceptable - and may be controlled directly
by the OCR software making for a smoother work flow
in production. The M3099 i1s by far the fastest, It is
also able to handle a larger amount of cards in the
feeder, and can scan both sides of the cards at the
same time (duplex scanning).

The speed of the scanning process does not depend en-
tirely on the scanner itself, but also on the con-
troller card (as well as the speed of the controlling
PC). The Fujitsu scanners are able to work with two
different video interfaces provided by a Kofax card
or a XIONICS card. The choice of controller card has
consequences for the choice of OCR (see below). The
XIONICS card can be made TWAIN compatible, using
optional drivers.
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The variable quality of the printing on the cards
creates problems with bulk processing, since it is
often not possible to set brightness and contrast iIn
a way that will not leave a significant number of
cards difficult to process correctly in optical cha-
racter recognition. The use of some sort of automatic
brightness control i1s able to reduce, but not elimi-
nate this problem.

In the project only the Fujitsu 3096 or 3097 scanners
have been used extensively for experimental work,
both with Kofax and XIONICS controllers. The 3097 is
the fastest of the two. Tests have shown that it is
possible to process about 400 cards an hour, inclu-
ding OCR (or about 2.500 cards per working day),
which is deemed acceptable. The main part of this
time is spent in the actual feeding and reading of
the cards, so that expenditure on a faster scanner,
like the M3099, will pay off in production time.

Statsbiblioteket has been using the KODAK Imagelink

900 on a production basis for an independent project
on retroconversion. The Hybrid 4512 and the Fujitsu

M3099 has only been demonstrated to the project.

A custom-build card feeder for the Fujitsu 3096 that
was intended for use in the project, turned out not

to be adaptable to the OCR packages actually used iIn
the project. The faster speed provided by newer mo-

dels of PC"s, and the possibility of handling larger
number of cards in models like the Fujitsu 3099, the
Kodak 900 and the Hybrid 4512 makes i1t unreasonable

to pursue this line of development further.

B. Optical Character Recognition

The market offers a variety of affordable OCR pack-
ages with many nice features that have been optimized
for office automation. Most packages rely on sophi-
sticated recognition algorithms enhanced with post-
processing modules using dictionaries and language
specific rules to reduce the inevitable errors in the
character recognition. Many of these features are not
very helpful i1n retroconversion of catalogues because
of the special nature of older catalogue cards from
multilanguage collections.

The main features to look for in an OCR package for
catalogue conversion Is speed and accuracy In recog-
nition of individual characters, and the character
set supported. The ability to work with the model of
scanner and controller card used is of course also
important. The OCR packages support different ranges
of scanners, but there is a general tendendy towards
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support for TWAIN-compatible scanners, making this
less of a problem.

The main problems with printed and machine-written
catalogue cards stem from the number of different
typefaces (fonts) used - most of them non-standard
from the point of view of the modern office. All the
OCR-packages investigated provided high performance
with modern standard fonts, but coped with varying
success with older types. A mixture of different
fonts in the same batch of cards also makes i1t diffi-
cult to maintain the same standard of recognition
with all cards, even with packages that may be train-
ed to recognise new fonts.

The variations iIn printing quality also creates pro-
blems as noted above, since this makes i1t almost im-
possible to have settings at which all or most cards
are recognized at optimal accuracy and consistency.

All the packages investigated support only an 8-bit
character set, meaning no more that 256 different
characters, of which only 100 - 114 represents let-
ters. Some packages are limited to the characters of
the 8-bit ASCll-character set, with the variations
created by the Code Page system of DOS (e.g. 87 Latin
letters + 15 Greek letters in Code Page 865 and 114
Latin letters in Code Page 850), or the ANSI-charac-
ter set supported by Windows 3.1 (114 Latin letters).

One, Recognita Plus, is able to handle a very wide
range of characters, Latin as well as Greek, in all
319 (200 Latin letters, including combinations with
diacritics, 65 Greek characters, 10 digits and 44
other characters (punctuation marks etc.)). The cha-
racters have to be mapped to the 8-bit character set
by suitable assignment af codes. The characters are
shown correcly on screen within the package itself,
and may be exported to other applications according
to code values defined by the user.

Other packages, such as Perceive and CharacterEyes,
may be trained to recognise any character, which will
then have to be assigned more or less arbitrarily to
a position in the 8-bit character set, making i1t very
difficult to proofread the result. Perceive have the
option, though, to use an OEM font supplied by the
user for representation of the characters (code 128 -
256) on screen.

The project has encountered specific problems with
non-Latin characters, especially the Greek character
set, since most OCR packages cater for Latin charac-
ters only. The Greek national library needed not only
a full set of Latin and Greek characters at the same
time, but also a very large range of Greek characters
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with up to three diacritical signs to one basic cha-
racter in order to reflect the letters used in older
parts of the catalogue, the so called "polytonic”
character set. It has been necessary to invest in the
extension of an existing Greek OCR package, Anagno-
stis by ldeaTech, to handle this character set.

Most OCR packages rely on postprocessing (using spel-
ler checker techniques with dictionaries and language
specific information about the character set used and
the character sequences normally allowed) i1n order to
find and correct errors in the "raw”™ OCR. This is
very efficient if all the cards are in the same lan-
guage and the vocabulary is the same as i1n the dicti-
onary used. But with catalogues of multilingual col-
lections this will never be the case. And in monoli-
gual catalouges the vocabulary will certainly be spe-
cial. So these features of the OCR package will nor-
mally have to be disregarded.

With retroconversion of older catalogues in national,
academic and special libraries one has to evaluate
the OCR packages on the basis of the "raw"™ recogni-
tion power, character by character, and not on the
accuracy reached when using also the supplied post-
processing modules.

The project has investigated the following commerci-
ally available OCR packages: i1BS! Gigaread, Calera
Wordscan, Caere Omnipage, Xerox Textbridge, Ocron
Perceive, Recognita Plus and Ligature CharacterEyes.

IBS! Gigaread was the original candidate, but i1t had
to be discarded, since it was not possible to get a
Windows-version. Wordscan and Omnipage are both well-
recommended but not suitable when a large range of
"international™ characters i1s needed. The ability to
be trained to recognize non-standard typefaces is li-
mited, and its use lowers the overall accuracy signi-
ficantly. Xerox TextBridge is limited in the range of
characters supported and provides no training facili-
ties.

Recognita Plus was selected for use in the project,
because of the large range of "international'™ charac-
ters supported, including Greek characters, and for
the possibility to export to a 16-bit UNICODE text
format. The package may be trained to recognize new
variations of the characters supported, but only
within the built-in range. As mentioned above Recog-
nita Plus does not support the full range of charac-
ters needed by the Greek National Library.

Ocron Perceive and Ligature CharacterEyes may be
trained ""from scratch™ to recognize non-standard
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typefaces, like the ones found in older typewriters,
black-letters, Greek letters etc. But the packages
are then limited to one typeface at a time, not a
mixture of typefaces, and the characters may only be
"mapped” against the built-in character set (the ANSI
set for Windows). As mentioned above Perceive has the
ability to display the trained characters using an
OEM font provided by the user, which is a very useful
feature for retroconversion.

The accuracy of the packages when used without post-
processing modules seems to be at the same level for
the i1nvestigated OCR programs, that is about 98%
correct (about 2% of the characters of the source
misrecognized or not recognized), when used with
trained typefaces. With catalogue cards this means 4
to 6 errors per card on the average. With much worn
cards or very uneven printing as well as multi-font
cards the accuracy is obviously much less.

The conclusion is that none of the tested packages
fullfil all the demands of retronversion of older
multi-font, multilingual card catalogues. The use-
fulness of each will have to be evaluated on the
basis of the demands of each library concerning the
range of characters and the nature of the typefaces
used.

Some older card catalogue are not at all suitable for
conversion using OCR, especially cards with handwrit-
ten or stamped additions, cards worn by much use and
cards printed with very worn down and uneven typewri-
ter ribbons. At the present state of the art conver-
sion of handwritten cards is not feasable.

C. Representation of Character Sets

The handling of the character sets present in the
card catalogue is a crucial point In retroconversion.
The range of Latin characters used iIn European lan-
guages is larger than the 256 positions supported by
an 8-bit character set, when all variations including
diacritical marks, such as accents, are taken into
account. The presence of Greek or Cyrillic characters
extends the demands further.

It is difficult to estimate exactly the number of
different characters that a retroconversion system
will have to support. One list includes 144 different
small Latin letters (including combinations with
diacritics) and 120 different capital Latin letters,
in all 264 different Latin letters used In languages
with a Latin alphabet. Appendix 2 - 4 of the FACIT
Technical Report no 1 lists 210 Latin letters that
seem to be needed for European languages with Latin
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alphabets, 84 Greek letters and 66 other characters
(punctuation marks, typographical signs etc.). The
range actually found in the catalogue will depend on
such things as the accuracy in rendering the spelling
of the original, translitteration practices and the
range of characters that the typewriter was able to
produce.

A main point in retroconversion of card catalogues
should be not to lose any crucial information in the
cards, and the use of specific characters, such as
the combination of a basic character with one or more
diacritical marks, represents such crucial informa-
tion. This can only be represented accurately In a
16-bit character set, such as UNICODE (a subset of
ISO 10646-1).

The present generation of PC"s, using DOS or Windows
3.1, support an 8-bit character set only, and Windows
95 has only limited support for 16-bit characters.
The problems of the larger range of characters used
in European languages is "solved” by the Code Page
technique in which the character codes 128 - 256 re-
present different selections of characters (so called
"international’™ characters) according to the Code
Page used. Code Page 850 (International Character
Set) provides 114 Latin letters, while Code Page 865
(Nordic) provides 87 Latin letters and 15 Greek. The
ANSI character set used in Windows 3.1 has 114 Latin
letters.

Even when the number of different letters fit into
the 8-bit coding scheme, the selection of characters
may not Ffit nicely into the selections provided by
the different Code Pages.

In order to provide a unique identification of cha-
racters across Code Pages and across different hard-
ware and software platforms a 16-bit character set,
such as UNICODE, i1s needed. But UNICODE is at present
only supported by Windows NT, and only in a limited
way. Very few fonts in UNICODE are provided with
Windows NT and none of the ready made applications
useful for retroconversion, such as scanning soft-
ware, OCR, text-editors etc. are fully Windows NT
compatible at the moment.

The version of Windows planned to supersede Windows
95 i1s expected to provide full support for UNICODE
and fully UNICODE-based applications can be expected
within the next few years, making It uneconomic at
the present time to delevop special applications,
e.g. Tfor on-screen editing of texts with 16-bit
characters, showing the right graphical representa-
tion of each character.
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The FACIT-prototype represents a compromise iIn this
respect. It provides an internal subset of a 16-bit
character set, fully customizable and with facilities
for converting both input and output to and from this
character set. This means that the identity of a spe-
cific character in the Input set can be established
and preserved in the processing of the records. The
character may then be mapped to the character set of
the exchange format or the OPAC. But it iIs not pos-
sible to display the characters correctly on screen
(using the correct "glyph'™), nor has i1t been possible
to provide editing facilities with access to the re-
cords while in the internal format.

As said above the solution to this problem ought to
become available soon as a ready made editing tool
able to work with UNICODE files.

D. Analysis of Catalogue Cards

The project has developed a metodology for describing
catalogue cards for the purpose of retroconversion
using OCR and automatic formating. This description
iIs a central - and normally very time consuming -
part of the overall process.

The information contained in the cards and the way it
IS represented using lay out, punctuation, specific
words (= strings of characters) etc. has to be de-
scribed In such a way that a computer may use It in a
formal analysis of the card.

This i1s actually a formal reconstruction of the rules
applied when the card was produced. But this may and
may not be the same as the cataloguing rules set down
by the library. The analysis has to reflect the actu-
al practice of the cataloguers, not the rules they
were supposed to apply.

The analysis i1s used partly to decide whether it is
possible to convert the catalogue using a tool like
the FACIT prototype, partly to prepare for such con-
version.

The formal description aimed at iIs the same as the
one used in the control files for formatting the in-
put (cf. next section).

E. Formatting of Input

The project has shown that the formal specifications
needed for formatting (“parsing’™) the input may be

written using a very simple language providing great
flexibility. The technique used i1s a simplified ver-
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sion of the one used for syntactical analysis of
natural languages or for the writing of compilers for
computer programs.

This is possible because most catalogue cards have a
very flat structure with a fixed sequence of fTields.
Repeating fields are found but not nested fields.
With ISBD cards the fields are marked by special
punctuation making It very easy to write a formal
parser, but with older cards the effort to identity
useful delimiters is much bigger.

Dictionaries may be used to identify words or other
character sequences that are useful for the identifi-
cation of fTields, but i1t Is not possible to work with
a closed vocabulary for syntactical analysis as is
the case with natural languages.

The actual formatting is performed by two programs
written specifically for the FACIT application. They
will interpret the formal specifications provided by
the user and transfer the information found in fields
on the cards to fields (in the internal card format)
named and defined by the user.

The core programs make very few assumptions about the
input, making it possible to handle a large variety
of cataloguing conventions. But the cost of this
flexibility i1s that the effort needed to set up and
test the necessary control files is big and the task
can only be carried out by specially qualified staff.
Still the effort Is - In most cases - economic com-
pared to writing a suitable formatting program from
scratch.

The variability found in real life catalogues makes
it difficult to reuse control files when working with
a new catalogue, but an experienced systems analyst
will of course be able to apply principles and solu-
tions derived from other catalogues, thus cutting
down the time needed to set up a new system. Dictio-
naries associated with control files may be reused to
a certain extent.

Writing the control files and debugging them is a
specialist job, combining knowledge of cataloguing
and of computing. Using the application after the
system has been set up only requires skills in rou-
tine work with computers.

F. Error Detection and Correction
The project has applied a general methodology for
analysing errors In OCR and application of the ana-

lysis in error detection and correction.
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The methodology is based on the statistical analysis
of misrecognitions and nonrecognition of characters
in the source, identifying special "error prone"™ cha-
racters.

Some errors produced in OCR are highly predictable
and they may be used when checking the result against
a dictionary, as iIn speller checker routines, while
others are more diffuse (stochastic).

The main sources of errors are:

* The shape of characters in general or In a speci-
fic typeface (font) may make it difficult for the
OCR package to distinquish the characters. Often
encountered examples are "1"(one), "I'" (el) and
"1" (capital i1); "c", "C" and "e™; "5" and "'S".

* Broken characters due to bad printing or wrong
setting of brightness control or contrast in
scanning. Often encountered examples are "'rn" or
llinll for llmll; IIICII for llkll; III -II for IILII-

* "Ligatures'™ or characters merging due to bad
printing or wrong setting of brightness control
or contrast in scanning. The result will normally
be an unrecognized character marked according to
the set up of the OCR package used.

* Inserting or deleting spaces. Especially with
proportional printing the OCR may have problems
with correctly identifying spaces, but an OCR
package set to handle proportional printing may
also have problems with fixed distance printing,
such as older typewriting.

The accuracy of the recognition is strongly influen-
ced by the following:

*  The number of different typefaces (fonts) in the
source. Some OCR package may only work with one
font at a time, others can handle a range of
modern standard typefaces, but may be baffled by
older printing or typewriting.

*  The number of different characters to recognize
combined with the number of different characters
in the character set of the OCR. Accuracy may be
hightened by making the two fit closely, so that
the OCR package does not have to take characters
into account not found the source. (This is only
possible with some OCR, such as Recognita Plus,
when more than one language or a nonstandard mix-
ture of characters is used.)
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* The evenness of the printing, making it difficult
to handle cards written on typewriters with worn
down ribbons, and with varying printing methods.

* The state of the cards: yellowing, smudged, hand-
written additions, stamps etc. lowers the accura-
cy significantly or may prevent the use of OCR
entirely.

Routines for error detection and correction will have
to be adapted to the error conditions of the actual
set up of source (catalogue cards), scanner, OCR and
character representation in the plain text input
file, in order to be as effective as possible. This
means that the application will have to be presented
with the result of the error analysis iIn a suitable
way .

The postprocessing facilities provided with most OCR
packages today have very limited usefulness in retro-
conversion of multilingual card catalogues, because
they are relying on monolingual dictionaries and
other types of linguistically based analysis.

Monolingual and special purpose dictionaries may be
used In error detection and correction, but only
after formatting and after the language used e.g. iIn
the title field has been identified. The project has
sketched some possible procedures for i1dentifying the
language of the title fTield, but it has not been pos-
sible to test them fully within the scope of the pro-
ject.

The number of languages found in many catalogues pro-
hibits the use of large standard dictionaries (with
200. - 300.000 wordforms). It is normal to find 10 -
15 different languages in the catalogue of an acade-
mic library or a national library. The possibility a
applying very compressed special purpose dictionaries
has been investigated during the project, but it has
not been possible to implement this In the prototype.

The prototype includes facilities for systematic sub-
stitution of characters and strings of characters oc-
curring iIn certain surroundings. It also includes

routines for dictionary look up, using small dictio-
naries provided by the user as needed for formatting.

Facilities for using statistical information about
errors (= character substitutions) produced during
OCR to identify possible matches in dictionary look
up are planned but have not been implemented yet.
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G. The FACIT prototype

The project has produced a working prototype demon-
strating some of the principles arrived at in the
project.

The prototype consists of a shell, providing the user
interface, based on Microsoft Access 2.0 for Windows,
and a series of underlying, iIntegrated DOS-programs
handling the actual conversions. It iIs possible to
use the DOS-programs independently of the shell, al-
lowing the application to work at higher speed.

The main input to the prototype is a plain 8-bit text
file with copies of the catalogue cards separated by
one or more characters assigned the role of card
separators. This input file will typically be the
result of a scanning and OCR process, but may also be
the result of manual keying in the text of the cards.

The user will also have to provide a series of con-
trol files that govern the conversion process: Con-
version from 8-bit to 16-bit characters, conversion
into the internal format, general substitution of
strings, e.g. systematic errors, rules for formatting
the 1nput files into bibliographic fields, dictiona-
ries for recognition of field specific expressions,
conversion from the internal format to target format,
such as UNIMARC, and conversion of the internal 16-
bit character set into an external 8-bit or 16-bit
character set.

The working of the FACIT Prototype is described iIn
more detail later in the report as well as in the
Technical Reports No 3 and 4.

The main output of the application is a file contai-
ning the formated catalogue records iIn a tagged text
format or a tape format conforming to 1SO 2709 and
the UNIMARC specifications.

The application will run on a standard PC with Win-
dows 3.1. A PC with at least 486 DX2, 66MHZ, 16 MB
RAM and a large hard disk (400 - 600 MB) is recommen-
ded, as well as a high resolution colour monitor
(SVGA 1024 x 768, 16 colours, 16™).

The application is able to process about 200 cards
per hour or about 1200 cards per working day using
the equipment desbribed above. The actual speed will
of course depend on the equipment used for future
projects. The Prototype was able to recognize about
95% of the cards correctly with input files that had
been carefully checked and corrected for OCR errors.
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The prototype does not include facilities for editing
records in the internal format nor the ability to
show the internal 16-bit characters on screen with
the right graphical representation (cf. section C
above). These facilities are planned to be provided
by standard (off the shelf) tools, when such tools
supporting UNICODE files becomes available.

The prototype does not include the planned modules
for semiautomatic error detection and correction nor
the ability to edit errors in the source with direct
reference to an image of the original card. These
facilities will have to be included in further deve-
lopments of the prototype outside the scope of the
present project.

The production of UNIMARC output includes information
not found iIn the original source, such as type of
material, status of cataloguing and language of pub-
lication. This has to be provided manually after
inspection of the records or supplied as default
information. Facilities are provided for this.

A Danish project has investigated the possiblity of
automatically deducting the language of the publica-
tion from the string of characters and words in the
title field using Neural Network techniques. It seems
possible to reach a very high degree of accuracy,
about 95% correct guesses, but further work has to be
done before this technique can be applied in actual
production work (Herning, 1995).

H. General conclusions

The project has demonstrated that it is possible to
create an application that may be adapted to the va-
riety of different cataloguing formats found in older
card catalogues. This implies detailed formal analy-
sis of the catalogue and the writing of formal speci-
fications ('control files™) which is a specialist job
requiring the combination of knowledge about the ca-
talogue and about computing.

As has also been shown in other projects the work
load i1s shifted from routine keying in of the data
from the cards to preparation of the conversion pro-
cess and setting up the system. The economics of this
depends partly on the complexity of the catalogue,
partly on the number of cards to be processed.

The process iInvestigated does not seem suitable for
in-house work in smaller libraries (probably less
than 20.000 cards), but should be feasible for larger
libraries and for companies providing retroconversion
services for all types of libraries. The actual
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economics of such a project will have to be establi-
shed empirically as described In the section on the
calculation of costs later iIn this report.

The weakest part of the overall process has turned
out to be the accuracy provided by the OCR process,
and the need for careful proofreading of the result.
Some support may be expected from the computer in
error detection and correction, but the nature of the
material to be converted in a multi-font, multi-
language catalogue does not make the prospects of
fully automated error detection and correction very
promising.

The direction of further development should rather be
towards easing the proofreading process, using on
screen representation of the original card and the
converted text (in UNICODE characters), and using the
computer to identify records with possible errors. In
some case a speller checker program, based on user
provided, special dictionaries, and using information
about typical errors, also provided by the user, may
be used to enhance the proof reading proces.

Further work is needed on the prototype in order to
provide an application suitable for large scale pro-
duction work.

In spite of this, the project has provided the part-
ners with a basic tool for retroconversion, as well
as valuable i1nsights into the nature of retroconver-
sion using OCR. And it has provided a greater aware-
ness in other libraries in the countries involved
about the problems involved and the tools available
for retroconversion.
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Background of the Project

A. General background

The success of library automation, creating user-
friendly on-line catalogues integrated with
circulation-systems and other administrative facili-
ties, has created an urgent need for retroconversion
of the older parts of the catalogues.

As the users get used to the new catalogue medium,
the holdings not registered iIn machinereadable form
become so to speak "invisible™ to the users. As a
typical case of this Statsbiblioteket in Aarhus,
Denmark, found 33 requests in the OPAC (a queue
almost three years long) for a standard work on the
fashionable subject of fractals, while an older, and
just as useful edition of the same work, which could
only be found in the card catalogue, was not reque-
sted once.

Apart from such evident waste of the resources inves-
ted in the collections of the library, the difference
in the cost of handling loans and other routine admi-
nistrative matters using the automated system, and
the cost of the equivalent manual routines, makes it
imperative to get machinereadable records for all
works in the library likely to be searched for and
requested by the users, iIn order to make efficient
use of the iInvestment in the new technology.

This has resulted in a search for cost-effective
means for converting the old catalogues into machine-
readble form, a search that has been going on ever
since the libraries became convinced that the new
catalogue medium was the medium of the foreseeable
future.

Several methods have been developed, representing
four families of methods that differ in principle:

1. Cataloguing the collections from scratch, using
modern standards of cataloguing and the input
tools of the automated system, thus ensuring the
same format and the same level of information as
the existing OPAC of the library. (Retrocatalo-

guing)
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2. Copying the information from the card catalogue
and other registers using the input tools of the
automated system, but without adding information
not found in the old catalogues, and with only
minimal changes of the information in order to
comply with modern standards. (Retroconversion by
direct keying)

3. Copying the information from the card catalogue
and other registers using optical scanners and
OCR (Optical Character Reading), and automatical-
ly tagging the resulting machinereadable records
before the final conversion into the target for-
mat. (Retroconversion by OCR and automatic for-

matting)

4. Substituting the old records with preexisting
machinereadable records of the same works, usu-
ally provided by a conversion agency or the pro-
ducers of national bibliographies. (Retroconver-
sion by substitution)

The method to be used in each individual case depends
on several factors, among others available funds, the
state of the catalogue to be converted, the availa-
bility of machinereadable records matching the col-
lection, and the quality of cataloguing aimed at.

IT the aim Is to create records complying with the
standards of today and fitting seamlessly with the
rest of the records in the OPAC, retrocataloguing is
the only viable solution, specially with older col-
lections consisting predominantly of works in langu-
ages other than English. But the cost and the time
scale of such a "manual' process may be more than
most libraries can consider seriously.

The recommendation of the Council of Europe Guideli-
nes for retroconversion (Council of Europe, 1989) is
for the libraries of Europe to cooperate in creating
a pool of machinereadable records from national bib-
liographies and catalogues of important collections,
so that the retroconversion of the large of majority
libraries can be made using the substitution method.
In practical terms this means that some libraries or
national agencies will have to do the necessary re-
trocataloguing of their national collections, while
everybody else will have to wait for the arrival of a
significant number of records relevant to their
needs, iIn order to attain a cost-effective conversion
of their foreign collections.

As the i1deal solution may be either prohibitively ex-
pensive or too late, most libraries will have to

search for an optimal solution within the limitations
imposed. The FACIT project (Fast Automatic Conversion

24



with Integrated Tools) explores the possibilities of
fast and relatively cheap mass conversion of typed or
printed card catalogues using OCR.

The use of OCR iIn retroconversion has been investiga-
ted earlier, but with disappointing results. Typical-
ly the handbook on retroconversion by Beaumont & Cox
(1989) dismissed the possibility of using OCR with
the following remark: "There has been some efforts
made to use the information directly from shelf-list
cards using optical character recognition (OCR) sy-
stems. On the whole, such efforts have not been very
successful because the quality of shelf-list cards
has varied so much over the years and the information
may have to be coded for fields in the record. It is
not a viable option for small or medium-sized li-
braries [...]."

The remarks on OCR are made in the context of using
OCR to get the key information necessary for retro-
conversion by substitution, using an outside database
as the source of substitution. Using OCR for copying
all the information from the main catalogue as an
alternative to direct keying of the information is
not even considered.

The general dismissal of the OCR technique was based
on practical tests (Avram, 1972; Smith & Merali,
1985). The disappointment with the results of these
were partly due to unrealistic expectations based on
an incomplete understanding of the nature of the
technology, partly due to limitations iIn the equip-
ment available at the time, and in the computer based
routines used to handle the conversion. The arrival
of cheaper, faster and more reliable hardware and
software for OCR as a result of developments in of-
fice automation has made it reasonable again to
investigate the possibilities for retroconversion.
Within the last few years several small and a few
large projects to that end has emerged, trying out
different approaches.

In most cases the tests carried out by libraries have
consisted iIn using a cheap commercial OCR package to
make a copy of the card or other source iIn machinere-
adable form, then using a text-editor or wordproces-
sor to correct any errors and to provide tags and
other alterations in order to produce an Input accep-
table to the target database-system.

After some iInitial exhilaration over the fact that
the OCR makes almost as few errors as a typist but is
very much faster, the realization surfaces that the
time spent in finding and correcting the enevitable
errors and editing the result to conform to the pro-
per input-format might just as usefully be spend
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keying the card directly into the desired format.
Without the appropriate post-processing software OCR
IS not cost-effective for retroconversion, and the
post-processing package (error detection/correction
and formatting) is not available as a standard, low-
cost commercial package, since it Is neither neces-
sary nor useful in the office environment.

Some of the most succesful commercial OCR packages
used for office automation nowadays come with some
form of postprocessing programs for enhancing the
caracter recognition and for error correction. They
are usually based of some sort of linguistic informa-
tion and use dictionaries iIn the same way as a spel-
ler checker for a wordprocessor. But since they
function best with a source containing only text in
one language, typically English, a lot of the
strength gained by the post-processing turns into
weaknesses when confronted with the catalogue of a
typical foreign language collection. And even with
monolingual collections the vocabulary of the cards
is very much different from the one in the supplied
dictionary.

A few projects have concentrated on the processes
that follow the OCR part. Work done by Martin Har-
rison In the early eighties iInvestigated the possibi-
lity of automatic formatting into the MARC format,
starting with the machinereadable copy of the cata-
logue card produced by an OCR-system. The formatting
program used the parsing methods of computational
linguistics to analyse the information in the cards,
including the clues provided by the typographical
lay-out (Harrison, 1984). The results of the project
were never implemented iIn a production system for
reasons not known. It seems they had to do with prob-
lems in the OCR part of the project, rather than the
formatting programs.

Later projects too have relied on syntactical analy-
sis of one form or another for the formatting part. A
small feasability study carried out in Canada in 1989
used parsing tools developed for programming langua-
ges and i1nput-systems (LEX and YACC) for automatic
formatting of copies of records in a printed biblio-
graphy (Crawford & Lee, 1990). A project commissioned
by Deutsches Bibliotheksinstitut to Compulex Biblio-
scan iIn Zurich (Shah, 1992; Deutsches Bibliotheks-
institut, 1993) used the techniques of computational
linguistics for both error correc tion/detection and
formatting. And a project carried out at the Univer-
sidad Complutense on Madrid in 1991-92 also used
techniques of computational linguistics in the form
of logic-programming (PROLOG). This has resulted in
the the program LAURA produced by the Verba Logica
group at the Logic Department of the Universidad Com-
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plutense, and used for retroconversion at the univer-
sity library and the library of the Scientific Re-
search Council (Repiso & Rios, 1994).

MORE, a project supported by the CEC under the Tele-
matics programme, has demonstrated that these tech-
niques can be used to convert a printed bibliography,
the national bibliography of Belgium, into formatted
machinereadable records. The project also explores
the use of SGML (Standard Generalised Markup Langua-
ge) to produce intermediary structures in the format-
ting proces.

The forerunner iIn Denmark of the FACIT project used
the same approach for the formatting part. And a
working system for formatting the output of an OCR-
system was made by the Royal Library of Copenhagen in
1991. This system is now used for production and more
than 400.000 records has been converted with the
system, which was presented to the library world at a
conference in Copenhagen in december 1992. The system
uses custom build software generated with the help of
generally available tools like LEX and YACC (Boserup
& Holtse, 1992). The library has by now converted a
significant part of i1ts newer card catalogue of the
foreign collection using this system.

Alternative approaches have also been tried. A small
scale feasability study was carried out in Copenhagen
by a Danish company in collaboration with a universi-
ty departemental library, using the techniques of
neural networks for formating the records, but this
was not very successful. Still the neural network
approach may be useful for certain aspects of the
conversion process as shown by Hgrning (1995).

B. Rationale of the project

In connection with large scale conversion of catalo-
gues 1t Is essential to get a very high throughput
with a minimum of labour. The time scale of such a
process is in itself important in order to make the
older parts of the collections accessible through
library automation, including the OPAC (Online Public
Access Catalogue) and the circulation system, within
a reasonale number of years. The overall cost of the
conversion proces is also a critical factor, since
the usually considerable cost of retroconversion has
to compete with other claims for funding within the
individual libraries and within society at large.

More expensive scanners are able to maintain a much

bigger throughput just producing a digital image of
the cards, but then the OCR process slows down the
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overall throughput rate for this first part of the
conversion.

IT scanning and OCR becomes fast and fairly reliable
the bottlenecks in the conversion process move from
the 1nput stage (scanning and OCR) to the stages of
detection and correction of the residual of errors
(OCR errors and source errors) and tagging the ele-
ments of information to go into the fields and sub-
fields of the target bibliographic format.

These processes should be handled by at set of tools
integrated with the OCR package and be automatic as
far as possible in order to match the speed of the
OCR part of the conversion.

The overall effort of setting up the system to con-
vert a given catalogue and the actual conversion of
the catalogue will have to compare favourably with
direct keying from the source iInto the target bib-
liographic format by a skilled operator with the bib-
liographic knowledge to make the necessary decisions
about the bibliographic content of the source.

The preliminary investigations by the partners and
others seemed to show that such an automatic process
was 1n principle possible with a series of known
techniques, but that no integrated package existed
that could be set up easily by the user to convert
any new catalogue.

The best results so far had been obtained with mono-
lingual catalogues using the ISBD conventions. This
iIs so, because if all the works in the catalogue are
in one language - which is the same as the language
of the cataloguing agency - the techniques of for
instance speller checkers with dictionaries supple-
mented by linguistic analysis of character sequences
can be used easily for error detection/correction,
and this proces may be integrated with the OCR pro-
ces, as iIs often the case with socalled Intelligent
Character Recognition (ICR). And the ISBD punctuation
makes 1t easy to program a machine to identify the
bibliographic elements.

The present project - on the other hand - was aimed
at handling the multilingual catalogues that are ty-
pically found in large academic libraries including
the foreign language collections of national libra-
ries. Since a large part of the catalogues to be
converted were made before the advent of ISBD, it is
not possible to rely on the ISBD punctutation etc.
for 1dentification of bibliographic elements. This
means that the methodological approach has to be more
general both in the field of error detection/correc-
tion and in the field of formatting, than iIn existing
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techniques used for 1SBD-based monolingual catalogu-
es.

C. Wider framework of the project

The FACIT project is focusing on one aspect only of

the total process of conversion by OCR. In order to

optimize the whole proces other aspects will have to
be 1nvestigated and suitable methods found or deve-

loped.

The application produced by the FACIT project takes
as input a plain textfile containing records that are
simple copies of the source, retaining the typogra-
phical lay-out. This input may be produced by OCR
software and hardware, where suitable, but may also
be produced by having a skilled typist copy typewrit-
ten cards of poor quality or with many handwritten
additions as well as hand-written cards and regi-
sters.

Whether i1t is cost-effective to use the application
in connection with direct keying compared to having
staff with bibliographic skills key the information
directly into the target database, iIs a matter for
investigation. The answer will depend very much on
the speed and reliability of the application, and the
cost of using it.

The project relies on existing systems for scanning
and OCR, and to undertake developments iIn this area
was not meant to be a part of the project. This does
not mean that there is no room for more work aimed at
optimizing scanning and OCR for retroconversion - on
the contrary. At present the process of handling ca-
talogue cards in large volumes, the level of accuracy
attainable in the OCR process itself with older
materiale, and the specific problems with character
sets and vocabulary all leave ample room for more
optimal solutions.

It will also be necessary to focus on the process of
merging converted records with the already existing
machinereadable catalogues, iIn order to avoid dupli-
cation of records. This should also be done automati-
cally, with as little intervention by humans as pos-
sible, in order to make the overall process cost-
effective.

A good merging package that makes it possible to
identify duplicate records of different quality, and
to substitute high quality records for low quality
records without losing information like shelf marks,
subject indexing, class marks, location etc. would
make i1t possible to combine conversion with OCR and
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conversion with substitution (possibly at a later
time) to get the best of the two methodologies.
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Workplan of the project

The project was divided into four phases:

1. The Analytical Phase, to result iIn two reports:
Analysis of card features, and analysis of errors
in the OCR process. The methods for these analy-
sises had to be established up as part of the
project, but some solid ground work has been done
by amongst others Statsbiblioteket, and this
together with the experiences of Det Kongelige
Bibliotek and SYNERGI has been the main basis of
the methodology used.

2. The Specification Phase, to result in specifica-
tions of error detection/correction and format-
ting routines and of the user interface. The core
routines were specified using prototyping techni-
ques, as well as formal specifications of the
features of the cards etc. using Backus-Naur no-
tation and notation of socalled regular expres-
sions for lexical analysis. This phase also in-
cluded detailed plans for Phase 3, including
software development strategy and software archi-
tecture design.

3. The Production Phase, resulting in the working
prototype and plans for evaluation of the proto-
type as well as the overall process of conver-
sion.

4. The Evaluation Phase, resulting in an evaluation
of the prototype based on the conversion of a
sample of cards from each library, revision of
the prototype and the draft manual and production
of the fTinal report.

Overview of the Workplan
In order to reach the objectives the project was

divided into 15 Workpackages (WPl - WPI5) with 3
Milestones (M1 - M3) as shown in the following outli-

ne:
WP1: Project Management
WP2: Information about alternatives to the

OCR-scanning platform.
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WP3:

WP4:

WP5:

WP6:

M1:

WP7:

WP8:

WP9:

WP10:

WP11:

WPI12:
WP13:
WP14:
WPI5:

M3:

Analysis of catalogue cards: ldentifica-
tion of data elements and formal features

Installment of equipment and training of
technical staff (including preliminary
tests)

Conversion of 1st sample. Selection of
2500 cards from each library. Conversion
into simple ASCII file. Advanced trimming
of OCR equipment.

Analysis of errors in OCR-conversion of
cards: ldentification of possible methods
for detection and correction.

Reports on the results of the analytical
phase (WP3 and WP6).

Specifications of Prototype, including
User Interface

Programming of User Interface and General
Facilities of Prototype

Programming of Automatic Formatting Pro-
cedures

Programming of Error Detection and Cor-
rection Procedures

Prototype., ver 1.0 (WP8 - WP10).

Establishing methods of assesment and
evaluation of economy and effectiveness
of prototype

Test of prototype

Evaluation and finalization of prototype
Dissemination of results.

Final Report

Release of Final Report and Prototype
ver. 1.1 (WP13 and WP15)

Some ajustments of the working plan has been neces-
sary during the run of the project, but the main out-

line has

remanined the one shown above.
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Organization of the work

The organization of work reflected the dual objecti-
ves of producing a working prototype adaptable to a
broad spectrum of libraries and with a solid empiri-
cal foundation, and giving the participating librari-
es a thorough insight into the combined bibliogra-
phic-technological problems of retroconversion of
card catalogues and the functions of the prototype
produced.

A Joint Committee with one representative from each
library and the coordinating partner, has had - apart
from its role in Project Management - a function as
the main forum for discussion of the methods and pro-
cedures of the project. A shared framework for the
execution of the tasks to be carried out by each
library in the individual workpackages was to be
agreed i1n this forum. A series of meetings was sche-
duled for these purposes in the relevant workpack-
ages.

The analysis of cards and of errors was carried out
in each library as part of a close collaboration to
produce generalized descriptions and methods of ana-
lysis.

The work on selection of samples, conversion of cards
and testing of the prototype was carried out by each
library, and both the librarians and the technical
experts from the libraries were intended to acquire a
good understanding of the processes and problems.

Methods of assesment of costs and evaluation of effi-
ciency of retroconversion was to be developed under
the leadership of one partner experienced In the use
of such methods, but all participants had to acquire
some knowledge of the background and implications of
the methods proposed.

The work on specification and development of the pro-
totype involved mainly the project manager and the
staff at SYNERGI (and to some extent subcontractors
in Italy and Greece), but again the librarians and
technical experts of the libraries had to be invol-
ved, partly in order to participate in decisions re-
levant to the catalogue of each library, partly to
get insight into the working of the prototype and the
different software modules constituting the applica-
tion.

The sort of insight outlined above was also seen as

an important prerequisite for the librarians when iIn-
volved iIn disseminating the results of the project.
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Deviations from the original planning

The project was delayed from the very beginning be-
cause funding for the necessary equipment was not
available iIn Greece and Iltaly right away. This was
circumvented by having scanning and OCR made in Den-
mark on existing equipment in stead.

This proces revealed problems with the Greek charac-
ter set that had to be dealt with in a special way,
forcing the Greek partner to follow a special course,
ending in the production of a special OCR application
for the extended Greek character set (the *"polytonic”
character set).

In the mean time the other processes progressed as
scheduled but slightly late. The card analysis was
carried out in the Italian libraries and in the Da-
nish library and the specifications for the prototype
produced according to the original plan.

The analysis of errors carried out at the library in
Firenze showed that the level of errors to be expec-
ted from the older parts of the catalogues was much
larger than originally foreseen. And later i1t turned
out that the flood In Firenze had made i1t almost im-
possible to feed the cards automatically in large
numbers.

These problems with scanning and OCR delayed the
testing of the prototype, while certain problems in
the programming phase contributed to further delays.

Formal specifications were produced for the Danish
and Italian libraries, but because of the problems
with scanning and OCR they could not be tested on a
large sample as originally foreseen.

Firenze produced a sample of images of cards using
mainly manual feeding. This sample was used also In a
special test of an online catalogues based on iImages
with limited indexing on authors names and titles.

Napoli concentrated on deleveloping strategies for
incorporating dictionaries for special purposes as
well as providing the vocabularies for this.

Statsbiblioteket was all the time active in develo-
ping algorithms for formatting etc. as well as wor-
king on the problems of errors detection and econo-
mics.

The problems with scanning and OCR and the effort
used in trying to solve these problems account for
the main part of the deviations and som of the de-
lays, while a certain division of labour, especially
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between the two Italian libraries, account for some
deviations from the original parallel work.

Apart from this all the partners, including the
coordinating partner, have had problems with the
actual allocation of key personnel to the project,
since these persons were also involved iIn other
processes vital to the institution. This has lead to
an overall tendency to delay the project and the
reporting.
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Hardware and Software Platform

A. General Specification of the Platform

The hardware and software used iIn the project can
logically be divided into two parts: 1) the Input
System (scanner and OCR) and 2) the Main Processing
System (formatting and error detection/correction).

The Input System converts a series of typewritten or
printed catalogue cards into a plain text file ("AS-
Cll file™) containing separated records as charac-
ter-by-character copies of the original cards. Each
character iIn the cards i1s represented by one or more
characters in the 8-bit character set, according to a
documented standard.

The Input System has to be fast, measured as the ave-
rage number of cards processed per hour over a period
of six hours. The quality of the conversion should be
high, measured as the number of not recognized or
misread characters per 100 characters on a sample of
a 100 cards.

The Main Processing System converts the plain text
file produced by the Input System into an intermedia-
te file. In the FACIT prototype a database allowing
16-bit characters i1s used. During the conversion or
through further processing of the intermediate file
bibliographical formatting, error detection and error
correction takes place. From the intermediate file an
output file In the desired format (such as UNIMARC)
Is made by a separate conversion module.

The formatting etc. carried out by the Main Proces-
sing System ought as far as possible to match the
speed of the Input System, again measured as the
average number of records converted per hour over a
period of six hours.

The iInterconnection between the two systems was to be
constructed In such a way as to minimise the overall
time used iIn converting a sample of catalogue cards
into a UNIMARC file.

The Input System and the Main Processing System was
required to have a clear interface so that the spe-
cific hardware and software used in the Input System
could be substituted with others without jeopardizing
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the whole proces. This was done by only requiring the
Input System to produce a plain text file as speci-
fied.

B. The Input System used

In the project the following configuration has ben
used for the Input System:

- 1 standard 386 or 486 PC, with a 14" or 16" SVGA
colour screen, DOS 3.30 or higher (preferably DOS
6.2), a mouse, hard disk(s) with a capacity of
100 to 600 MB, and at least 8 MB of extended RAM.

- 1 Fujitsu M3096 or M3097 flat bed scanner (A3
format, 400 dpi), with an automatic document
feeder (ADF) capable of holding 50 sheets of
paper or 20 catalogue cards. The choice of the
scanner version depends on the interface with the
computer, and that again on the iInterface cards
supported by the OCR package.

The Fujitsu scanner is the only flat bed scanner
that is able to feed catalogue cards automatical-
ly, because of the extra roller feeder and read-
ing head at one end of the scanner.

- 1 OCR package with good performance In "raw"
character recognition - without enhancement with
linguistic rules and dictionaries, and able to
handle the range of different characters (inclu-
ding diacritics) found in the source. The package
has to be Windows based in order to work well
with the Prototype Application, but most commer-
cial OCR packages are today.

Several OCR packages have been investigated and
they have various strengths and weaknesses from
the point of view of retroconversion of catalogu-
es. At the moment the Hungarian Recongnita Plus
(Windows version) seems to offer a reasonable
solution, specially with regard to the range of
character sets and the range of scanners suppor-
ted.

The equipment used in the project for scanning and
OCR was chosen for the combination of speed and cost
that i1t offers. But the project aims at independence
of any one specific input system so that new and bet-
ter hardware and software for OCR can be substituted
when they become available.
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C. Alternatives to the proposed Input System

The Input System was originally selected because
earlier tests had shown i1t to be fast and reliable as
well as within the price bracket reasonable for a
project of this type. But other combinations of hard-
ware and software may be used to produce the same
type of ASCIlI-copy of the source.

As part of the project information about alternatives
has been collected and checked to provide a wider
picture of the options available to the libraries. A
special study of the Kurzweil systems is reported iIn
a seperate report: Using Kurzweil scanning systems as
platform for cards scanning (FACIT Technical Report
No 1.1). Other systems are mentioned in Optical Cha-
racter Recognition for Retroconversion of Catalogue
Cards: Hardware and Software. (FACIT Technical Report
No 1).

The digital images of the cards may themselves be
used as a microform copy of the card catalogue,
either for archival purposes, or with minimal iIndex-
Iing as a subsitute for the card catalogue. This 1is
also be an interesting alternative for catalogues
with hand-written entries or additions, since these
are not suitable for conversion using OCR.

This may be produced using the same hardware and
software for scanning and production of digital
images. A special study of this was carried out by
BNCF 1n connection with the test of the FACIT Proto-
type and the resulting prototype was made available
on the World Wide Web, showing the feasability of
such an approach.

D. Equipment for the Main Processing system

After the initial scanning and OCR, which demands
special equipment using a powerful PC, the next steps
of the proces may be executed using standard 386 or
486 PC"s with a good SVGA colour screen.

In principle the same PC may be used as for the Input
System, making It easy the integrate the use of data-
files. This will also be suitable for a workprocess
in which the cards are scanned, processed by OCR and
formatted etc in smaller batches (20 cards per batch
or 100 cards per batch).

Alternatively one fast Input System may feed several
Main Processing Systems working in paralllel to match
the speed of the Input System. This creates the need
for suitable transport of data from the Input System
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to the other workstations, but this has not been
investigated in this project.

39



The FACIT Prototype

A. Introduction

The FACIT prototype consists of a series of programs
running under DOS with a shell running under Windows
on an IBM-compatible Personal Computer (PC).

The programs handle post-processing of the output
from an OCR program in order to format bibliographic
records and to detect and correct spelling errors iIn
the records. The programs also handle storage and
retrieval of intermediary files, editing of files and
updating of dictionaries, tables etc. for use in the
formatting and error detection processes.

Windows is selected as the operating system mainly
for two reasons: 1) Most commercially available OCR
packages for the IBM-compatible PCs nowadays run
under Windows, making it easier to establish a good
work-flow i1f the FACIT application runs under Windows
too. 2) The graphic interface of Windows may be uti-
lized to handle a user defined character set for the
retroconversion, and to handle the images of the ori-
ginal cards i1in a fairly simple way.

The overall process is divided into four phases:

1 Scanning and
OCR
FACIT ¥
2
Conversion into * Parameter File
internal format
and internal * pictionaries
character set * Tables
_L * Formal
( description
3 Formatting: of cards
Analysis of

recoxds in
bibliographic
format

'l

1

4 Conversion into
target format
(i.e. UNIMARC)
and tazrget
character set
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B. Scanning and OCR

Scanning and Optical Character Recognition (OCR) 1is
not part of the FACIT application as such, but pro-
vided by third party hardware and software. Apart
from the ability to handle basic needs such as scan-
ning cardboard cards in large numbers and recognizing
all characters occurring in the source with a low
error rate, the OCR part will have to be able to
provide input to the FACIT programs in the following
form:

1 Bibliographic records iIn one or more text fTiles
("'ASCI1 text fTiles'), consisting of printable
characters and a few control characters: NL (New
Line), FF (Form Feed) and EOF (End of File).

The FACIT application is able to accept 7-bit, 8-bit
and 16-bit characters ('UNICODE™) as input. Most OCR
packages will be able to produce 8-bit characters,
making 1t possible to represent up to about 250
printable characters simultaneously. The actual
number may be less, since the OCR package may only
allow letters, punctuation marks and other typo-
graphic characters from the ANSI character set or the
Code Page system.

But to represent the Latin characters (including dia-
critics) occurring in the European languages, as well
as Greek characters and perhaps Cyrillic, one needs
more than 250 characters. Recognita Plus 2.0A is able
to differentiate between 200 Latin characters, 65
Greek characters, 10 digits and 44 other characters
(punctuation marks etc.), in all 319 characters (but
of course not simultaneously).

Until the OCR packages are able to handle 16-bit
characters, the characters iIn the source have to be
"mapped”™ to the 8-bit character set of the i1nput
file, perhaps using character combinations to repre-
sent one character iIn the source (if the OCR package
allows this). This will be translated into a true 16-
bit character set used internally by the FACIT pro-
grams.

One character, like "@" will have to be used to re-
present an unrecognized character. Form Feed as a
separator between cards (pages) may be substituted by
a unige sequence of characters like "$3$", but this is
not necessary.

2 A series of digitized images in uncompressed TIFF-
format, one image for each card (page) in the
text-file. The images will have to be named and
numbered in such a way that it is easy to esta
blish the necessary links between the individual
images and the pages. This information will have
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to be provided in the general parameter Tile (see
below section H).

The user will also have to provide three tables with
information about the character set iIn the source
file(s), and how to interpret this during the FACIT
processing.

1. A Conversion Table (in the form of a text fTile)
showing the correspondance between the 7-, 8- or 16-
bit character codes of the input file and the charac-
ter codes of the internal 16-bit character set. The
codes are given in hexidecimal numbers. The input
character may also be designated as literals iIn
quotes if unambiguous. The Conversion Table may be
used to document the character representation of the
input file In a manner iIndependent of the character
sets of printers and video displays by providing
standardized descriptions (1SO 10646) after a ''//"
(double slash):

// Sample Conversion Table

65, 0065 // Latin small letter a with acute

E1l, 03B1 // Greek small letter alpha

"a'", O0E2 // Latin small letter a with circumflex
"Aa'™, O0E2 // Latin small letter a with circumflex

This table i1s used when converting an input text file
into records in the internal card format and in the
internal 16-bit character set. Other information
about these characters are provided by specific font
files (see section D below).

2. A Transition Table (in the form of a text file)
showing the relationship between the characters of
the original source (the cards) and the characters of
the input file, based on a statistical analysis of a
representative sample, using the same scanner and OCR
package with the same settings on the same type of
cards. The characters are represented by the codes of
the internal 16-bit character set, iIn hexadecimal
form. Comments to provide interpretation for a human
reader may be added after a "'//" (double slash).

// Sample Transition Table

0061,0061,530 // Latin a -> Latin a, 530 times
0061,0065,56 // Latin a -> Latin e, 56 times
0061,0073,85 // Latin a -> Latin s, 85 times
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This table i1s used in the verification and error
detection/correction processes (see sections F and

H) .

3. A Substitution Table (in the form of a text file)
giving general substitutions to be carried out while
converting the source file into the internal format.
The table consists of two columns separated by com-

mas:

- Strings in the source file (may be specified as so-
called regular expressions).
- Resulting string.

Comments for documentary purposes may be added after
a ""//" (double slash).

// Sample Substitution Table

"Edltor™, "Editor™

llaell, llwll

llI -ll[a_z]+, llLll[a_Z]
// 1. is changed to "L"™ when preceding a
// string of lower case letters

Additionally the user will have to provide a formal
description of the bibliographic structure and data
elements of the cards, but this will be taken up
below In section E (Formal Specifications).

C. Internal Record Format

During processing in the FACIT application all re-
cords are held in a custom-built object oriented
database. The basic elements of the records are the
record identifier, the text from the input file, one
record per card, and a link to the image file of the
card. This link makes i1t possible to display the ima-
ge on the screen when the human operator needs this
in order to visually verify or correct the output
from the OCR. As the formatting proceeds the record
IS expanded to incorporate the various data elements
found. The fields and sub-fields are also handled as
objects that are established as needed, making the
structure (field lengths, number of fields, repeating
fields) very fTlexible.

The field and subfields to be used iIn the formatting
process are determined by the formal description of
the cards provided by the user. The internal record
format does not put any general restrictions on the
representation of the data elements. This means that
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the application is easy to customize, but the user
will have to provide quite a lot of very specific
information in order to do this.

The built-in database management system is intended
to handle creation, editing and deletion of records,
as well as maintaining the link between individual
records and the associated image file.

D. Internal 16-bit Character Set

In order to handle the range of characters to be ex-
pected in a typical multilingual European catalogue,
an internal 16-bit character set is established, with
the necessary string-manipulation routines, such as
string-matching, string-sorting, display of strings
etc. These routines are not as yet provided as stan-
dard in the programming languages.

The character set to be provided with the prototype
is intended to conform to the first plane of IS0
10646-1, UCS-2, sometimes called "UNICODE™, but in
principle 1t is completely customizable by the user.
The set should include the correct graphical forms
for display on screen for the purpose of monitoring
the progress or editing the records. A font editor
was planned for customization of the character set
and the display of the characters, making i1t possible
for the user to determine exactly how the characters
will appear on screen.

The font editor is to handle input and display of
other information about the characters, like classi-
fication as capital or small letters, links between
characters (e.g. telling that "A™ and "a" are the
same letter in capital and small versions), constitu-
ent elements of composite characters (like "~ and
"a" for "a"), values for alphabetical sorting etc.

The i1dea i1s to have the characters on screen look as
much as possible like the characters in the source,
rather than having some of them represented as codes
in two or more letters. This should make it easier
for the human operator to visually verify and correct
the results, both of the OCR and the formatting pro-
cess.

The planned 16-bit editor and font editor has been
postponed because true UNICODE based editors can be
expected to be offered as ready made tools in the not
so far future, as part of Windows NT or the next ver-
sion of Windows for personal computers.
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E. Formatting Specifications

The formatting of the cards are carried out according
to formal specifications provided by the user iIn a
special formal language, based on the so-called
Backus-Naur notation. The input takes the form of one
or more text files (ASCII text files), giving infor-
mation about dictionaries and the so-called produc-
tion rules (or just "rules™) to be used i1in format-
ting.

This information is the result of the analysis that
the library will have to carry out on the catalogue
to be converted, since no two libraries or even cata-
logues require the same rules. One catalogue may re-
quire two or more formal specifications in order to
cover all possiblities in the simplest way. The FACIT
application can be told to make several runs through
the records, each time using a different set of
rules. In each run only the records rejected by ear-
lier runs have to be processed.

The formal specifications are illustrated by a very
simple case below. The space does not allow a more
detailed presentation of this, but Technical Report
No 3 describes the principles and presents the speci-
fication language in details. In order to produce
such a specification a thorough knowledge of the
catalogue i1s needed, as well as more than average
understanding of the workings of a formal grammar.
This will In many cases mean close collaboration
between a librarian and a person with some training
in computer science or computational linguistics.

The sample Formal Specification is to be taken as an
illustration of principles, not as a fully worked
out, realistic sample.

// Sample Formal Specification File

[Dictionaries]

PlaceNames = "PLACES.TBL" ;
FirstNames = "FSTNAMES.TBL" ;
LastNames = "LSTNAMES.TBL" ;

[Rules]
//************************
//* Author Rules *

//************************

Author = AULastName Comma [Space] AUFstName
{[Space] AUFstName} ;

AULastName = InitialWord [ "-" InitialWord ] |
DictLookUp(LSTNAME) ;

AUFstName = InitialWord | Initial |
DictLookUp(FSTNAME) ;
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//************************

//* Title Rules *

//************************

Title = "This i1s a title" : "Another title" ;

//*************************

//* Imprint Rules *

//*************************

Imprint = ImpPlace [Comma] Blanks ImpYear [O

ImpPlace = (ImpCityName [ Comma Blanks
ImpStateName ] ) | DictLookUp(PLACES) ;

ImpCityName = InitialWord | ("["InitialWord™]") ;

ImpStateName = InitialWord [FullStop] | Initial

Initial ;

ImpYear = [ "cop.™ Blank ] ImpActYear |
(" ImpActYear ") | "["" ImpActYear "]" ;

ImpActYear = (('14" | "15" | 16" | ™17 | 18" |
19" ) Digit Digit ) | (14" | "15™ | 16" |
"17" | "18™ | 19 ) Digit Digit ) | "S.A." |
"s.a." ;

Pages = [ RomanNumber "'+ | ","™) 1 (( Number [
"+" Number ] ("p-" | "pages.’) Comma " " (Ro-

manNumber | "[" “Number "1 ) "tab.™)) ;

//************************

//* Series Rules *
//************************

Series = (" SeriesSpec )" [FullStop] ;
SeriesSpec = SeriesTitle SeriesDelim SeriesNumber;
Series Title = IntitalWord { Blank Word} ;
SeriesDelim = FullStop Blank | Blank SemiColon

Blank ;

SeriesNumber = Number | *"Vol." Number | ('Vol.™ |
"Bd.'" ) Blanks Number Comma Blanks **H. " Num-
ber | "Hft. Blank Number | ™"H. " Number ;

//****************************

//* Medium Level Rules *

//****************************

RomanNumber = RomanDigit { RomanDigit } ;

RomanDigit = "I" | "&" | "v" | "v" | "X" ] "x"
LU tHT ] e ] e | DT | td | M ] et

InitialWord = UpperCase { LowerCars } ;

Initial = UpperCase FullStop ;

Word = Letter { Letter } ;

Number Digit { Digit } ;

Blanks Blank { Blank } ;

//*****************************

//* Low Level Rules *
//*****************************
Digit = "$[Digit]"” ;

Letter = "$[Letter]” ;

AlphaNum = "$[AlphaNum]™ ;
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UpperCase "$[UpperCase]" ;
LowerCase = "$[LowerCase]" ;
NewLine = "$[NewLine]" ;
CardSepar = "$[ESCAPE]" ;
UnMatched = "$[Any]" ;

Blank = " " ;

Comma = "," ;

FullStop = "." ;

SemiCollon = ;" ;

Colon = ":" ;

Hyphen = "-" ;

Slash = "/" ;

LeftParen = (" ;

RightParen = ;

LeftBrack = "[" ;

RightBrack = "]" ;

IT needed a separate Formal Specification file may be
provided by the user specifying areas of the card
containing data elements defined by position in the
card, like Top Left Corner, Top Right Corner, Left
Margin, Bottom Left Corner and Bottom Right Corner.
Then the computer will first identify text or other
characters in these areas and place them at a desig-
nated location in the sequence of the text. Further
handling of this information is then carried out by
sections in the Formal Specifications fTile.

F. Dictionaries

For verification of strings etc. a set of dictiona-
ries may be provided by the user. The dictonaries to
be used are listed in the Parameter File (See scetion
H) and at the head of the Formal Specification (see
sample above). The formal language includes orders to
call dictionaries for specific operations lsuch as
verification, substitution of strings or look-up of
coded information.

Typical dictionaries could include: Lists of accepted
Location Marks or Class Marks. List of publishing
places (with country code). List of typical First
Names. List of Typical Last Names or Family Names.
List of Special Names, like names of kings and other
princes, popes etc. List of publisher®s names. List
of typical words and phrases used in cataloguing:
"Edited by, "Herausgegeben von™, "S.L."™, "S_A." etc.
List of word typically used in titles (with indica-
tion of language(s) where that word occur).

The FACIT application is planned to include tools to
interactively update the dictionaries with new names,
words, location marks etc. i1dentified in the process
of verification.
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At the moment a dictionary is a simple text file with
comments after a "//" (Double Slash). The entries do
not have to be sorted, but alphabetical sorting is
useful from the point of view of the human user. But
more sophisticated dictionaries and dictionary look
up routines have to be developed at a later stage.
This has been investigated especially by the ltalian
partners.

//Sample First Name Dictionary
"Alexander"

"Alexandra

"Algernon®

"Anders"

"Anne"

"Arthur"

l-lBenll
"Benjamin®
"Birthe"

When checking the dictionaries for verification of
strings during formatting or other processes the
information provided by the Transition Table should
be used to determine possible matches, taking into
account possible misreadings of characters. If a
match 1s not found further searching is to be made on
strings constructed by substituting error prone cha-
racters with characters that could be the correct
ones. The most error prone characters will be substi-
tuted first and the process carried on until a match
is found or the possibilities exhausted.

IT a match has been found after such substitution
this may be taken as an indicator that the original
string contained an error. The error may be corrected
automatically or by user intervention depending on
the circumstances and information provided in the
Parameter File (se section H).

G. Specification of Output Format

After the formatting and weeding out of "spelling
errors"” the resulting formatted records have to be
converted from the internal record format into an
output file in the target bibliographic format and a
character set acceptable to the cataloguing system
where the records are going to be used.
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This - like the input - makes 1t necessary for the
user to provide two tables:

1. A Specification file telling the computer how to
tag the bibliographic data elements (kept in the
internal record format as separate "fields"™ or "ob-
jects'™) to conform with the target format. This could
be any bibliographic format suitable for exchange of
bibliographic records, but UNIMARC is the target for-
mat aimed at by the project.

2. A Conversion Table telling the computer how the
characters in the internal 16-bit character set are
to be represented in the output files. UNIMARC is
expected to support UNICODE characters in the fore-
seeable future, iIn which case no conversion should be
needed.

H. Outline of the Overall Process of Using
the Facit Prototype.

As indicated above the FACIT application includes a
suite of programs to handle the diverse processes of
input and output of record fTiles, internal record
management, string subsitution, dictionary look up,
and of course the overall management of the format-
ting and error detection process.

Dialogue with the user, both the system administrator
maintaining the system, and the operator doing the
actual conversions, takes place through a Windows
based graphical interface. In the Prototype the lan-
guage used will be English, but all texts in the
interface can be translated into other languages
(using both Latin and Greek characters).

The basic setup of the system for at specific conver-
sion task is made by providing a general Parameter
File (also an ordinary text file, that may be produ-
ced with a standard text editor).

The Parameter File tells the system which Dictionari-
es, Tables and Specification files to use for the
session In progress. The Parameter File will also
include information about values for certain parame-
ters to be used, like threshold values for error sta-
tistics calculated on the basis of the Transition
Table.

A formatting session will typically start by reading
in the general Parameter file, then the first of the
input files with accompanying image files, using the
Conversion Table and the Substitution Table. Then the
records will be checked for bibliographic records
running over more than one card, using information
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provided in the Parameter fTile. The text will be con-
centrated on one record and the images of the cards
linked to that record.

When the internal records have been established the
formatting process will start. This may be a two step
process, fTirst decomposing the cards by extracting
information from specific areas like corners and mar-
gins, then the actual formatting using the formal
specifications provided. Each record is analysed
according to the specifications to see 1T 1t complies
with the rules specified. In the course of this pos-
sible errors may be detected and presented to the
operator for verification and possible correction, or
errors may be corrected automatically by the program.
The image of the card may be displayed at any time
alongside the text as represented in the internal
record, so that the operator may check the original
text without having to find the original card in the
catalogue. The internal record may be edited directly
on the basis of this if needed. It will be possible
to browse in the Images iIn sequence in case an image
was misplaced in the input process.

IT the card is accepted by the formal analysis it is
marked as O.K. It will have been updated so that is
now includes fields and subfields with the data ele-
ments i1dentified during the analysis. If the card is
not accepted it will be marked as failed, and it will
not be updated - apart from corrections made by the
operator.

IT the Parameter File specifies a series of Formal
Specifications to be used In a certailn sequence, the
next in sequence will be activated and used to ana-
lyse the failed cards. The process is repeated until
the sequence is exhausted. Any cards still remaining
as failed will then have to be corrected by the Human
operator, normally using the image of the card as a
reference point. This will be the case with cards
that were badly recognized by the OCR for various
reasons, and with cards that differ in format and
bibliographic contents form the majority of the cards
in the catalogue in question. Then the sequence will
have to activated again. ITf cards are still remaining
they will have to be output to an Error File in order
to be handled "manually™.

"Debugging' of the all files used to control the pro-
cess may be carried out interactively using an edi-
tor.

After the formatting, which will include a substanti-
al part of the error detection and correction, cer-
tain parts of the records like the title may then be
submitted to further error checking using a speller
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checker or an analysis of character sequences based
on n-grams (sequences of n-characters, n being 2, 3,
4 ...). This process may be combined with determining
the language of the publication. The details of this
part of the proces has not been worked out yet, but
the feasability was investigated in Hgrning (1995).

The prototype demonstrates the interface aimed at,
but the actual implementation, using Microsoft Access
2.0, 1s too cumbersome to be used for production pur-
poses. In fact using the DOS programs without the
interface will speed up the conversion process signi-
ficantly.

Due to certaln memory restrictions in the DOS pro-
grams the prototype is not - at the moment - able to
process input files with more than 20 -25 records at
a time.

Further development is needed to optimize the wor-
kings of the interface and the underlying programs,
as well as providing the missing editing tools, so-
phisticated dictionary look up, and computer assisted
error detection and correction.
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Calculation of costs

A. Introduction

Due to a series of unforeseen and special circum-
stances encountered in the project - as reported in
the Summary and the previous sections - it has not
been possible to establish valid empirical data for
the costs of using the FACIT Prototype for a large
scale production. However a costing model has been
worked out to show the crucial factors to take into
account when estimating costs.

The costs may conveniently be divided into the fol-
lowing groups:

1. Cost of acquiring the necessary equipment

2. Cost of setting up the formatting system, inclu-
ding formal analysis of the catalogue(s) to be
converted.

3. Cost of producing the plain text input for the
formatting process

4. Cost of proof reading and correction of results

5. Cost of formatting and production of output files
in the desired format

6. Cost of introducing retroconverted records into
the electronic catalogue system of the library.

1. - 6. add up to the total cost of the retroconver-
sion exercise.

B. Cost of acquiring the necessary equipment

The cost of equipment, which includes computer(s),
scanner, OCR software, text-edting software, other
applications needed (such as Microsoft Access for the
FACIT Prototype) etc. is a fixed cost.

The cost of equipment differs from country to country
and is changing all the time. It also depends on the
hardware and software systems available at the time
of carrying out the retroconversion project.
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When estimating the cost of the equipment to be used
it 1s worthwhile to consider duplicating certain
parts in order to work with parallel production lines
so as to reduce the time span of the project. This
will of course also include a duplication the labour
effort at certain parts of the overall process.

The main point in calculating the cost of equipment -
apart from taking into account all the components
needed for the project - is to make provision for the
depreciation of the equipment iIn accordance with
normal accounting principles and the time span of the
project. If the equipment is used for other purposes
during the time span of the project this should also
be taken into account.

C. Cost of setting up the formatting system,
including formal analysis of the catalogu-
e(s) to be converted.

Analysing the catalogue, working out the correct for-
mal specifications and setting up and debugging the
system is a unavoidable feature of using OCR and au-
tomatic formatting, whether using the FACIT Prototype
or any similar system, even creating a customised
formatting program from scratch.

This effort will involve specialists iIn cataloguing
as well as systems analysis, preferable persons with
knowledge of computational linguistics or compiler
construction.

The effort depends on the complexity of the catalo-
gue, not on the size, and something like 2 - 3 man
months will have to be allowed for this.

Since all new catalogues or catalogue sequences will
have to be analysed and described in equal depths no
real saving of effort is to be expected. For persons
doing this for the first time allowance will have to
be made for learning a new way of working, while cu-
mululated experience will of course tell in the time
needed to do this job.

When calculating the cost one should include 1) the
actual wages of the persons involved, 2) indirect
costs, such as social costs, pension benefits etc, 3)
overheads in the form of general costs of administra-
tion, office support, telephone, fax, electricity,
heating, building maintenance etc. It is important to
include the full costs of in-house staff when compa-
ring with the cost of having the job done by an out-
side agency.
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IT the purpose of the calculation exercise is to
compare the cost of retroconversion using OCR and
automatic formatting with using an external agency
using other methods, one should realize that a tho-
rough analysis of the existing card catalogue and
specification of the data to transfer from the card
catalogue to the electronic catalogue will be needed
Iin most cases so that the cost of this analysis will
have to be included in all the cases to be compared.

The conclusion is that the cost of analysis and set-
ting up of the system iIs best treated as a fixed cost
for each catalogue/catalogue sequence to be conver-
ted, dependent on the complexity of the catalogue and
the skill of the persons carrying out the job.

D. Cost of producing the plain text input for
the formatting process

Transferring text from the cards to a plain text di-
gital file 1s a variable cost that is to all practi-
cal purposes directly proportional to the number of
cards to be processed. Apart from this it depends on
the cost of labour used (with all direct and indirect
costs indcluded as in C. above) and the speed of
processing.

The speed of transfer can be ascertained by carrying
out a small series of tests on a sample of the actual
catalogue. Using this an average transfer rate per
hour is calculated and from this an average transfer
rate per working day is interpolated. For the trans-
fer rate per day remember to take normal breaks etc
into account as well as the working hours normal for
the group of employees involved.

The formula will be

Cost -of -Tr ansf er :g *C

where A is the number of cards to be retroconverted,
B is the average number of cards processed per wor-
king day and C is the cost per working day of the
staff doing the work (including social benefits,
overheads atc.).

The actual speed mainly depends on the equipment be-
ing used but also on the average amount of text on
the cards. 1t will have to be ascertained empirically
as noted above. With the fast development of compu-
ters, scanners and OCR software it iIs not possible
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the give a number that will stay valid for a very
long time. With the equipment used for the FACIT Pro-
ject is was possible to transfer 400 cards per hour
or something like 2.500 cards per working day, inclu-
ding scanning and OCR, but not proof reading and cor-
rection of errors.

With cards that cannot be processed with scanner and
OCR because of the state of the cards, it might still
be cost effective (when the whole process, including
formatting, iIs taken into account) to have a skilled
typist copy the cards into digital form by reprodu-
cing the text letter by letter.

The procedure given above for estimating the cost of
transfer can also be used iIn this case, since it does
not depend on the method used. But the speed will of
course be much slower.

When estimating the cost of alternative ways of doing
retroconversion it is important to be aware of costs
have to be incurred by the library in all cases. IT
the retroconversion is to be carried out by an out-
side agency the cards may have to photocopied before
shipping to the agency. Photocopying cards will iIn
most cases be more expensive than scanning the cards
with a suitable document feeder, since very few pho-
tocopiers are able to handle cards in bulk. Usually
they will have to laid out on the glass plate by
hand, which i1s a slow and unstable process.

E. Cost of proof reading and correction of
results

This cost will also be a variable cost and to all
practical purposes directly proportional to the
number of cards to be processed. And the method of
estimating the cost is the same.

Cost -of —correcti on:g *C

where A is the number of cards to be retroconverted,
B is the average number of cards processed per wor-
king day and C is the cost per working day of the
staff doing the work (including social benefits,
overheads atc.).

In this case the speed depends partly on the number
of errors to be corrected, partly on the method used
to check the cards against the original. There are
many possible ways of reducing the time spend check-
ing the cards, but they have not been measured as
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part of the FACIT Project. Empirical tests will have
to carried out In each case.

Proof reading and correction of errors may be carried
out as part of the OCR processing in which case it
will be more convenient to measure the cost of trans-
fer and the cost of correction as one.

Proof reading and error correction may also be car-
ried out as part of formatting, in which case i1t will
be more convenient to measure the cost of correction
and the cost of formatting as one.

Separate calculation of the cost of correction is
suitable when the process is carried out independent-
ly of the other processes in the retroconversion
chain.

F. Cost of formatting and production of out-
put files In the desired format

Again is this cost is a variable cost and to all
practical purposes directly proportional to the
number of cards to be processed. And the method of
estimating the cost is the same as for cost of trans-
fer.

Cost -of -Format ti ngzg *C

where A is the number of cards to be retroconverted,
B is the average number of cards processed per wor-
king day and C is the cost per working day of the
staff doing the work (including social benefits,
overheads atc.).

The speed depends partly on the equipment used, part-
ly on the complexity of the cards and the average
amount of text on the cards.

In the tests carried out with the FACIT Prototype on
a 386DX, 60 Mhz PC with 16 MB RAM the speed was about
200 cards per hour or something like 1200 cards per
working day. But these numbers can only be taken as
pointers, since newer and faster equipment is already
available.
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G. Cost of iIntroducing retroconverted records
into the electronic catalogue system of
the library.

It is important to realize - with all types of retro-
conversion - that the records produced will have to
be i1ntroduced into the electronic catalogue of the
library and that this will incurr costs as well.

IT the output of the retroconversion process is a
file in a format that may be read and processed di-
rectly by the input routines of the system this cost
may be fairly small. Otherwise a conversion program
may have to be written specifically for this purpose.

Eliminating duplicates and preventing the new records
from overwriting existing information may also be a
concern in certain cases.

These processes are outside the scope of the FACIT
project, but they have to be included when estimating
the cost of a specific retroconversion strategy.

H. Comparisons of Total Costs

When comparing different ways of doing retroconver-
sion It 1Is important to take all costs into account,
not only direct costs like cost of equipment or pay-
ments to external agencies.

It is a normal error to underestimate the cost of
using the library®s own staff when deciding whether
to use an external agency or not, so that inhouse
processing appears cheaper than it actually is.

On the other hand libraries tend to underestimate the
effort required of 1ts own staff when looking at of-
fers from commercial agencies, like forgetting the
cost of photocopying cards before shipping to the
outside agency and the cost of incorporating the re-
sults into the catalogue system.

Useful examples of cost comparisons is found in:
Deutsches Bibliotheksinstitut: Retrokonversion.
Konverzion von Zettelkatalogen in Deutschen Hoch-
schulbibliotheken - Methoden., Verfahren, Kosten -
Redaktion: Kirsten Weber. Deutsches Bibliotheksinsti-
tut. Berlin 1993.
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Concluding Remarks

A. Compliance with international standards

The primary target format of the formatting programs
i1Is UNIMARC, as described in the UNIMARC manual and
supplementary publications (IFLA, 1987), but other
formats are also possible.

Specific formats used by the library systems of the
involved libraries, and other (nhational) standards,
i.e. danMARC, may have to be handled by special con-
version programs, having the internal records of the
FACIT prototype or an intermediate file produced from
this as a source. Writing specific conversion pro-
grams i1s not part of the project.

The bibliographic data elements of the source (the
existing card catalogue) should be i1dentified accor-
ding to the ISBD standard (IFLA, 1991 and IFLA,
1987) . Only the data elements present in the card
will be present in the resulting formatted file
(unless they can be automatically inferred from the
information present or the context).

Information about holdings should comply with: 1S0/
DIS 10324:1991 Information and documentation - Hol-
dings statements - Summary level.

The level of bibliographic description in the conver-
ted catalogue and the differentiation possible iIn the
bibliographic format is entirely dependent on the
information in the source. No bibliographic informa-
tion not present or implied in the source will be
added in the conversion proces. This will In some
cases mean that the level of cataloguing will fall
below the minimum standards used today. Enhancing the
records produced by the conversion proces - either by
external sources or by reference to the original
publications - is outside the scope of the present
project.

Several different standards exist for the representa-
tion of character sets in machinereadable form, and
the project includes a discussion of the problems of
character sets iIn the context of retroconversion pro-
jects. The two main objectives of the representation
used are 1) to conserve the differentiation of cha-
racters in the source file, so that no information is
lost In the conversion, and 2) to make the characters
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easily recognizable to a human operator inspecting
the records on the screen or on paper for control and
correction purposes. These two objectives may to a
certain extent be in conflict with each other because
of limitations in available software and a practical
compromise has to be reached.

The project relies on official standards (I1SO stand-
ards and national standards) as well as de facto
standards like the "Code Page'" system of IBM compati-
ble personal computers.

At the beginning of the project the 1SO 6937/2:1983
and the ISO 8859 series was used as the reference
standard for Latin Characters. For the Greek charac-
ters a standard used by the National Library of
Greece for representation of Greek characters with
all variants (accents, diacritics etc) was used, sin-
ce the 1SO 8859 for Greek characters iIs too restric-
ted for library purposes.

After the introduction of ISO 10646-1 and the subset
of this called UNICODE, these are used as the point
of reference for both Latin and Greek characters.

Since very few applications for the PC and Windows
environment exist that has implemtented UNICODE, a
solution allowing internal representation of 16-bit
characters has been developed for the project as part
of the FACIT Prototype. The character codes may be
assigned arbitraily by the user, but i1t iIs recommen-
ded to follow 1SO 10646-1.

B. Benefits and Results

The project has led to a better understanding of the
issues involved In the retroconversion process and 1Is
a step towards producing better tools and methods for
the application of OCR on suitable parts of library
catalogues.

The prototype produced is iIn itself an important re-
sult, but the analysises carried out of the catalo-
gues and the errors, and the methods developed for
this should provide a broader basis for further work
in the field to the advancement of library automa-
tion.

A preliminary analysis seem to show that the methods
developed to convert an ASCII fTile into a formatted
bibliographic file could also be used to advantage
with sources not suitable for OCR, i1.e. bad or worn
typewritten/printed cards, cards with handwritten
additions and all handwritten cards and registers. In
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this case the cards have to be copied by direct key-
ing to the text format.

The use of techniques for converting existing catalo-
gues rather than relying on external sources is of
special iInterest with unique collections, among
others collections of national literature and special
collections of foreign literature, as well as collec-
tions of non-book material not represented In natio-
nal bibliographies, where corresponding machineread-
able records of high quality are not normally avail-
able i1n significant numbers and never will be unless
produced by this or a similar method.

With the techniques iInvestigated iIn the project suit-
able parts of important collections may be made wide-
ly accessible nationally and internationally within a
reasonable time and with a reasonable effort in terms
of money and labour. The day-to-day administration of
the collections will also gain by having catalogue
records with the signatures, class marks and indexing
terms of the library as well as basic bibliographic
descriptions.

But it has to be recognized that the FACIT Prototype
iIs not yet suitable for proper production work, and
that scanning and OCR will only be possible with
certain older catalogues.

Since the records produced by the proces investigated
will not be enhanced, the bibliographic quality of
the source will determine whether the resulting re-
cords will be suitable for exchange with other libra-
ries as a source of retroconversion. In the case of
national collections and other unique collections
they will be the best available. The records may be
used as the basis of further enhancement by local
effort (typically for the purpose of providing a
machinereadable national bibliography) referring to
the original publications.

In other libraries and other collections the records
may be enhanced later by automatic means using exter-
nal sources, while retaining the information specific
to the library iIn question.

As part of an European co-operation in the field of
libraries the project has produced valuable insights
into similarities and differences in earlier catalo-
guing rules and practices, thus contributing to our
understanding of the problems involved in establi-
shing common standards and shared resources.
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C. Exploitation plans

The prototype developed in the project will be di-
stributed on a Public Domain basis for non-commercial
use in libraries, together with the draft user-"s
manual (English only). Commcercial use will need a
license from the partnership.

The main subcontractor in the project will be granted
a license for further development of the prototype,
provided that only the cost of further development
and the cost of marketing and sale is included in the
price calculation of the resulting application, but
not the cost of developing the prototype. The main
subcontractor will further have the opportunity to
market training and support of the prototype as well
as any further developments.

The other companies involved as subcontractors will
also be granted a license to provide a service based
on the methods and tools developed or to use the work
as a starting point for further development based on
the prototype or directly on the specifications pro-
duced by the project.

The companies in Italy and Denmark have all expressed
a wish to carry on the work on a commercial basis if
it 1s possible to attract the necessary customers.

The prototype will be used by the libraries involved
in the project for further retroconversion work, and
where necessary the libraries will undertake to con-
vert files In UNIMARC format produced by the prototy-
pe to the internal format of the catalogue system of
the library.

The partners are committed to implementing the me-
thods established in the project and to further work
on retroconversion of catalogues iIn their own coun-
try.
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Appendix 1

Names and adresses of participants

Partners of the FACIT Consortium

1. Statens Bibliotekstjeneste (SBT)
(National Library Authority)
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DK-1051 Kgbenhavn K
Danmark

Tele: +45 33 93 46 33
Fax: +45 33 93 60 33

Contact: Ulla Dresler, Head of Administration

Other Contacts: Niels Erik Wille (Project Mana-
ger), now Senior Lecturer at Roskilde Univer-
sity (E-mail: new@snow.ruc.dk)

2. Statsbiblioteket (SB)
(State and University Library)

Universitetsparken
DK-8000 Arhus
Danmark

Tele: +45 89 46 20 22
Fax: +45 86 13 27 04

Contact: Hans Erik Jensen, research librarian

2. Biblioteca Nazionale Centrale (BNCF)
Piazza Cavalleggeri 1
1-50122 Firenze
Italia

Tele: +39 55 24 44 41
Fax: +39 55 23 42 482

Contact: dr. Claudia Miconi, librarian

Other contacts: Gian Luca Corradi, librarian, BNCF
Guiseppe Vitiello, senior librarian, BNCF
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3. Bibiblioteca Nazionale "V_.E_I111'" (BNN)
Palazzo Reale
Piazza Plebiscito
Napoli
Italia

Tele: +39 81 40 79 21
Fax: +39 81 40 38 20

Contact: dr. Mena Savarese
Other contacts: dr. Vera Valitutto , now Director
of the University Library of Napoli

4. Ethnike Bibliotheke tes Hellados (EBH)
32 Panepistimio Str.
GR-106 79 Athena
Hellas

Tele: +30 1 36 08 141
Fax: +30 1 36 08 495

Contact: dr. George Bokos, head of cataloguing
dept.

Other contacts: Joanna Demopoulos, acting head of
cataloguing dept.

Associated contractor

6. Det Kongelige Bibliotek
Christians Brygge 8
P.0O.box 2149
DK-1016 Kgbenhavn K
Danmark

Tele: +45 33 93 01 11
Fax: +45 33 32 68 30

Contact: lvan Boserup, senior librarian
Other contacts: Lisbeth Holtse: research librarian

Participating Companies
SYNERGI
Bakkevej 13
DK-2950 Vedbazk
Danmark

Tele: +45 45 66 00 56
Fax: +45 42 89 44 56

Contact: Kim Mikkelsen, managing director
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StudioErre s.n.c.

Sede largo Duca della Ferrantina 1
CAP 80121

Napoli

Italia

Tele + fax: +39 81 41 19 73
Contact: Gianluigil Visco, director
Stefano Tulini

Consultant in Computer Science
Via di Goletta 50

1-56121 Pisa

Italia

Tele + Fax: +39 50 40 361
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Appendix 2

List of reports and other products
of the project

10

Optical Character Recognition for Retroconversion
of Catalogue Cards: Hardware, Software and Charac-
ter Representation. By Niels Erik Wille. (FACIT

Technical Report No. 1). Copenhagen, October 1996.

Using Kurzweil scanning systems as platform for
card scanning. By Ernst Pedersen, ADP. (FACIT
Technical Report No 1.1). Copenhagen, 1994.

A Framework for the Analysis of Catalogue Cards.
By Niels Erik Wille & Vera Valitutto. (FACIT Tec-
nical Report No 2). Copenhagen, Revised version,
October 1996.

Description of the Card Catalogue at Statsbiblio-
teket. By Hans Erik Jensen & Dorete Larsen. (FACIT
Technical Report No. 2.1). Arhus, 1994.

Analysis of Three Card Catalogues of Biblioteca
Nazionale Centrale di Firenze. By Claudia Miconi &
Gian Luca Corradi. (FACIT Technical Report No.
2.2.1). Firenze, 1993.

Descrizione formale delle schede del Catalogo
Palatino, Biblioteca Nazionale Centrale di Firen-
ze. By Database Informatica. (FACIT Technical
Report No. 2.2.2). Firenze, 1994

Description of ltalian Cataloguing Rules: 1886 -
1979. By Rosella Ruoppolo & Vera Valitutto. (FACIT
Technical Report No 2.3.1). Napoli, 1993.

Lex Rules in FACIT Format for BNN Catalogue - a
first approach. By StudioErre di Gianluigi Visco.
(FACIT Technical Report No 2.3.2). Napoli, 1994.

Descrizione formale delle schede del Catalogo BNN.
By Stefano Tulini. (FACIT Technical Report No.
2.3.3). Napoli, 1994.

Analysis of the Card Catalogue of the National Li-
brary of Greece. Prepared by Joanna Demopoulos.
(FACIT Technical Report No. 2.4). Athens, 1994.

71



11

12

13

14

15

16

17

18

19

20

21

22

23

Error Analysis and Correction in Retroconversion.
By Hans Erik Jensen. (FACIT Technical Report No
3). Arhus, October 1996.

Error Analysis of converted cards from the catalo-
gue, the State and University Library. By Hans
Erik Jensen (FACIT Technical Report No 3.1). Ar-
hus, 1996.

Cataloguing Files through Retrospective Conver-
sion. Error Analysis. By Database Informatica.
(FACIT Technical Report No 3.2). Firenze, 1994.

First sample of Catalogue Cards: Error Analysis.
By StudioErre di Gianluigi Visco. (FACIT Technical
Report No 3.3). Napoli, 1994.

First Sample of Catalogue Cards: Error Analysis.
By Joanna Demopoulos. (FACIT Technical Report No
3.4). Athens, 1995.

Final Technical Report including Error Analysis of
the Cards of the National Library of Greece. FACIT
Technical Reprot No 3.4.2). Athens, January 1996.

The FACIT Prototype. Manual and Documentation. By
SYNERGI. (FACIT Technical Report No 4). Copenha-
gen, October 1996. (= System Administrators Manu-
al)

Noder. Analyse af kort og kartoteker i forhold til
retrokonvertering. By Hans Erik jensen (Prelimi-
nary work for FACIT Technical Report No 4.1) Ar-
hus, 1994.

The Retroconversion of the Palatino Catalogue.
Final Report. By Stefano Tulini. (FACIT Technical
Report No 4.2.1) Firenze, 1995.

Examples of retroconversion of the Palatino Cata-
logue. By Stefano Tulini. (FACIT Technical Report
No 4.2.2). Firenze, 1995.

Text treatment and realization of specialized dic-
tionaries. By Stefano Tulini. (FACIT Technical Re-
port No 4.2.3). Firenze, 1995.

Report on scanning the Palatino Catalogue. By
SOFTTEAMware. (FACIT technical Report No 4.2.4).
Firenze, 1996.

Report on the End of Project by BNN, Naples. By
StudioErre di Gianluigi Visco. (FACIT Technical
Report No 4.3.1) Napoli, 1996.
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24 Text treatment and realization of specialized
dictionaries. By StudioErre di Gianluigi Visco.
(FACIT Technical Report No 4.3.1). Napoli, 1996.

25 Retroconversion of Older Card Catalogues using OCR
and Automatic Formatting. Project Overview and
Final Report. By Niels Erik Wille. (FACIT Techni-
cal Report No 5). Copenhagen, October 1996.

26 FACIT Prototype: Suite of DOS programs with a
Windows Shell (Microsoft Acccess application). By
SYNERGI. (Working Prototype, version 1.1). Copen-
hagen, 1995.

27 Report on Dissimination Activities of BNN. By Vera
Valitutto. Napoli. 1993.

Items 1, 3, 11, 17, 25 and 26 are generally available
and can be ordered free of charge from:

the Coordinating Partner

Statens Bibliotekstjeneste
Nyhavn 31 E

DK-1051 Copenhagen K
Denmark

Fax: +45 33 93 60 33
E-mail: SBT@sbt.bib.dk

from the Project Manager

Senior Lecturer Niels Erik Wille

Dpt. of Computer Sciemce, Communication and Educa-
tion

Roskilde University

P.0.Box 260

DK-4000 Roskilde

Denmark

Fax: +45 46 75 34 15
E-mail: new@snow.ruc.dk

or directly from the Web site of the FACIT Project:
http://www.komm.ruc.dk/FACIT/

The rest of the reports are distributed at the
discretion of the responsible partner.
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Conference Presentations

Meeting of Italian research libraries on Retroconver-
sion of Catalogues. Biblioteca Nazionale Ceontrale,
Firenze, 22. October 1993.

Papers by Niels Erik Wille and Claudia Miconi.

Conference on Retroconversion of Catalogues, Napoli,
19-20 May 1994. Organised by the FACIT and MORE
projects in collaboration with the Napoli section of
the Italian Library association.
Papers by Niels Erik Wille, Claudia Miconi and
Vera Valitutto.

Conference on Library Networking in Europe. 12.-14.
October 1994 in Bruxelless. Organized by EFLC in
collaboration with CEC DG XIII.
Papers by Guiseppe Vitiello and Niels Erik Wille
on Retroconversion of Library Catalogues and the
FACIT project.

Digital Imaging. Concertation Meeting under the
Libraries Progamme. DG XI1I11. Luxembourg, 7. November
1994.
Paper on the problems of character representation
in Retroconversion by Niels Erik Wille.

New Methods in Retroconversion of Library Catalogues.
Conference organized by the Greek Library Association
in collaboration with the MORE project. Athen, 18.
nov. 1994.
Papers by Niels Erik Wille, on the FACIT proto-
type, and Joanna Demopolous on Optical Character
Recognition of Greek characters.

Articles etc.

Niels Erik Wille: Retroconversion of typewritten or
printed catalogues. An introduction to the FACIT
project. Statens Bibliotekstjeneste. Kbh. 1993. 28
pp- 2. ed. June 1994. 24 pp.

Niels Erik Wille: "Retroconvertire con lo scanner.
UnTintroduzione al progetto FACIT."™ In: Bollettino
AlIB. Rivista italiana di biblioteconomia e scienze
dell”informazione. Vol. 33 no. 4. Dec. 1993. p. 467 -
474. [Translated by Guiseppe Vitiello.]

Claudia Miconi & Gian Luca Corradi: "Politiche di
retroconversione e ricerce sperimentale nel campo
della scannerizzazione alla Biblioteca nazionale
centrale di Firenze " 1In: Bollettino AIB. Rivista
italiana di biblioteconomia e scienze dell"informa-
zione. Vol. 33 no. 4. Dec. 1993. p. 475 - 478.
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Guiseppe Vitiello & Niels Erik Wille: "Using sacnning
for Retrospective Conversion of Catalogues™ In: H.P.
Geh & M. Walkiers (eds.): Library Networking in
Europe. The Proceedings of a European Conference or-
ganised by EFLC in cooperation with EBLIDA and LIBER
with the support of the European Commission. Bruxel-
les 12_.-14. Oct. 1994. TFPL Publishing. London. 1995.
P. 319 - 326.

Niels Erik Wille: "OCR/ICR in Retroconversion of
Older Card Catalogues™ In: Digital Imaging Procee-
dings of the Consertation Meeting for Image Proces-
sing Projects supported under the Telematics Program-
me, 7 Nov. 1994. CEC DG X111 E. Luxembourg. 1995.

5 pp-

Niels Erik Wille: "OCR/ICR in Retroconversion of
Older Card Catalogues : The FACIT Prototype.' In:
Vivliothikes kai pilroforisisi 1995; 12,13; 74-80.

J. Tsoutsou-Demopoulos: "FACIT : Stohl kai prooptikes
: H Hellenki empiria.”™ In: Vivliothikes kai pilrofo-
risisi 1995; 12,13; 81-83.
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