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Abstract
The present paper describes the attempts at digitalising the so called Linde’s dictionary of Polish published in 6 volumes between
1807 and 1814 by Samuel Bogumił Linde. We are working on a formal description of the dictionary’s structure, whose purpose will
be to allow programmers to design a tool for automatic tagging of the text. The dictionary is multilingual, so performing OCR with
good quality is a difficult task. The paper also describes the indexes that are going to be added. Compiling an a tergo index and
indexes of abbreviations, qualifiers and the names of quotation authors would improve the quality and usefulness of the digitalised
version. Our work with the 2nd edition of the dictionary (1854-1861) allows us to test several tools (in different stages of
development) that are being developed within the framework of a Polish government grant directed by Janusz S. Bień.
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1.

Due to its multilingualism, the dictionary’s usefulness as
a research resources is not only limited to Poland. It
could be used for research purposes by any historian,
librarian, or lexicographer interested in other (mainly
Slavic) languages and cultures. Moreover, it can be
interesting for other scholars studying old books,
especially dictionaries, and people interested in digitising
them.

Linde’s dictionary

The paper will demonstrate the attempts made to
digitalise the so called Linde's dictionary of Polish
(Linde, 1807-14) published in 6 volumes between 1807
and 1814 by Samuel Bogumił Linde. It was the first
work of such kind for Polish and it met with excellent
reception in Poland and abroad. Being a part of Polish
cultural heritage, it ought to be represented in digital
form to allow more people to get acquainted with it and
to enable more advanced usage of it.

We are trying to create a formal description of the
dictionary’s structure, as this could be used by
programmers to tag the text automatically in terms of
entry names and abbreviations, especially those naming
the languages.

The author's intention was to present the Polish language
extensively. The dictionary contains as much Polish
vocabulary as the author was able to find in available
texts. Every word was supplied with all typical pieces of
information, such as grammatical properties, definition,
quotations from source texts. Moreover, translations are
provided into German (in Gothic), Slavic languages, and
sometimes also other languages (e.g. Hebrew), as in the
author's opinion they were useful to understand older
Polish words. The dictionary is both descriptive and
normative, because it includes additional information if a
word is not used anymore or whether it is more likely to
be encountered in poetry or in speech.

2.

Digitalisations

Several digital versions of this dictionary exist in digital
libraries, for example Google Books and KujawskoPomorska Biblioteka Cyfrowa1. Both the 1st and the 2nd
edition are freely available on the Internet but their
quality is not perfect. Generally, they are available in
scanned form with OCR that is far from perfect. As such,
they are great examples of care of the Polish heritage but
at the same time they are useless for research purposes.
However, since the dictionary contains a lot of
vocabulary in other languages than Polish, different
alphabets and fonts, it is very difficult to perform good
OCR. Unfortunately, FineReader does not work
sufficiently well with multilingual texts and does not
recognise texts that are written in Gothic. While the OCR
of Polish parts in the dictionary is good, the parts in other
languages are virtually useless.
Furthermore, the book is old and even the 2nd (and last)
edition, which was later only reprinted, comes from the
19th century (1854-1861). This results in print errors,

1

http://books.google.pl/books?id=rs0GAAAAQAAJ&printsec=
frontcover#v=onepage&q&f=false (Google Books) and
http://kpbc.umk.pl/publication/8173

Figure 1: An example entry from Linde’s dictionary
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such as variable position of words when they are typed in
other alphabets, etc. For example:

Figure 2: Variable position of words

Figure 3: OCR quality
This is why this type of digitalisation needs to be done
with several specialised tools in addition to a standard
OCR program. Some of the tools used will be presented
in the paper.

3.

Linde’s dictionary as a corpus

Searching the hidden text layer in large DjVu files, e.g.
dictionaries, is not really efficient as it demands loading
the whole file. It was decided that it would be much
easier to treat the dictionaries’ texts as corpora (Bień,
2011) and to use a specialised search engine for corpora.
Therefore, recently a digital version of the 2nd edition of
Linde’s dictionary was made available at University of
Warsaw, with a preliminary OCR (SJPL, 2010). This
version of OCR was prepared with FineReader 10 (with
300 dpi resolution) and then converted from PDF to
DjVu. It was then converted into a text corpus which
now
consists
of
ca.
7
million
segments
(http://poliqarp.wbl.klf.uw.edu.pl/slownik-lindego/).

Figure 4: Lexicographic browser
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The current version of the dictionary can be searched
with the Poliqarp for DjVu browser search engine and a
concordancer (also called marasca)2, which allows users
to browse the dictionaries as if they were corpora,
returning lists of concordances as search results.

For the time being, in the official digital version of
Linde’s dictionary it is possible to limit the search to
individual volumes and the main sections of the
dictionary (such as introductory texts, errata, main text,
etc.) using the clause “within”. Below there is an
example of searching for the word “dom” (house) within
the 3rd volume.

One of the most useful features of the search engine is
that the query results can showed as graphical
concordances (see figure 5). And as the results are linked
with the scans, one can see the original page of the
dictionary with the marked result. An example can be
seen on figure 6.
Regular expressions can be used for searching, as it is
one of the standard features of the Poliqarp
concordancer3, which Poliqarp for DjVu is based on. The
query syntax is thus the same as in the Poliqarp version
used for the National Corpus of Polish, which makes the
tool easy to use for people familiar with the earlier
version.

Figure 7: Usage of the “within” clause

4.

Preparing Linde’s dictionary for the
users

The dictionary is mainly alphabetical but in the entries
one can find also derivates, diminutives, etc. which
means that the word order is not strict. Moreover, the
Polish characters are ignored which makes the paper
dictionary quite difficult to use.

Figure 5: Graphical concordances

Figure 8: Ordering of lemmas
Considering this, it would be useful to link with it the a
tergo index (Grzegorczykowa, 1965), after reverting it to
the alphabetical order. It would become a kind of a list of
content for the dictionary. The index is already scanned
and the OCR was proofread.

Figure 6: Highlighted query result on a DjVu file
2
3

http://poliqarp.wbl.klf.uw.edu.pl/
http://korpus.pl/index.php?lang=en&page=poliqarp
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It is important to note that as a result of being
multilingual and historic, the dictionary can be valuable
especially for Slavonic scholars. For instance, Linde
represented the language spoken on the territory of
contemporary Slovenia (non-codified at that time) as two
separate languages, which he labelled Crn., Carn.
Carniolice for western dialect and Vind., Vd. for eastern
dialect. However, the author did not provide a complete
list of abbreviations and he used various abbreviations
for the same thing (eg. Boh., Bh. and Cz. for Czech
language).

but an electronic version combined with a specialised
browser considerably accelerates and facilitates the task.
Preparing a list of other abbreviations is also planned. It
could be implemented into the electronic version of the
dictionary, enabling the reader to see the meaning of an
abbreviation by clicking on it or pointing the mouse on
it.
The author did not prepare such a list as he found it
obvious and understandable to everybody. Some
information on it was published in (Matuszczyk, 2006),
but it is not complete and is not aimed to be a list but just
a description of the kinds of labels in the dictionary.

Thus an index of abbreviations is being prepared for the
language names. The list could be applied to the OCR
version of a dictionary to tag the sections with specific
language labels. It could then be used to narrow the
search to the specific sections.

Linde’s dictionary is well known also because the author
included a great number of examples from literature,
adding the authors’ names as abbreviations. A detailed
list of such abbreviations and text titles was provided by
the author himself and in the book of Hrabec and
Pepłowski (Hrabec & Pepłowski, 1963). It would be very
useful if those texts were linked, as there are many
researchers working on describing how the texts of the
authors they are interested in are exemplified in
dictionaries. In the future it would be possible to link
also the abbreviations with the digitalised texts in digital
libraries.

At the moment one can simply search the dictionary for
the language labels (just typing the abbreviation for the
language) and hence get a list of words in this language
contained in Linde's dictionary (as the right context in
concordances). However, it would be much easier and
more comfortable to search within the dictionary parts
labelled with language names.

The abbreviations (language names, quotations authors,
qualifiers) are mainly in italics, and once again the
prototype of a newer lexicographic browser with font
tagging (see page 5) is of a great help, as it allows for
searching for a particular font shape.
Furthermore, it would be useful to work out the meaning
of punctuation marks which were used by Linde. He
used commas, semicolons and ellipsis extensively and
generally the usage is clear. However, there are three
types of section marks too (two normal and one
mirrored), and it would be of much help if we were sure
what is the meaning of them. Maybe it is just for the lack
of the same fonts but maybe there is a deeper sense.

Figure 9: Searching for “Croat” label (Croatian)
It does not seem as if there were any strict rules for the
language order within the entries, but we are trying to
find regularities in it. With the browser it is possible to
search for the language labels and observe whether they
appear in the same order all the time. Of course, the
same is possible with the paper version of a dictionary,

Figure 10: Two of three types of section marks
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5.

Tools used for digitising

Currently this browser is only used for experiments but it
looks very useful for our research purposes. Figures 14,
15, and 16 below show the possible queries and the
results.

Several tools were used for the purposes of a new digital
version of Linde’s dictionary.
For scanning the 2nd edition of Linde’s dictionary in 600
dpi resolution we used Scanhelper4, a command-line
scanning tool prepared by Jakub Wilk. These scans are
available
at
the
digital
library:
http://eprints.wbl.klf.uw.edu.pl/view/creators/Linde=3A
Samuel_Bogumi==0142=3A=3A.html.

As you can see on the figures, the OCR program
recognizes the little differences between the fonts,
although they generally seem the same when looked at
by humans and are of no importance within a text.
However, with regular expressions one can search for
example for all the text typed in a specified font size
range (for example all words in font size 12 and more).

The preliminary version of the digitalisation which is
available for searching with a lexicographic browser
(http://poliqarp.wbl.klf.uw.edu.pl/slownik-lindego/)5 was
prepared in 300 dpi resolution using Kofax VRS
software.

Apart from searching for font sizes, users can search for
font shape. Figure 16 shows an example of a query for
all the words in bold italic.
This feature of the experimental version of the
lexicographic browser is of great usefulness for
preparing indexes for the dictionary. For example,
searching for a text in italic we will get generally
language names’ abbreviations, qualifiers and quotation
authors abbreviations.

The scans were then converted into DjVu which is
thought to be the best format for scanned texts, as it
allows for instance to store the OCR results in a hidden
text layer. Moreover, the documents can be stored as
individual pages, which facilitates the usage of the files,
especially those containing large texts.
In the framework of the project mentioned earlier,
Grzegorz Chimosz prepared a prototype of a DjVu files
viewer based on DjView4 which is, at the same time, a
Poliqarp client and thus is an alternative for traditional
usage of Poliqarp through a web browser.
The results of a query in the form of graphical
concordances are shown in the left panel, and in the main
panel there is the DjVu file with highlighted results. An
example is provided in Figure 11.
When pointing on a word, one can see underneath the
hidden text layer (OCR). Moreover, the viewer enables
the user to mark the result and copy its URL (Figure 13).
Later, thanks to Tomasz Olejniczak’s pdfa2hocr6
converter, Linde’s dictionary in PDF/A files from
FineReader was converted into hOCR files. This was
done because Poliqarp for DjVu is now being prepared
to enable the user to search for fonts. For this the fontsensitive corpus builder by Marcin Zając (Janusz S.
Bień’s student) is being used7. The program enables
converting hOCR files into a corpus for Poliqarp
concordancer.

4

http://jwilk.net/software/scanhelper
http://poliqarp.wbl.klf.uw.edu.pl/extra/linde/index.djvu
6
http://students.mimuw.edu.pl/~to236111/PDFAUtilities/
7
https://github.com/mzajac/FSCB
5
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Figure 11: Poliqarp client

Figure 12: Hidden text
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Figure 13: Copy URL feature

Figure 14: Lexicographic browser with font tagging
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Figure 15: Searching for words in font size 12.

Figure 16: Searching for words in bold italic

6.

Conclusion

develop them further. They could be later used for other
digitalisation purposes.

As it was mentioned, it is not an easy task to digitise
such a dictionary, but we hope that the ongoing formal
analysis and lexicographical description of the book will
help to better understand the structure of the dictionary
and therefore prepare better tools to work with it.

In our work we are going to follow the best available
examples of the old text digitalisations. We hope that our
experience will be of some help for other researchers
working on early dictionaries.

The combination of 1) the indexes to the dictionary that
are being prepared with 2) DjVu files of Linde's
dictionary and 3) the lexicographic browser with many
features valuable for researchers will considerably
improve the quality and usefulness of digital dictionary.
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