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Digital libraries in the Czech Republic

e Kramerius digital library system (open source)
o based on Solr, jpeg2000, MODS
o OCR:ALTO, txt
o Open API, IlIF gateway available
e >40 libraries, >300 mil. unique pages i,
o reqistr.digitalnikninhovna.cz (
o www.digitalniknihovna.cz =
e Common index: Czech digital library (in progress)



https://registr.digitalniknihovna.cz
https://www.digitalniknihovna.cz

Goal: Make the content of digitized documents searchable
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http://www.digitalniknihovna.cz/dsmo/uuid/uuid:32f6f706-a323-11ea-95c0-001b63bd97ba

Goal: Make the content of digitized documents searchable
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OCR Quality
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Experiments: Image Improvement

Neural network
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< PERO - OCR

Manual transcription




PERO: Full OCR pipeline
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Detection of paragraphs and text lines
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Text line detection - FuIIy convolutional networks

Ascender heights

Descender heights
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Baseline detection

i nemiice, rmmuh&M :
Kodym, O. and Hradis, M. Page Layout Analy51s System for Unconstrained Historic Documents International Conference on
Document Analysis and Recognition (ICDAR), 2021.




Text transcription - convolutional/recurrent
networks + CTC loss
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Language models

e Recurrent networks working with characters.

Similar to working with words:

library
cinema
pubs
restaurants

work
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Adapting to a specific document

For transcription of a new script Adapt Language
Starting with a general model Model
Mutual adaptation of models

Collect Collect
high-confidence high-confidence
transcriptions transcriptions

Adapt Visual
Model




Transcription styles - transcription vs. transliteration
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Transcription style selection

Manual
Automatic based on lines already transcribed and corrected
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Immediate transfer of transcription corrections
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API

e Batch upload page images of a whole book - wait - download

e Example python scripts - uploads directory, downloads the results
o https://github.com/DCGM/pero-ocr-api/tree/master/user_scripts

e Documentation
o app.swaggerhub.com/apis-docs/LachubCz/PERO-API/1.0.4

~

pload Images

‘v

Plain text
~ ALTO XML
PAGE XML




External datasets

IMPACT resources — Older european prints
o 1.2M lines, 9 languages, 10 scripts
o 0.5 % error rate per character
Deutsches Textarchiv (~6000 prints)
o Mostly german fraktur
o 0.3 % error rate per character
Czech prints
o Newspaper digitized from mikrofilms
o Older prints
Bentham
o Manucrtipts of several authors - 21,403 pages
o Necessary to align the text with manuscript lines
Czech letters 20th century - 2000 letters



https://www.digitisation.eu/tools-resources/image-and-ground-truth-resources/

Real number of lines for training

Medieval

o 15.302 lines / 8.268 from pero-ocr
Handwriting

o 717.040 lines / 386.906 from pero-ocr
Kurrent script

o 208.439 lines / 17.949 from pero-ocr
Prints

o 1.517.028 lines / 222.575 from pero-ocr
German Fraktur

o 2.003.467 lines / 0 from pero-ocr
Fraktur, including Czech

o 2.108.993 lines / 105.526 from pero-ocr



Alignment of text with
lines - from any sources
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Brno Handwritten Dataset

Piepsanim nésledujiciho textu pfispéjete k vyvoji automatického pfepisu ¢eskych historickych dokumenti.
Nasim cilem je, aby bylo v budoucnu mozné online vyhleddvat napiiklad v obsahu kronik, matri¢nich a
pozemkovych knih i historické korespondence. Prosim, pfesné piepiste vytistény text kamkoliv na tuto
stranku se zachovanim fadkd i pifpadnych chyb. Vyplnénim tohoto listu souhlasite s jeho zvefejnénim
a volnym vyuzitim pro libovolné téely. Vyplnény list prosim zaSlete na adresu: Michal Hradis, Fakulta
informacnich technologif, VUT v Brné, BoZetéchova 1/2, 612 66 Brno. Piipadné list naskenujte na stolnim
skeneru a zaglete na adresu: ihradis@fit.vutbr.cz s pfedmétem ,,Brno HWR dataset”. —
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{ Project PERO OCR

Document name: WS21: 6. UKAZKA MZK - KURENT
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Scans of microfilmed newspaper
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Scans of microfilmed newspaper - fraktur
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Typewritten

v dnesni dobé vSechny mé finance od 1. do posled

niho rozkutaleji,Ze opravdu nezbude témé¥ nic.

Kdyby vsak splatka byla po prvém zaplacena, museli




Manuscripts

impendit Pominus Prolelsor L@cher ne mora amplius,
concursilus ex Historia Naturali, Diplomatica, et Nemis,
matica absolutis, trahatur Interea omne a studis
currentibus tempus reliquum materia revolvendd consefirfil.

Quod, studia concernit clfrrentia, nactus sum ducfs ingenio




mezi Cleny druzstva tak potrebna pri spolecném hospodareni.

RovnéZ i v Zivocistiné vyrobé nebyla situace uspokojiva zvlasté v mlécné
produkci mohlo byti dosaZeno daleko lepsSich vysledki kdyby oSetfova-
telé dojnic dbali vice spole¢ného zdjmu nezli svého prospéchu.

Nutno ovsem doznati Ze rozptylené ustajeni dojnic nach mistech,



Czech medieval manuscripts

| mnime mybycha [wltky [wietili (e diela neflani

a rano nieto malitk® w koffeg poBudeffle A potom
hned cely den wydame fek hffie[(ém Do krczem gduce

zpigice [e krzicziece agite marne wiery mluwiece a to

druhdy do puo nocy a take az ys [wietu Ono opiet

le buoh a piffirozenie-niéz nadarmo neczie-
Jako [wiedczi milftr Ariftogiles w prwnich
Eiihach o Nebi w rozgiani prilem-a vecztyr

tem rozdiele nakona Protoz [nouemu vidie

nilly vykladom geho (lulfie viefiti lidu krzieltia
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Broadside Ballads

Pjleri Nowd/
O Welebném
Janu Sarkandru

SpowédInjku/

Patronu a Mucedlnjku Mo=
rawlkém/
Dékanu Hollelfow=
[kém.

Ziwota wytaZena/ a k Roz=
mnoZenj geho Cti a Slawy/

wytl'aCena.
S Dowolenjm Wrchnolti.

Z

Antonjna Hirnle/ 1747.

Wytillténa w Holomaucy/ v Frane.
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Kurrent Script (German)

Die dem Direktor, de§ pHilolofhi(chen
Studiums oblifgenden Pflichten mit
den iibrigen Studiendirektoren
gemein(chaftlich fiir den Fler der
Studien zu forgen, [ind in der alllj



Kurrent Script (Czech)

Pfjtomné Sirowiny @ili [prolté zpé,,
wy pro nalfi chalu, neywjce toliko
pijleZitné a w rozlicnych dobach
bez welikého dullewnjho napjmalj
a bez nepowédomé tehd4z mi fflapo=



Cyrillic

ITi ocTanHi am J10 HOBOI 1001, OT#Ke 10 MOABA KamiTalisMy, OCKiIb
KH penpeaen'rynaamcﬂ IOJITHYHO-TIACHBHAMI TI'POMAJICHKAME IHapaMu
(cesgHCTBOM i POOGITHHIITBOM), HAIIOHAJHHO IepeOyBaJm B iCTOPUYHIIL,
tak Om MoBuTH, Jeraprii. Bumii ixHi BepcTBEH [IeHAIIOHAJIIB3YBaJMCH,
ONMMHUBIINCH B Ja0eTaX 9YVKOI JePKABHOCTI. 3 HEIO, IOCKIILKN JJePrRaBa
3TOJJOM HAII0HAJi3yBaJiacd, BOHU BaXOIIOBAJNCA MEXaHIYHO YYKOIO

Bli ocranHi ax 10 HOBoi 061, OTXKe 710 TTOSIBY Karfraizmyl, ockib-
KU peIpe3eHTyBA/IUCS TTO/ITUIHO-TIACHBHAMHY IPOMAICHKMMU IIapaMy
(censHCTBOM i JobiTHMIITBOM), Hal[ioHAMBEHO NEpebyBaI B iCTOPUYHIi,

Tak 61 MOBUTH, JleTaprii. By ixHi BepcTBH /eHal[ioHai3yBaIcs,

OIMHUBIIIVCE B J1a0eTax uy>kPi J€P>KaBHOCTH. 3 Helo, ITOCKUTBKY JeprKaBa




PERO

e CORE OCR - pero-ocr python package https://github.com/DCGM/pero-ocr
o Python, PyTorch (running on both CPU/GPU)
e \Web application for manual corrections - pero_ocr_web
o Hosted for free at pero-ocr.fit.vutbr.cz
o Source codes https://github.com/DCGM/pero_ocr_web
o 250 users, 2.000 document, 100.000 pages, 700.000 corrected text lines
e OCRAPI for large volume document processing
o Hosted at https://pero-ocr.fit.vutbr.cz/api (free for testing)
o Source codes https://github.com/DCGM/pero-ocr-api

o 160.000 processed pages

e Project info - https://pero.fit.vutbr.cz/



https://github.com/DCGM/pero-ocr
https://github.com/DCGM/pero_ocr_web
https://pero-ocr.fit.vutbr.cz/api
https://github.com/DCGM/pero-ocr-api
https://pero.fit.vutbr.cz/

