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Abstract. In this paper, we describe the goals and thealnstages of the pro-
ject "System for permanent preservation of docuatéon and presentation of
historical sources from the period of totalitarr@gimes”. The main goal of this
project is to create an integrated archive of #o®rdings, documents, and pho-
tographs that would be accessible online and wprdgide multifaceted search
capabilities (spoken content, biographical infoiomt relevant time period,
etc.). The recordings contain retrospect interviguth witnesses of the totali-
tarian regimes in Czechoslovakia; the other docusnarg copies of relevant
text material and photographs mainly from home iassh This paper focuses
on the processing of the historical documents wighoptical character recogni-
tion and describes the initial experiments.
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ment processing

1 I ntroduction

The main objective of the project "System for peneat preservation of documenta-
tion and presentation of historical sources from pleriod of totalitarian regimes” is
the research and development of software toolarfoniving and providing access to
the historical resources gathered within the doauearg mission of the Institute for
the Study of Totalitarian Regimes (USTR)

The Institute for the Study of Totalitarian Reginstadies and impartially evalu-
ates the two times of non-freedom periods of tlstohy of the Czech Republic: the
time of the Nazi occupation (1939-1945) and theetoh Communist totalitarian pow-

! https://www.ustrcr.cz/
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er (1948-1989), examines the anti-democratic andical activity of state bodies,
especially its security services, as well as otirganizations based on its ideology.
For that purpose, USTR secures and makes accessilihe public the documents
related to the time of non-freedom and the tim€oMmmunist totalitarian power and
converts acquired documents into the electronimfor

Within the documentation activities of the USTRtie years 2008-2015 at least
1000 hours of the audio recordings of the intergiavith the witnesses of the totali-
tarian regimes in Czechoslovakia and 50000 scatextdal documents were created.
Nowadays, these documents and recordings are storéde internal storage of the
USTR and are made accessible for the researchelBd/@nor through some digital
storage services. For only about 160 recordinggsekietranscription is available, for
the rest the researchers must manually go thrdugkwhole video recording.

Despite these imperfections, the historic resougagbhered in this collection are
being used by history experts and researchers franonly the Czech Republic but
also from other European countries and USA.

2 Goal of the Project

The main goal of this project is to create an irdaézf archive of the recordings,
searchable documents, and photographs that woulkkbessible online and would
provide multifaceted search capabilities (includihg actual spoken content, name
and other biographical information, relevant tinezipd, etc.). The archive created in
such way would make the work of the researchersréficient and also would al-
low a wider scope of interested persons to actesethistoric resources.

In order to achieve this goal, the methods of aat@rspeech recognition, auto-
matic indexing, search in recognized recordings, diptical character recognition
(OCR) and related techniques of natural languagegssing will be employed. The
rest of the paper describes the first stages optbeessing of the scanned documents,
which is a challenging task in these circumstamstese the source documents are old
and of low quality.

3 Optical Character Recognition of the Scanned Typewritten
Documents

One of the goals of this project is a transformatd old scans of typewritten docu-
ments into searchable text documents. It consiktsewveral tasks that have to be
solved. The first one is a development or a seleabf an existing Optical Character
Recognition (OCR) engine. In the first phase of fheject, we have chosen the
Google Tesseract OCR engine [3]. The second omedisvelopment of the prepro-
cessing methods that would clear noise and oth#acts in the documents and im-
prove the results of the OCR engine.

There are two additional goals that should als@ddressed. The first one is the
decomposition of a scanned folder - i.e. groupaains that belong to the same topic
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or person - into clusters of related documentstaaccreation of PDF files based on
the clusters. The last goal is searching for imgrdrimeta-information about docu-
ments such as its type, title or mentioned persons.

In the first year of the project, we have perfornsedgleral experiments. In the first
experiment, the influence of preprocessing methmdshe OCR engine was exam-
ined. The second one was focused on the clustefirgated documents.

3.1 Preprocessing

During the preprocessing experiment, several mattadl their combination were
used [4]. One of the most important preprocessiethods is a deskewing (estimati-
on of a skew angle) algorithm. It searches forrttation that has to be applied in
order to get a document with no skew of contairged. tA method based on the Fou-
rier Transform was used. The results of this met@dpromising but it has approxi-
mately the same results as the intern deskew #tgoin the Google Tesseract OCR.

We also experimented with the color spaces of tipeiti documents. In the first
test, three color variants were compared - pagitylred-green-blue (RGB), LAB
and gray. The results were approximately 80 % licades. In the second phase, the
influence of binarization was tested. Results efltmarized documents were slightly
better. In the last phase, we propose a differerdrlzation algorithm. Each compo-
nent of a RGB image is binarized independently. fitld image is composed of the
binarized components as follows:

Brgn(i.) = <1 otherwise,

1)

whereB, (i, ) is a value of binarized image at coordinatesvaluesB,, By andB,
respectively contained binary value of the imagmponent at coordinatag. The
noise and image artifacts are reduced by this @mproThe score of OCR on small
dataset was 84% using this approach.

Several other methods were tested during this @xpet, particularly histogram
equalization [2], [6] and image smoothing algorithffi]. None of them were signifi-
cantly successful. All experiments were performadh® small dataset of 25 annotat-
ed scans. The score of the used methods was coinpsiteg the Levenshtein Dis-
tance metric [5].

3.2 Clustering of Consecutive Documents

In the second set of experiments, the decompositfcam document folder into PDF

files containing related scans was examined. Wdagh mentioning that related scans
are usually consecutive. In the first phase, thiercsimilarity was addressed. We
have created a feature vector that was compos#ediifferences of RGB and HSV
components computed of the consecutive documehtsKiNearest Neighbors algo-
rithm (KNN) was trained on the part of a documesitiér. The test was then per-
formed on two document folders. The first one is thst of the folder from which
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KNN was trained. The results are excellent in tase. The second test data was
chosen from different document folder. The resalts worse in this case - there are
clearly non-consecutive scans in one PDF and veagsav The results seem to be a
good starting point for a couple of next experirseixperiments focused on decom-
position based on text extracted by OCR and strakfaatures will be performed in
the next phase of the project. But it is not strdfigyward to pick the right features
because consecutive documents can be differeiuctgre and color and vice versa.

4 Conclusion

This paper described the goals of the project 'Systor permanent preservation of
documentation and presentation of historical saufeem the period of totalitarian
regimes” and the first stage of the processindnefscanned documents. Based on the
results of these first experiments, the subsequesatarch on the contained text classi-
fication and processing can be initiated.

For the OCR experiments, the results were imprdoethe proposed binarization
algorithm. For the scans clustering, it is notigtitforward to choose the good fea-
tures because the consecutive documents can feeediiffin structure and color and
vice versa. On the other hand, the results basetiegolor similarity seem to be a
good starting point for further experiments.
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