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General preface to the FACIT Reports

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

FACIT is short for Fast Automated Conversion with

I ntegrated Tools. The project has been supported by
the EU under the Libraries section of the Tel ematics
Programme. It started in January 1993 and finished in
February 1996.

The project has been concerned with two main
guesti ons:

1. To determne the feasability of converting ol der
card catal ogues into nodern OPACs using scanni ng,
Opti cal Character Recognition, and automatic for-
matting into a bibliographic format (such as UNI -
MARC) .

2. To develop a prototype system capabl e of handling
automatic formatting, and automatic or sem aut o-
matic detection and correction of the errors pro-
duced by scanni ng 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
condi tions.

The Achilleus’ heel of fully automatic procedures in
retroconversion is still the speed and quality of
OCR And this depends to a | arge extent on the state
of the source material. The project was based on the
assunption that conmercially avail abl e equi prent and
OCR progranms would be able to handl e ol der typewit-
ten and printed catal ogue cards in a satisfactory
way, so that the nmain effort could be ained at for-
matting the cards, but very much nore tine has been
spent on problenms of OCR than was originally envis-
aged.

The results concerning OCR are based nmainly on the
use of commercially avail able scanners and OCR pack-
ages in the lower or mddle price range (such as seem
attractive to nost libraries). The results may have
been different if nore sophisticated (and nore cost-
l'y) equi prent had been used, or even custom built

equi pnment. But in general the conclusion has to be
that many ol der card catal ogues are not suitable for
this type of nethodol ogy because of the state of the
source material: Yellowed by age, worn, snudged, with



handwitten additions, sonetines swollen or nade un-
even by danpness, witten wth a series of type-

witers with varying typefaces and with ribbons that
are nore or |ess worn out, copied by stencilling etc.

The conclusion is not that the nethodol ogy is not
feasible at all, but that its application is limted
to fairly “well behaved” catal ogues. 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, seemto present serious problens,
if the output from OCR have a |ow | evel of errors.
Based on a thorough formal anal ysis of the catal ogue
and the rules used in producing it, it will in nost
cases be possible to wite a series of prograns spe-
cific to that catalogue to do the job. This is con-
firmed by other projects.

The main focus of the project was to investigate the
possibility of producing one application, able to
handl e a w de range of card catal ogues as found in
European libraries, avoiding the necessity of witing
the formatting prograns fromscratch every tine. This
is done by feeding the application a formal descrip-
tion of the catal ogue at hand, using a relatively
sinple formal | anguage. At the sane tinme the appli-
cation should provide a set of integrated tools for
the range of different procedures that go into retro-
nver sion work. The project has denonstrated that this
is in fact feasible.

But the work of formal analysis is quite demanding,
both in terns of tinme and the necessary skills and
know edge. And it will have to be done again with
each new cat al ogue, since no two catal ogues are
exactly alike. This process is needed in order to
produce the necessary formal specifications for the
formatting prograns, both with a systemlike the
FACIT Prototype and with custombuilt formatting
prograns. This is definitely a specialist job.

Wth automatic conversion |ot of the costs go into
setting up and testing the systemw th each new
library and each new catal ogue. This neans that this
nmet hodol ogy is not suitable for a small or nedium
size library to handl e al one wi thout expert assi-
stance - froma conmercial service or a large library
that has al ready done sonme work in this area.

An inportant problemthat has not been solved in 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 seens worth while to pursue
this further. Meanwhile corrections will have to be



done by the human operator with sone support fromthe
conput er.

The second objective of the project, as stated above,
has only been partly reached. A software package has
been devel oped that is able to denonstrate the prin-
ciples involved in automatic formatting of library
catal ogues and in custom zing the procedures for use
inlibraries with widely different catal oguing prac-
tices as well as catal ogues produced over tine to

di fferent specifications. But the package does not

i ncl ude nore advanced facilities for error detection
and correction, and it still lacks a series of fea-
tures that are necessary for use in |arge scale con-
versi on of catal ogues.

Neverthel ess the results of the project are prom sing
for further devel opnent work, and constitute a solid
basis for future work by the partners and the subcon-
tractors of the project as well as others. The ai m of
t he published reports is therefore to nake avail abl e
the informati on generated by the project, in order to
hel p making realistic judgenents about the prospects
of using the nethodol ogy described in a particular
library for the conversion of a particul ar catal ogue,
and in order to nake the information useful for other
research and devel opnent projects.

The published reports fromthe FACI T project consists
of the follow ng:

Optical Character Recognition for Retroconversion of
Cat al ogue Cards: Hardware, Software and Character
Representation. By Niels Erik Wlle. (FACI T Techni cal
Report no 1). Statens Bibliotekstjeneste, Copenhagen.
Cct ober 1996.

The report sunmari zes the experiences with scan-
ners and OCR prograns. Special treatnent is given
to the question of character sets and representa-
tion of characters, since this is normally of
great inportance in converting nultilingual cata-
| ogues.

A Framework for the Analysis of Catal ogue Cards. By
Niels Erik Wlle and Vera Valitutto. (FACI T Techni cal
Report no 2). Statens Bibliotekstjeneste, Copenhagen.
Revi sed version, COctober 1996.

The report describes the problens involved in
anal ysing a catalogue in order to evaluate the
feasability of converting it by automatic neans,
as well as the formal |anguage to be used in set-
ting up the FACIT Prototype. This information
shoul d al so be useful for soneone aimng at

devel oping simlar tools for retroconversion.



Error Analysis and Correction in Retroconversion. By
Hans Eri k Jensen (FACIT Technical Report no 3).
St at sbi bl i ot eket, Aarhus. Cctober 1996.

The report summari zes the issues involved in
automatic or sem automatic error detection and
correction, and outlines plans for further deve-
| opnent of the Prototype in order to incorporate
nor e sophi staced handling of OCR errors.

The FACIT Prototype. Manual and Docunentation. By
SYNERG (FACI T Technical Report no 4). Statens
Bi bl i ot ekstj eneste, Copenhagen. Cctober 1996.

The report describes the Prototype in detail and
the procedures to use when setting up the denon-
stration version. The level of information is
highly technical. Due to a series of |imtations
t he denonstration Prototype is not suitable for

| arge scal e conversion work, but using it with a
smal l er sanple will provide a good grasp of the
probl ens and procedures involved in automatic
formatting etc.

Retroconversion of O der Card Catal ogues using OCR
and Automatic Formating. Project Overview and Final
Report. By Niels Erik WIle (FACIT Technical Report
no 5). Statens Bibliotekstjeneste, Copenhagen.

Oct ober 1996.

This report presents the project as a whol e and
the main results reached. It includes a sumary
of the information included in the previous re-
ports.

These reports are avail able free of charge.

A wor kabl e denonstration version of the FACIT Proto-
type is available. This is a conbination of a suite
of DOS prograns and an interface produced as an ap-
plication for Mcrosoft Access. The Prototype w ||
run on a PC with Wndows 3.11 or Wndows 95 and

M crosoft Access 2.0 or later versions. The Denon-
stration Prototype is available free of charge for
use in European |ibraries.

Al'l correspondence concerning the reports and the
Pr ot ot ype shoul d be sent to:

Niels Erik Wlle

Seni or | ecturer

Dept. of Conputer Science, Comrunication and
Educati on

Bui | di ng P4

Roski | de Uni versity

P. O Box 260

DK- 4000 Roski | de



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

| nformati on about the project and copies of the
reports and the deno-version of the FACI T Prototype
are also available on the Wrld Wde Wb at the
address: http://ww. korm ruc. dk/ FACI T/
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1. Introduction

The main steps in realizing the retroconversion of a
cat al ogue are the foll ow ng:

1. Making sone preparations for the scanning process,
i.e., counting the nunber of cards pr. batch for
control or making other steps to control the process.

2. Scanning the cards batchw se, resulting for
exanple in a TIFF-file.

3. Using the TIFF-file as input to an OCR- package,
resulting in a character-recogni zed file probably
with errors.

4. Correction of the errors in the file, resulting in
afile ready for automatic reformatting.

5. Reformatting of the file in fields.

6. Check for exanple, that all cards are read, al
mandatory fields are there.

7. Final conversion if necessary fromthe internal
format and character-set used to the format and
character-set of the target system normally a MARC
f ormat .

8. Check that all cards have been | oaded up on the
system

Before this production process can be executed, it is
necessary to make an analysis to confirm that it at
all is possible to use this technique to convert the
material to machi ne-readabl e records. The outline of
this necessary anal ysis has been descri bed el sewhere,
so here we will describe the critical steps
assessing, how many errors there will be in the
resulting material and thus how we guard oursel ves
toward enbarking on an inpossi bl e procedure.

As a final remark it should be said, that there is of
course the fact - although unpopul ar anbng cat al ogu-
ers - that the cards used initially contains errors.
W will in the follow ng neglect this kind of errors
and concentrate on the possible nethods of correction
of errors generated by the process itself.



2. Error types generated by the
process

For larger catalogues it is inportant to control,
that all cards are scanned. This requires a kind of
bookkeeping, so that it is possible in every step of
the production to keep track of the cards, and one
good idea here mght be as a start to use the kind of
counting nmachi ne used in processing of checks to
count the cards. In this way it is possible to tally
the cards all the way through the process.

The next step is scanning of the cards and in this
report we will suppose, that the process used for
retroconversion starts with a scanning of the cards
(or the bibliography) containing the source-naterial,
after which the pictures of the source-material are
processed by an OCR-package, produci ng the nachi ne-
readabl e records used as an input for the reformat-
ting program

Wien the OCR process is finished, we have the input-
material ready for the reformatting process, but
probably this material will contain errors. It is
inmportant to realize, that for exanple to proofread
all the produced records will in practice be
inpossible. So it is mandatory to be able to detect
and correct errors fromthis part of the process
efficiently.

The reformatting processes start with a parsing-
operation, where the record is anal yzed and broken
down into its parts, e.g., title-statement,

aut hor shi p-statenent, shelfnark, printing place,
notes etc. Parsing is done according to the fornal
description of the parts of the record; in a way this
formal description is another expression of the

catal ogui ng rules and practice used in generating the
source material. So to achieve a result of good
quality, it is necessary to have an input naterial of
good quality.

Theoretically it should be so, that if the records
fromthe OCR process were perfect and the description
of the records perfect, then the reformatting shoul d
al so be perfect and thus shoul d not generate errors.
So to control the errors in the resultant process, it
is very inportant first to control the errors from



t he OCR-phase and next to have a perfect description
of the cards. But first we will ook on the OCR
phase.



3. Types of OCR-generated errors

Statistical analysis can reveal the patterns of these
errors. There have been nmade several studies of

dat abase-qual ity using statisti cal

frequency-anal ysis, the |largest and best being the
anal ysis of the Chemcal Abstract's database [ 5 ].
The study reveals, that it is possible to describe
nost of the errors as substitutions between two
characters. Many of these errors have their origin in
normal typing-errors.

Simlarly nost of the OCR-errors can - as seen from
f.ex.[ 7] - be seen as substitutions between two
singl e characters.

This is follow ng our experiences. There are of
course in the material what mght be called standard-
errors, as it is not possible for an OCR package to
di scrimnate between two characters, if the graphica
pi ctures of these characters are the sane. So 1 (one)
and | (small ) will be confused. Also there will be
errors, where the pictures of two characters are
close, for exanple 5 and z, a and e, O and 0O(zero).
Accents of every kind are another weak spot in the
OCR- process. Furthernore nost of the packages have
difficulties to discrimnate between upper case and

| ower case for characters with the sane graphica

pi cture. Yet another common error is the difficulty
to reproduce the spaci ng between the words, especial -
Iy when a proportional font is used in the original
material. So an effort to correct these well-known
typical errors should be done as a first step.

But apart fromthese kinds of errors, relatively few
substitutions typically will account for a
substantial part of the errors in the converted
materi al .

The experience with this project is, that "good"
material after the OCRrecognition and before the
correction has an error rate of less than five pr.
1000 recogni zed characters and "fine" naterial has an
error rate of .5 errors pr. 1000 characters. A
characteristic for the errors is also, that for
"fine" material very fewerrors nake up for a very

| arge percentage of all errors. Another experience
is, that to estimate this central error rate it is



necessary to nake an actual test-run of the cards, it
is not possible just to have a | ook of the cards as
the eye is not reliably able to estimate, if a
material is suitable for OCR conversion; but the
sanpl e need only to be of size around fifty cards to
give areliable estimate of the errors.

Normal | y an OCR-package will recogni ze a given
character with a certain probability, and if this
probability is too small, the OCR package wi |l mark
the character as uncertain. It is inportant to note,
however, that even after a correction of the nmarked
errors, the converted text nmay still contain errors
generated by the OCRrecognition. Sone OCR packages
contai n nodul es, which correct the nost obvious
errors of this type, but the nost efficient packages
contain a spel l'ing-checker, which checks the final
text. The weakness of this approach is, that this
spel | i ng-checker can only check one | anguage in a
docunent, and the material here is multilingual. So
there is a need for at |least a nodified approach to
nmake corrections of this material. So it mght be
worthwhile to take a closer | ook on the construction
of spelling checkers.

3.1 Spelling checkers.

A bl ueprint of a spelling-checker has been given by
Jon Bentley [ 1], where the construction is given
as:

This blueprint is intended for a batch-process, but
the principle givenis valid also for a nodern
spel I i ng-checker. The mai n operations done are

i solation of the words, conversion of capitals and
stemm ng of the words followed by use of a dictio-
nary. The dictionary is conpressed as nuch as
possi bl e by using very el aborate and shrewd ways of
storing the dictionary in nmain menory, because it has



not in the past been possible to nake the spelling
checker run in real-tine using a disk file. This
requirenment is also the main reason for use of the
st emi ng process.

A recent survey of spelling checking and correction
is given by Karen Kukich [ 3 ] in a very large
paper from 1992. The survey di stingui shes between
checking and automati c correction and consi ders of
course the last job as the nost difficult.

According to this survey, spelling checkers are still
made fromthe sanme basic conponents as nentioned by
Jon Bentley. It has not been possible to include

[ i ngui stic know edge in the process and nore advanced
nmet hods |i ke the use of neural networks have failed
in practice, nainly caused by extrene denmands on
conput er - power even for nodest nunber of words in the
glossary to correct. So there is one central conpo-
nent of all spelling checkers, nanely the database or
dictionary to use for conparison of the words.

As nentioned above it has not been possible to con-
struct a database-organi zation allowing to store this
dat abase on disk, if the checker should run at a
reasonabl e speed in a real -tine process. Therefore

t here has been nade considerable effort to nmake this
dat abase snmal| and conpact to keep it in RAM resul -
ting in very refined and conplicated ways of storing
the data. The nost frequent used is to store the
words as trigrans, i.e., overlapping conbinations of
three letters.

Aut omatic correction of errors is successfully done
only for applications with a very limted vocabul ary,
i.e., less than 100 words. For an application |ike
this one, it is possible to nake sinple correction-
routi nes for exanple using the so-called reverse-
error nethod, where the know edge of the statistica
pattern of the errors is used to cal cul ate a probably
correct word froma word not in a dictionary.

In project FAOT we have the goal to use ordinary
PCs and if we look at a sinple record, there wll
be roughly one hundred words to check init. Wth
the pertinent disk-technology, it will last around 20
mlliseconds to | ook-up each word in a normnal disk-
file, making the response tine for a check to be
about two seconds, so it will be necessary to hold
the dictionary-files in core.

If we assune a normal PCwith 8 Megabytes of RAM
there will be the order of 7 Megabytes left to data.
If we assune that one | anguage requires about 60.000



13

words to represent the basic words, each of these
words are of a length of eight characters and there
wll be six variants of each word stored, the

i mredi ate need for RAMis about 2.880.000 characters
for one | anguage, naking it possible to work with two
| anguages si mul t aneously.

After the survey by Karen Kukich has published, there
has been described a new nethod to store words in a
hi ghly conpact database in core, see ref.[ 6 ] and a
single application of it has been given, apparently
with success see ref. [ 4 ]. The conpression here
attained is reported to be in a size of eight, so it
shoul d be possible to use this organization and work
with at |least up to six |anguages si mul taneously,

whi ch shoul d be sufficient for nost applications.
Furthernore the established database will have the
property, that the tine spent in the database to
check if a word is present in the database, wll be
proportional to the length of the word, not dependant
of the actual size of the database. So this
datastructure will be a convenient way to store the
words to check.

Anot her hel p in acconplishing the goal of conpactness
has been to strip the words, so that it only is
necessary to keep the roots of the words in the

dat abase. This approach is highly | anguage- dependant
and not suitable for for exanpl e Portuguese - and
probabl y ot her Roman | anguages -, as there will be

t oo many nonsense-roots produced using this method,
seeref. [ 4]. Soif a spelling checker has to
contai n many | anguages, the stenmm ng-routine has to
be left out and the database should contain all forns
of the words used for checking.

To conclude, it is possible to construct a

mul tilingual dictionary to check the words after the
OCR-process and to attain the necessary speed in the
process by containing the dictionary-files in RAM

The data-structure mght be the one nentioned above
storing whole words - or trigrans generated fromthe
words used to formthe dictionary.

3.2 Possibilities of correction.

As mentioned above, a central issue in retrocon-
version is to be at |least partially able to contro
the error-rate, errors here defined as aberrations
fromthe original text produced by the
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retroconversi on process as a whole. Wen the word
partially is used here it neans, that for sone
errors it wll be a waste of tine ( and noney ) to
seek conplete control, but for the central fields it
will be nandatory. So to control the errors is a

sel ective and individual process.

The reformatting process mght also be seen as an
enrichment of the original data by the inherent
information fromthe format of the card, so that the
resultant fields contain well-defined infornation,
whi ch mght be easier to check. An exanple is the
authors-field, where it of course is easier to
control, that this field really contains a nane than
to control the whole card. This phil osophy neans,
that it wll be necessary to control the errors early
in the process to the extent, that refornatting at
all is possible. So for exanple one will prefer if
possi ble to correct the standard-errors in an early
stage of the process and to use dictionaries of
various kinds in a later stage to nmake a genera
control of for exanple nanes and title statenents.

An issue inthis is the word-lists used to generate
the dictionaries. It is possible to get lists of
nanmes from several sources, and of course it is also
possi ble to make a formal authority-control of

aut hor names. But when it cones to words of a given
| anguage, there are sone difficulties.

First it is a necessity to be able to decide, which
| anguage we shoul d correct, as correction wll be
inefficient if the |anguage is not known i n advance.
Furthernore there is the question of size of the
dictionary and the probl emof making the words in it
reflect the tine and the scope of the materia
converted. There will be a difference between con-
verting and correcting naterial froman early
twentieth century collection froma general library
in Denmark and a collection mainly containing
material fromthe eighteenth century froman Italian
library.

It is well known, that there are several sets of word
lists available for many different |anguages and it
wi Il be necessary to anal yze themto obtain an
approxi mate coverage of a | anguage. The open question
inthis is, when are enough enough? The problemi s,
that the larger proportion of the words encountered
in retroconverting the catalog of a research library
or special library probably should not be found in
an ordinary word-list or even a nornal conmmerci al
dictionary, so in all circunstances it wll be
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necessary to have an easy way to augnent the word-
lists used for spelling and/or correction. There
are though sone indications, that word-1ists mght be
conparative snmall, see ref. [ 8 ]. W have estinated
a size of 60.000 words.

Wrd-1ists fromknown | anguages al so may be used to
make an estimate of the | anguage used in the text. In
anot her research-project the use of neural networks
for this purpose has been investigated. The result is
very encouragi ng, as the network can decide the

| anguage of the title with a precision of app. 97
percent, discrimnating anong the five | anguages

Dani sh, English, German, French and Spani sh, see
ref. [ 2 ]. The word-1list used has been a |ist of
titles fromthe State and University Library on-1ine
catal ogue with a known | anguage code.

Practical experience has shown, however, that the

| anguage code has a very good correlation to the

pl ace of print; for typical retroconversion of ol der
material the correlation will be better than 95

per cent .

Conbi ning these two neasures, it is possible to
obtain an estimate of the |anguage of the publication
wi th very good precision and thus it is possible to
use a | anguage-specific dictionary to check the title
words. As nentioned above, the words used for the
dictionary will be critical, because they have to
represent the glossary found in the texts converted,
and the dictionaries could be either words or
trigrans; we think at this stage, that trigrans have
a slight advantage, as they coul d represent words not
encountered in the basic word- lists, thus they m ght
be nore stable and need | ess updating in the process.

So a tentative conclusion is, that it is possible to
nmake an error-detection for selected fields, given
the assunption that suitable word-lists nay be
found. Sinple routines for error-correction can be
constructed using the nentioned reverse-error

net hod, after a study of the normal statistica
patterns of error in the converted naterial.

3.3 Qutline of the nethod.

The nethod coul d be outlined as foll ows:
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1. Find suitable - not too large - word lists from
f.ex. Internet or alibrary-catalog for the rel evant
| anguages.

2. As a prelude, nmake a thorough analysis of f.ex.
the first fifty records processed by OCR to get an

i mpression of the pattern of errors for this catal og
and this OCR package, i.e., find the errors produced
and nake a table of the nost often encountered
transformations fromthe errors.

3. After the fields suitable to correct has been
i sol ated, make the corrections after the follow ng
gui del i nes:

a. The parser suggests the | anguage fromthe place of
printing. An analysis of the text-field chosen
confirns the assunption or issues a warning, after
whi ch the operator chooses the rel evant | anguage.

b. Every word in the field considered is for this
pur pose converted to | ower-case |letters.

c. If the word is a nunber with or without
come/point, it is accepted and the next word is
consi der ed.

d. If the word is inthe dictionary, it is accepted
and the next word i s considered.

e. If the word is not in the dictionary, |ist
suggested words using the list of typical errors
backwards. Reduce the list by checking it against the
di ctionary.

f. The operator nakes the | ast choi ce and she/ he has
the foll ow ng options:

- Accept one of the suggested corrections, if there
i S any suggesti on nade

- Correct the word in the text and add it to the word
list

- Correct the word in the text, not adding it to the
word |ist.

The procedures described above could be used as a
general procedure for all table-look-ups inthe FAQT
system but it should be designed with the goal to be
an interactive and supportive procedure, not an
autonmatic correcti on procedure.
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It is also assuned, that the original picture of the
card is readily avail able for the operator throughout
the process as in nost OCR systens, when using the
built-in facilities for error-correction.
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4. The reformatting process

As said above, the reformatting process itself
depends on a formal description of the catal ogue
cards, this formal description being anot her
expression of the catal oguing rules and the practice
used during the creation of the catal ogue.

This means again, that if this practice has varied a
| ot - making the catal ogue i nhonbgenous - it will be
difficult to create one description covering al

i nstances of the cards.

VE think that ol d catal ogues generally are

i nhonmogenous and so it mght be preferable not to
nmake a detailed refornatti ng operati on, but rather
nmake the target OPAC system conpensate for the

m ssing opportunities due to the crude formatting.

Another snag in the reformatting i s mssing tokens.
The reformatting nay have for exanple to detect a
token for a field separator. It mght be a point, a
speci al character or an extra blank line, or the
sinple fact, that the authorship-statenment always is
contained in the first line of the card and al ways
only is one line. If one builds a description around
the last nmentioned fact, that the authorship fills
exactly one line, then there is a real risk, that the
reformatting sonetimes will produce an error, as many
OCR- packages of today tend to generate an extra |ine-
shift randomy, and when this happens in the first
line, the resultant formatting will be wong.
Consequently, it is necessary to make a contro
afterwards. It mght be as sinple as to nmake and
browse a list of all author-fields found in the cards
or to make a check of forenanes and surnames or an
authority control.

It is our experience, that it is advantageous to keep
the refornatting as sinple as possible, producing it
in a top-down devel opnent process and keepi ng
conpl i cated expression out of it.

The consequence of this is, that the devel opnent of a
description is a highly iterative process,
conprom sing the anbitions of making a detail ed
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reformatting and nmaki ng the description cover as much
as possi ble of the catal ogue. Thus, the fornal
description of the catal ogue should be done by a
person with a good working know edge of both the
target CPAC system the catal ogue and the shifting
practice of it. It is not a routine natter.
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5. Recommendations

In summary, we will nake the follow ng
recommendat i ons concerning error-control :

1. Before start of the process, test the actual OCR
process using a representative sanple of the
catal ogue of fifty cards.

If the raw error-rate is greater than five errors per
1000 characters read, do not enbark on the project!

If the error-estinmate indicates, that it is
reasonabl e to enbark on the project, nake a
distribution of the errors to be used later in the
correction process.

2. UWse the OCR systens built-in facilities to
correct the obvious errors.

3. Make an error-control systemby either sinply
detecting the error-prone conbinations or naking a
smal | programusing trigrans to detect the errors in
the specific fields.

4. Install a tally-systemto nake sure, that all
cards go through all steps of the process.

5. If possible, control the nanmes, etc. by neans of
a dictionary. If this is not possible, nake a skilled
cat al oguer browse lists of all authors, serial titles
etc. to correct the obvious errors. This mght al so
be a SCAN- operation, using the normal OPACGtermnals.

Last we think, that error-control is a continuing
effort. So in practice the whol e retroconversion
effort should be iterative, so that after a certain
batch of cards has been processed, the quality of the
resultant records should be eval uated and the
possi bl e errors accounted for. The effort should be
continued with sanples drawn fromthe process at
regul ar intervals.
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Appendi x 1

Terminology and Basic Concepts

Source: The typewitten or printed source of the
conversion proces; the "original".

Result: The nachi nereadable file in text-form that
is the result of scanning the source and appl ying
t he OCR- package.

| mage: The digitized inmage, that is the internediate
result of scanning the source.

Unr ecogni zed character:  Character not recogni zed by
t he OCR-package and marked with a speci al
character (i.e. * or @

M srecogni zed character: Character recogni zed by the

OCR- package as anot her character.

Doubtful character: Character recogni zed by the OCR
package, but narked as doubtful (usually because
it is below a specified |evel of uncertainty.
(Alternative: Uncertain character )

Untrai ned character: A character in the source that
has not been presented to the OCR-package during
the training. Such a character will either result
in an unrecogni zed character or a m srecogni zed
character. Only with OCR packages wi th Qmi font
facilities and the like is there a possibility of
getting a correctly converted character and only
if the Omifont character set includes this
character.

M ssing character: Character present in the source
but not represented in the result, not even as a
SPACE- char act er .

Inserted character: Character not present in the
source, but present in the result.

M ssi ng SPACE:  SPACE-character present in the source
but not in the result, so that two sequences of
NON- SPACE- char acters separated by one or nore

23
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SPACE-characters are contracted i nto one sequence
of NON SPACE- char act er s.

| nserted SPACE: A SPACE-character present in the
result, making what is one sequence of NON SPACE-
characters in the source into two sequences
separated by one or nore NON SPACE-characters.

Al phabet: A set of characters in a specific form
i ke Latin characters, G eek characters, Cyrillic
characters etc.

Character set: A full set of characters (letters,
digits, diacritics/accents, punctuation marks and
ot her characters) in one al phabet, disregarding
si ze, typestyle and typeface (font).

Repertoire of characters: The set of characters
actually occurring in a given catal ogue. It is
inmportant to nake sure that the OCR package is
able to handl e the whol e repertoire of
characters, while characters fromthe ful
character set(s) not occurring nmay be ignored,
i.e. intraining the OCR package.

Typeface (font): Characters in one al phabet but with
a specific form i.e. Courier, Elite, Pica,
Letter Gothic, Tines Ronman, Dutch, Helvetica etc.
Characters in the sane typeface nmay have
different sizes and different typestyles.

Typestyle: Characters in the same typeface, but with
a specific form i.e. ordinary, bold, italic,
under | i ned.

Size of type: Characters in the same typeface but
with a specific size.

Basi c character: Character froma given character
set, that may used on its own and is not a
conposite character

Gonposite character: A character that nmay be anal ysed
into two or nore separate conponents that nay
occur alone or in conbination wth other
characters, i.e. a basic character with
di acritics/accents.

Dacritic(al mark): Any character or nark, used to
differentiate the phonol ogi cal "neaning" of a
basic character: adaaéaaa nih, c, .

Ligature: Use touching characters.
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Touchi ng characters: Characters in the source that
are touching each other or overlapping in such a
way that the OCR package is not able to identify
the individual characters. (Used for ligature).

Broken characters: Characters in the source that have
whi te space goi ng t hrough what shoul d have been
unbr oken i nk/print.

Split characters: Characters in the source that are
split vertically by white space.

Msprint: One or nore characters in the source
representing unaut horized spelling or deviations
fromthe formin the original work. Could be
m ssing characters, inserted characters
substitution of characters, and characters in the
w ong sequence, as well as conbinations of these.

Letter: a, b, ¢, d, e, f, g, h, i, j, k, I, m n, o,
p, 9, r, s, t, u v, w X, y, z, & g & and
conposite characters based on these. (And the
equivalent in Geek, Cyrillic etc.)

Dgit: 1, 2, 3, 4, 5 6, 7, 8 9,0

Punctuation mark: . : ; , | ? -

D gram _Sequence of two characters.
Trigram Sequence of three characters.

N-gram _Sequence of N characters.

Error rate: MNunber of m srecogni zed characters per
100 characters in the source.

Accuracy: Nunber of correctly recogni zed characters
per 100 characters in the source.

Speed: MNunber of characters (in the source) processed
per tinme unit, excluding or including time to
handl e the source. Nunber of cards processed per
time unit, excluding or including time to handl e
t he source.

Noi se:  Any spot, snudge or other marking in the
source that the OCR package will try to interpret
as a character or a sequence of characters. The
whol e at the bottom of sone cards may be treated
as noise in this respect.
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Probability of conversion: The probability that a
specified character or a sequence of characters
in the source will be converted into a specified
character or sequence of characters (including
t he NULL-character).

Transition table: A table show ng correspondances
bet ween characters (or sequences of characters)
in the source, and characters (or sequences of
characters) in the result, with the probablity of
transition. The probability of transition may be
given with the source as the point of origin or
the result as the point of origin, or both.

Exanpl e: 1 60 45 1
1 30 35 |
1 10 10 |

This means that a 1 (one) in the source will be
converted into a 1 (one) in 60 pct. af the cases,
intoan | (el) in 30 pct. of the cases and into
an | (capital i) in 10 pct. of the cases. A1l
(one) inthe result is a correct conversion of a
1 (one) in 45 pct. of the cases etc.

Error-prone characters: Characters with a | ow
probabi ity of being correctly converted.

Envi ronnment _of conver si on: The scanner, contrast
setting, OCR package, state of training of the
character set, and the source of conversion taken
as a whole. Errors will have




