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Quick overview

* Digitization @ National Library of Luxembourg (BnlL)
* Open Data & Tools

* A.l. / Machine Learning Project
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Digitization at National

Library of Luxembourg
(BnlL)



Preserve old documents
* Restrict access to physical volumes (scan once, minimize physical usage)
* Some documents are unique (1 copy)

* Replace microfilms with improved digital access

Search Full Text — OCR (optical text recognition)

Decompose images into articles (semantic units) — OLR (optical layout recognition)

Present digital results online: eluxemburgensia.lu, a-z.lu
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e Image only
2003 to 2006 e Newspapers, postcards, books, manuscripts
e Luxembourg newspapers
2006+ e Image & rich metadata (METS/ALTO)

20 1 5 e 15 medieval manuscripts with metadata
e 441 books with METS/ALTO

2 O 1 6+ e Newspapers, books, postcards etc.
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Standards

300 DPI Images

PDF/A for online  METS: Container Format

* Uncompressed download - ALTO: OCR Format
e 8 bit * With Full Text and
TOC
* 256 levels of grey
or full color ~
For each issue / For each page:
book: * 1TIFF
1 METS file * 1PNG (B&W)
» 1PDFfile - 1PDF
« 1ALTO
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METS / ALTO

* METS
* ALTO
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* Organized in Text Blocks, Composed Blocks, Lines and
Strings elements

* OCR results with text coordinates

* 1 ALTO file per page
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Open Data &
Open Tools
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2019: data.bnl.lu

B Y diy NOUE  BATAS  TCOLS e

Open Data Platform of
the

National Library of
Luxembourg.

Otpcoge piet aot=ag open Selasats, A'h ad lacts
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data.bnl.lu

« Organised in Packs « Raw or Processed Data
* Download what you need » Technical Specifications

l I BIG DATA PACK

A PACK
SAMFLE PAC ML STARTER PACK

o

3GB 1GB 32GB

STARTER PACK

DEV PACK
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BnL's Technical Requirements
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Hackathon - Open Data Challenge

* Create novel interfaces / tools
ideally using machine learning

techniques

 METS/ALTO is not user-friendly
when you have 2 days to learn it

& use it
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Quality Assurance Tool

AT RechOT 2001107 an 1W/TI/Z00T 82D sue Wewer - o X
Fir  Vien Fepoet  hses Viewe opbien

Namalysator e o
» Checks METS/ALTO files : : =

» Measures accuracy on the .
“titles to check manually” e

Pubietd 134 Page 52 (ADVENTEERENT)
Pubded 108 Page 52 (ADVENTEERENT)

» Generates Report (custom error = = =

Pubicab 133 Page 13 (ADVERTREVENT)

=
wHEERe %]
“HESeu]F

Pupicad 143 Page 1) (ADVERTSEINENT)
Pubichd 141 Page X3 (ADVERTEEMENT)
Peblctd 142 Page 13 (ADVERTEINENT)
Putiztd 142 Page X3 (ADVERTEZNENT)
Pubiztd 144 Page 33 (ADVERTEZNENT)
Pabicth 144 Page 33 [AIVENTEERENT)
Pubictd 164 Mage 33 |ADVENTEERENT)
Pubdeat 147 Page 38 (ADVERTSEMENT)

> O S Pubdoat 143 Page 3¢ (SIVERTSEMENT)

pen source S e

T8 Page 24 |, THEMENT

Peticts 159 Page 05 (ADVERTSEMENT)

Paticts 157 Page X5 (ADVERTSENENT)

Pagicsd 15 Page X5 |ADVTRTSEIMENT)
Pubiicitd 154 Page 36 (ADVERTISE
Pubicitd 155 Page 35 (ADVERTISE
Pubiicitd 15 Page 36 (ADVERTISE
PobBcie 157 Page 36 (ADVERTISE

O https://github.com/natliblux/Namalysator P 9P e VTG

Pubiiche 160 Page 36 (AVERTISE
nﬁnﬁmavﬁmx.

ks = |
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https://github.com/natliblux/Namalysator

METS / ALTO Viewer

m Inlemanonal
!' OpenSeadragon u Canta'ouDe, . Illf ety v VUGJS
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o
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METS / ALTO Viewer
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Article Segmentation
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Full Text

Block-level Links

Word-Highlight

Word-To-Image Link




METS / ALTO Viewer

d'Létzebuerger Land

: 4 Fiidoy 35 0ctober 2003 P
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« Table of Contents

IIIF Images

Redaction
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A.l. / Machine Learning
Projects
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eLmA = eLuxemburgensia meets Al

Article Recommendation

Improving OCR
Ground Truth Visual Exploration

Engine Training Named Entities

Re-OCR

h’ Bibliothégue naticnale du Luxembourg
0 Nationalbibliothéik




Le gratis luxembourgeois

4  Satwdasy. 3 October 1857 P

8 = B Q

Police correctionnelle de Luxembrg.

© <17

Page 4

(® Police correctionnelle de Luxembrg.

$). @*©p, *“anbeleinmm unb gctiber tnt
@vtttth, Sovitabt Suiemburg, tft tn ber tejten
©t'Guitg beo Budjtpcitjct'gericljte ju
etncrGefbbufie non 100 gran* ien mib in bte
tioften ocvurt“cilt «jorben, afe liber fiif;vt, ben

Servit §. 17, ©erber, tn ber 9iad;t, aitf offenev
®trafic unb cljne baSu aufgeretjt toorben ju
fetn, gefelagett unb mtfifmnbceft 311 *abeit.
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- Polfice correctionnellie de furcembry.
P. G.-Syp., Handbelsmann und Favber im Grund,
LBorftadt Luremburg, ift in der leten Sigung des
Sudytpolizeigeridyts ju einer Geldbufie von 100 Fran-
fen und in die Koften vevurtheilt worden, als iiber-
fiibre, den Herrn Po K., Gerber, in der Nadt, auf
offener Strafie und chne daju aufgeveizt worden Ju
qefdhlagen und mifibandelt 3u haben.




Varying quality for OCR

Hierauf mwerden Geridte jurid ehifet, wonmﬁ‘
die Pri gefjin infolge ber Uufrequrg iber dou G:laf
bed Kdnigd Seorg von Sadien, einen Selbijimord.
verjud bepanqen babe.
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Quality Binarization Segmentation Font OCR ALTO Entities

Ground Truth
=100 thousand text lines

PHE

=200 milliontex

Bibliothégue nationale du Luxembourg
Nationalbibliothéik 20




Quality

unsupervised quality evaluation « kNN algorithm

) Bibliothégue nationale du Luxembourg

) Nationalbibliathéik

score > 0.95

® cise

score =1 - ( editDistance / |chars| )

85% Accuracy on test set

21



Quality Binarization Segmentation Font OCR

ALTO Entities

P. ©.-Sp., Handelsmann und Farber im Grund, P. G.-Syp., Handelsmann und Favber im Grund,
LBorftadt Luremburg, ift in der leiten Sigung des Borftadt Luremburg, ift in der lepten Siung des
Budtpolijeigeridyts ju einer Geldbufie von 100 Fran- Budytpolizeigeridyts ju einer Geldbufie von 100 Fran-
fen und in bie Koften vevurtheilt worben, als iiber- font und in die Koften verurtheilt worden, al§ iibey
fiihre, den Heren P, K., Gerber, in bev Nadyt, auf fipre, den Heren P K., Gerber, in der Nadyt, auf
offence Strafie und chue dagu aufgereizt worben ju offence Straffe und chue dagu aufgeveizt worden ju
fein, gefdhlagen und mifihanbelt su haben. fein, aefdlagen und mifthandelt su haben.

-
Original Text Block Binarized Text Block
- ‘ cleaning ¢ dilation * padding ¢ inversion ¢« white on black detection
B T 22



fdmmmmn und Farber im Srunbd,
p=ifiimrber legten Sigung des
pamsizter-&elbbufie von 100 Fran-
T=e: netheilt worben, al8 iibers
PR —Ferber, in der Nadt, auf
wyu aufgereizt worben ju
grmifibanbelt 3u habert.

0 Nationalbibliothéik

P, ©.-Sy., Hanbelsmann und Farber um Grund,
Borftadt Luremburg, ift in der lepten Sipung des
Sudytpolizeigeridyts su einer Geldbufie von 100 Fran-
fen und in die Koften verurtheilt worden, als uber-
Fiihre, den Herrn P. K., Gerber, in der Nadt, auf
offener Strafie und chue daju aujgereyt worden 3u
fetnr, acfdhlagent und miffhandelt ju haben.

morphology * connected components * horizontal histogram projection



,1}.

Convolutional Neural Network /?ioagnu'

\ Regular

=50 thousand chars

font recognition ¢ binary classifier

T Nationalbibliothéik



Quality Binarization Segmentation Font OCR ALTO

kraken Tesseract Calamari
96% Accuracy
on test set

open source software ¢ custom model training

Bibliothégue nationale du Luxembourg
Nationalbibliothéik

Entities
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Ground Truth
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Borftadt| Luremburg , | ift| in| dev| leten Siung des

&

xtLine HPOS="0" V ="41" WIDTH="761" HEIGHT="41">
<String CONTENT="Vorstadt" CC="00000000" HPOS="0" VP0S="41" WIDTH="135" HEIGHT="41"/>

<SP/>

<String CONTENT="Luxemburg," CC="0000000000" HP0S="135" VPOS="41" WIDTH="189" HEIGHT="41"/:
<SP/>

<String CONTENT="ist" CC="000" HP0S="324" VP0S="41" WIDTH="49" HEIGHT="41"/>

A

<String CONTENT="in" CC="00" HPO0S="373" VP0S="41" WIDTH="42" HEIGHT="41"/>

<SP/>

<String CONTENT="der" CC="000" HP0S="415" VP0S="41" WIDTH="63" HEIGHT="41"/>

<SP/>

<String CONTENT= CC="0000100" HPOS="478" VP0OS="41" WIDTH="97" HEIGHT="41"/>
<SP/>

<String CONTENT="Sitzung" CC="1000000" HPOS="575" VP0S="41" WIDTH="118" HEIGHT="41"/>
<SP/>

1g CONTENT="des" CC="000" HP0S="693" VP0S="41" WIDTH="68" HEIGHT="41"/>

word bounding boxes ¢« ALTO XML schema

Nationalbibliothéik
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Quality Binarization Segmentation Font OCR ALTO Entities

spaCy

Language Models

Location

Person
Improv

proved > |

OCR Vorstadt [Luxemburg . _ _
Organisation

Zuchtpolizeigerichts zu einer GeldbuBe von 100 Frank=

ken und in die Kosten verurtheilt worden, als Uber=

fuhrt, den- Gerber, in der Nacht, auf

offener StraBe und ohne dazu aufgereizt worden zu

Date

sein, geschlagen und miBhandelt zu haben.
=35 thousand entities

ground truth generation « named entity recognition (NER)

Bibliothégue nationale du Luxembourg
Nationalbibliothéik 28



Results

1) Improve Optical Character Recognition 2) Improve Newspaper Exploration

Accuracy Named Entity Recognition
Improvement of ~30% text blocks Finished ground truth - observing first results
Production New User Interface
OCR application on entire corpus Proof of concept
Bibliothéque nationale du Luxembourg
Open Data

‘data.public.lu

Bibliothégue nationale du Luxembourg
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POC

; ., . N 1  Named Entities

R R o N I « Entity Relations
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Nautilus-OCR

Input Extraction Targeting OCR Integration Output
— L @ @ & *—>
A= X
- 4 R
i OCR
o = Y 5| Pipeline [=
ori_
AN = Y 5
I ori_ v new
o = > = —b
ori_
o = .4 P

O https://github.com/natliblux/nautilusocr
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data.bnl.lu
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OCR Datasets

As part of Bnl's Al strategy, we provide the
ground truth data that falls into the public
domain (CCO, see copyright notice).
Available in two variations, the datasets
cover historical newspapers published
before 1878. The data is generally in
German, French or Luxembourgish and has
been manually corrected for a minimum
accuracy of 99.95%.

GROUND TRUTH PACK

2

—

33.000

transcribed text lines

+Text line based OCR
+19.000 text lines in Antiqua
+14.000 text lines in Fraktur
+Transcribed using double-keying (99.95%

accuracy)
+Public Domain, CCO (See copyright notice)

+Best for training an OCR engine

& DOWNLOAD (ZiP)

RAW GROUND TRUTH PACK

1.700

text blocks

+Raw uncropped text blocks
+Pairs consist of block image and ALTO XML
+Public Domain, CCO (See copyright notice)
+Best for testing/training text line

segmentation

& DOWNLOAD (ziP)
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Thank you!
Questions?

Ralph Marschall

Ralph.Marschall@bnl.etat.lu
@RalphMarschall

@bnluxembourg



