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Newspaper digitization projects at NLL

 2000-2006:
— Image-only PDFs (no OCR)

« 2007-2009:
— OCR with article-level segmentation
— 40 titles/350 000 pages

« 2010-2012.

— Mass digitization with OCR and segmentation
— ~3 million pages (1760-2011)



Heritage-1

Laikraksts "Dienas Lapa”, 1886. - 1905., 1918. gads

1/2.01.
6/9.01.
11/14.01.
16/20.01.
21/26.01.
26/1.02.
31/7.02.
36/13.02.
41/18.02.
46/24 02,
51/4.03.
56/10.03.
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66/22.03.
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86/17.04.
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96/28.04.
101/4.05.
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111/19.05.

2/3.01.
7/10.01.
12/16.01.
17/21.01.
22/27 .01,
27/2.02.
32/8.02.
37/14.02.
42/20.02.
47/25.02.
52/6.03.
57/11.03.
62/17.03.
67/23.03.
72/29.03.
77/4.04.
82/12.04.
87/15.04.
92/24.04.
97/29.04.
102/5.05.

107/12.05.
112/20.05.

1889. gads (Nr./datums)

3/4.01.
8/11.01.
13/417.01.
18/23.01.
23/28.01.
28/3.02.
33/9.02.
38/15.02.
43/21.02.
48/27 02,
53/7.03.
58/13.03.
63/18.03.
68/24.03.
73/30.03.
78/5.04.
83/13.04.
88/19.04.
93/25.04.
98/1.05.
103/5.05.
108/13.05.
113/22.05.

4/5.01.
9/12.01.
14/18.01.
19/24.01.
24/30.01.
29/4.02.
34/10.02.
39/16.02.
44/22 02,
49/28.02.
54/3.03.
59/14.03.
64/20.03.
69/25.03.
74/31.03.
79/5.04.
84/14.04.
89/20.04.
94/26.04.
99/2.05.
104/3.05.
109/416.05.
114/23.05.

http://data.lnb.lv/digitala biblioteka/laikraksti/
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OCR pilot project [1]

* Content:
— 40 titles/350 000 pages
— Periodicals published: 1920-1940
— Antiqua script/out of copyright

* Olive Software:

— OCR (without manual corrections) and article level
segmentation

— Website with search, browse and advanced search



OCR pilot project [2]

Search articles: |oslo | [ Search |

Last results: search read newspaper bro

wWSse newspapers

Search results

You searched: osle in publications: Bauskas ¥éstnesis, Briv.
Zeme, Brivais Zemnieks, Césu Véstis, Cina, Darbs, Darba L
Ieks3lietu Ministrijas Véstnesis, Izglitibas Ministrijas Méne:
Jekabpils Véstnesis, Kurzemes Vards, Latvijas Kareivis, Li
Nacionala Zemgale, Ogres Zinas, Padomju Kuldiga, Padom
véstnesis, Rigasche Rundschau, Rits, Sporta Pasaule, Saei
véstnesis, Ventas Balss, Zemgale, Zemgales Balss, Zemagal
results )

123456 7 N

Pirma telefoniska saruna
ar Oslo pec okupacijas

larbiba Skandinavijs

Last results: search read newspaper browse newspapers

Rits: Wednesday, April 10,1940

Download issue (PDF)

Pir
ar pec okup

G. Stokholma, 10. aprili (pl. 1,30). «United Press» par-
stavim Stokholma 3onakt bijusi telefoniska saruna ar Oslo péc Nor-
vegijas galvas pilsétas okupacijas. Pateicoties seviskai iestazu lab-
velibai, lielas amerikanu agenturas «United Press» korespondents O=lo
guvis atlauju sazinaties ar savu Stokholmas kolegu un isuma atreferét
savus iespaidus. Cik lidz §im zinams, ta ir vieniga telefona saruna ar
Oslo. ko pedejas 24 stundas Norvegijas galvas pilséta guvusi privata
persona.

«United Press» korespond. Oslo |ka mechaniskie transporta lidzekli.
stasta, ka Norvegijas galvas pilsé- Oslo ielas ari redzéti  vairaki
ta valdot miers un ka péc cipu iz- jautomobili, kuros blakus vacu virs-
beigSanas iedzivotajos neesot ma- lniekiem sédéjusi ari norvegy virs-
nams satravkums. Tie arineizradot nieki. Tie, domajams, bijusi sagts-
pretestibu vacu Kkar: kas titi Oslo garnizona virsnieki. «Uni-
patrulé ielas. «United Press» ko- ted Press» korespondents talak vél

ts redz€jis 300—400 vacu 'stastija par vércjumiem Norvegi-
karavirus, kas viegliem loZmetéju jas galvas pilséta un norvegu tau-
un lielgabalu ratiem devuSies cauri ti. Saruna partraukta taja bridi,
pilsétai- Viacu desants ta tad pir- kad amerikapu Zurnalists minéjis,
mam kértam ved sev lidz zirgus, ka péc vipa riciba esoSam zipam
= e s A 2 s =

Print

Save article as HTML

S, A

Send article by e-mail

Text View Show Page (16)

elefoniska saruna

acijas

vairdkas gramitas,
nodarot bojajumus ari dzivoiamam
€kam.

Dramatiskos un neparastos
staklos norisinajusies Oslo aemd::
my ienemsSana. Laika starp pl. 7
un 9 Sorit vacu lidmasinas nolai-
dusas Oslo apkartné un izeélulas
gaisa desantus, kas ienémudi vai-
rékas Oslo pilsétas dalas. Oslo
aerodroma nolaiduSies 30 smagie
viicu bumbvedé&ji, kuriem pretim
norvegi vardjuli stities tikai ar
vienu pretaviacijas bateriju. No-
metusSi daZas un  apsSaudi-
Jusi aerodromu ar loZmetéjiem, va-
cu bumbved&ji izcélusi bru
karavirus, kas is3i cina -
3i aerodroma sardzi. Lidziga %kar-
::: d:lkupéﬁ ari citi aerodromi Dien-

Website no longer exists




Mass-digitization

* Funded by European Regional Development Fund

e Time frame: 2010.-2012.

* Scope of the project:

— Periodicals: ~3 million pages (~1000 titles)
— Books: ~1.4 million pages (~7000 books)

— Portal of searchable historical texts
— User interactivity



Digitization process

QA
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. Scannin
NEICHELS &
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National Library of Latvia

Selection of

materials

QA

Scanning &
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QA

Publishing

on Web

Publishing on

Web

National Library of Australia, National Library of Netherlands



Scanning

e OQutsourced to lafifielecom BPO

e 2 shipments per month:
— ~46 000 pages




Scanning output

* JPEG 2000 file for each page

— Books, magazines: RGB
— Newspapers: Greyscale
— Resolution: 400 dpi

* File size: 3-100 MB




Segmentation

e Qutsourced to LETA (CCS docWorks)
* Zoning:

— Articles/titles

— Images/captions

— Authors

— Tables

— Advertisments

* OCR:
— ABBYY Finereader engine
— Manual correction of titles and image captions
— For long titles/captions only Named Entities corrected



Segmentation facts

* Output:
— 1 METS file per issue
— 1 PDF file per issue
— 1 ALTO file per page
— 1 JPEG file per page
— 1 OCR file per article
* Required work force:

— up to 60 operators
— Three shifts



OCR quality [1]

* Antiqua script
— Most cases: 98-100%

— 108% case where OCR engine corrected a typo in
original text

* Gothic script

— ~80-90% characters recognized correctly



OCR quality [2]

Ne tweenu tveen reifi bfirdetd par fihdbainu ja-
mainifdanu dfemdefdanasd eeftahdés. Lai no fHhabh-
beem gabdijunteem ifivairitod un nomeerinatu pahr-
beebetas mabtes, mobernajds bdiemdejdhanas eeftah-
Dés jaunpeediimujheemt nonrnem fahjas nofpeedumu.
Bdis nofpeedbums ir tapat pagataivots, fa frimi-
nalajé dattilojfopiia.

Tublin peha dfimfdHanasd wezgmafhted un abrita
ufraudiib&, fas bijuidi flaht pee djembibam, ifdara
fabias noepeebumu Ubriteem §HI mabhifla jajtubdé ta-
pat, & Wﬂﬁaﬁt&ﬂl

- Rai ueﬁuﬁtu ne mafato jdhaubu, tad blatus behrna
fabju nofpeedumam nofpeeid ari mabhted pirvfitu. Ja
rodasé pahrpratumi, tad nofpeedumus nodod frimi-
nalpoligijas bdaftilojffopiffajd@ nodatd un tur galigi
pabhrleeginajas, mwai nofpeedbumi atbilft atteezigai
mabtei un behrnam.

Original

Ne meenu Meen reisi dsirdets par sihdainu samainischanu
dsemdeschanas eestahdss. Laino schahdsem
gadijumeemiswairitos un nomeerinatu pahrbeedetas
mahtes. modernajas dslnndeschanas eestahdes

jaunpeedsimuscheemnonem kahjas nospeedumu.

Schis nospecedums ir tapat pagatamots. ka krimi--
nalaja daktiloskopija.

Tuhlin pehz dsimschanas mezmahtesun ahrsta
usraudsiba. kas bijuschi klaht pee dsemdibam. isdara
kahjas nospeedumu. Ahrsteem schi mahksla jastuld&' tapat.
kti kriminalpolizisteem.

Lai nebuhtune masako schaubu. tad blakus behriui
tahju nospcedumam nospeesch ari mahtes pirkstu, Ja
rodas pahrpratumi. tad nospeedumus nodod krimi
nalpolizijas daktiloskopiskaja nodala un tur galipj
pahrleezinajas. maj nospeedumi atbilst atteczigai
mahteiun behrnam.

OCR
Correct characters: 685/739 (~92.7%)
Correct words: 49/90 (only ~54,4%)




Portal

C [ www .periodika.l

L N B
DIGITALA BIBLIOTEKA

BROWSE

W

1038 b

El - MAR

APR MAY JUN
JuL AUG SER
oCcT NOV DEC

(o Tu fwel TH ] FR | Sa | Sul

159 B2 B3 B2l RS IS
=i e S B
15 16 17 18 19 20
22| |23 (24 (251 126, (2%
29|30 (31 3

Periodicals:
3. Yispasaules Latvies...
Adelaides Latvie3u Zin...
Aistija: Latvie3u liet...
dedze: 323. transpo...

Aizputes ¥Yéstnesis
Akadémiska Dzive
LAKK A Balcte

14
21
28

BOODKS > PERIODI Sw MAPS > PICTURES > AUDIO & VIDED >

WWW ARCHIVE >

COLLECTIONS

Login | LY | RU | EN

dati | My collections | My corrections | My comments | My rated

Editor’s choice

Title: Mazpulks

Title: Rits

Advanced
search

www.periodika.lv



http://www.periodika.lv/

Portal

ndex-dev.html?lan

Py
524

..E | _mmmn_,._*

:::

_:— _—”_ _ .....J»———_.:-m———

ag

P

e
Page 433

ey

N10]is

)|

(=

3

(o]

é .n.“w:_: _==A ___zummmw mxﬂu_ _m- i 1
0 “‘ i ;_m_;“____m_h__ |
__, Ut |
Jﬁ_ﬁ_ ._ws _____
\
4E:%m§§
m__ _ w__ _._
%&Ea=?§=

ey ey

._ ‘ .%.
i ._%_ e
_“_* _.__ m_ &_.: W____.n__r
&ezﬁ%ﬁﬁ:?@?
ai;& df.
E _: H : i — ~
;_.__M*_T __ o

mazpl

i

SozoiziiE

Page 432

v

ﬁ_ o

Q@ @ @ oownoad~ Biblographic reference ~

Page 431

il
a_ :ursz_m, _a__ ,m_

9
X = :
i5] ¥\ A »
ol £ I8 g
= a8 §
AE : i
Ll T = 23
3 -~ 3 u.m 0 3
& 8 S 8 = g L]
) o m [~ i E = s 2
v . = vgey L8 88
Tl el & £ = S BROTE Lon
3l g & g B 03es e 3 =
2|2 4 5 8 =898 @gs £
il o | o o B gx’i ©%E _mulu.
Qi o S i - cig S2E Tog> 82
Q3 e Q 2E w £ 858 . 200 2N g
=l = (B2 SE & §88558388 428 &
:| £ =% Bz owWEFEsS2Y: §35: O
Z o 8 4 > o= D0e WO g C2E @
INEARE: L R
X 3 £ T HEER TEm g D 8
8 (i= o/@ EL SR FERoSHE - .§
ol - A 0 odl
- 5 9w d T N 32 26 T8 £
3| B I = es.wum.m.mn.mmk“w,s.mm S
o 8 - f F3E CosRRONEIBEaFC,FL,E
5 [ 50 0 3T © > % o 0 29
o x 2 2 g0 5= 02 =5 £ o
% o € L o 3
i - L o0 Zoa N o 2o kil
2006202058 >00x58 5060 3E D
uNZKAPDCPPSZTAPM [ - i i
=

=
=
=
]
>
=]
=
Rights
Orphan

vl

Page 435 Page 436

Viewer based on a tool developed at National Library of Luxembourg




What next?



Interactivity

OCR corrections

Comments

Favourite articles

Sharing on Twitter, Facebook, etc.
Private collections



OCR corrections [1]

Aview findex htmi?lang=en#panel:palissue: /jpo_000_xrit1997n531 |article:DIVL304|issueType:P

& htips: //periodika.lndb.lv/periodika2-vie
_n— Q Q @ E E @ Biblographic reference ~ Back to current page

& >>| OCR edition

x|

viewas~ Yap M g3 \ Print Share~ Download~
| Save I
SWEDEN AND LATVI A ABOLISH
VISAS
‘Sweden and Latvia on 4 August
[regqhed an agreement on visa-free
Itravel. However, Sweden said the deal
would not become valid until Latvia

\iigned the Geneva convention on refu-
[gees without regional reservations.

‘the Geneva convention but we think

Latvia has made too many reserva-
tions," a s

keswoman at the Swe

fbrefgn mlnlstry tald Réuteré’."‘l’n’;ﬁéd‘i‘cu-
lar, Latvia only acknowledges refugees
from a limited number of countries.”




OCR corrections [2]

Today

;I Page

--‘;I Page

This week

1

1

from 3 EJ

from 3 =

This month All time

1. Aigars Liepins (5678)

2. Raivis Klavins (636)
3. Sven Lepa (469)
4. Gunita Kulmane {293)
S. Danute Ddra (209)
6. Antra Indriksone {137)
7. Kitija Mironcuka {(84)
8. Antra Indriksone (68)
9. Uldis Zarins {53)
10. Maris Stemers (S0)
11. Antra Krauze {(44)
12. Marika Karlsone {(40)
13. Dagnija &
14, Uldis
15. Lita
16, Armands Kdcens (18)
17. Karina Bandere (17)
18. Anda Baklane (29)
19, Baiba Logina (2)
20. J3nis Rozefelds {2)

Found: 41 results Show on page: 4]:1‘

Found: 41 results Show on page: 40]

TOP 20 OCR error correctors




OCR corrections [3]

* Reasons for low interest in OCR correction:
1. Relatively high levels of OCR quality.
2. Lack of publicity of OCR correction features.
3. Requires registration.



Use of digitized newspapers by third
parties



“Baricadopedia” [1]

* Project that collects materials on Latvia’s struggle
for independence in 1980ies.
 NLL:
— provided newspapers
 “Baricadopedia” team:
— Manually corrected all OCR errors
— Tagged each article



“Baricadopedia” [2]

«Paliksu partija»

Arvids Dauders, Viestarts Gailitis

«Latvijas Jaunatne», 1990. gada 13. janvari, Nr. 9

Intervija ar Lietuvas KP CK un organizacijas «Sajudis» seima locekli il
ROMUAILIDU OZOLU.

)

1{IH

— Jus reizeé esat «Sajudis» seima un LKP CK loceklis, tatad darbojaties
divu kardinali atsSkirigu organizaciju vadiba. Vai ta nav pretruna?

5 — 2 & = s = 5 = Avots: Latvijas Jaunatne
— Redzu pretrunas visur un visa. Ja turamies tikai pie principa, ka KP ir ta N s
organizacija, kas noziegusies pret Lietuvas tautu, tad mums butu japakaras. Tacu, ja TS 13.01.1990
domajam par Baltijas iedzivotajiem, tad jadarbojas Lietuvas KP rindas, nemot véra, ka Tirssa: 226142
ta ir atdalijjusies no PSKP. Tas tad bus reals ieguldijjums Lietuvas tautas laba, jo noliegt Lappuse: 3
ieprieksgjo iesp&jams tikai, parejot jauna kwvalitaté, proti, jauna kompartija. Ta ir Virsraksts: «PalikSu partija»
alternativa tai kompartijjai, kas iznicindja Lietuvas Republiku. Mans uzdevums ir, Rubrika: Tik8anas Lietuva
piederot pie organizacijas «Sajudis» un reizé atrodoties KP (butiba ta ir noziedziga). Témas: Lietuvas ekonomiska blokade,

piespiest to atteikties no savas pagatnes un likvidét noziedzibas sekas. Saukt pie

atbildibas komunistus noziedzniekus.

Nozares:

— Pienemsim, ka no «Sajudis» tiek izslégti visi ta rindas esosie komunisti. Organizacijas:

ju i it?

Kur tad jus paliksit? Mediji

— Es paliksu partija. Cilveki:
Vietas:

— Iemesli? Notikums:
Gads:

— Manuprat, nav cita spéka, kas reali varétu atrisinat Lietuvas neatkaribas

http://www.barikadopedija.lv/



http://www.barikadopedija.lv/

Twitter

Aldis Lauzis @AldisLauzis - May 21
— cealpaga @JanaSima @Ruksane @lvetaKazoka @ koleeqgjis @LU_Lavi Te

AMNANASS pret ANANASU ir 137:32. periodika v#searchResults .
periodika Iv/A#EsearchResults .

® view conversation

The correct spelling of “pineapple” in Latvian. Is it:

ANANASS or ANANASS?

[ 137 mentions in 32 mentions in
periodika.lv periodika.lv




Old word “modernization” service



A problem

e Gothic texts

— contain a lot of OCR errors;
— are written in obsolete orthography;
— contain obsolete words.

* Low hopes for crowd-sourcing



Solution

A faulty OCRed word

Web service

!

\

* Correction of OCR errors
* “Modernization” of orthography
* Finding contemporary synonims

\

becllaws

[
|
A4

bedlams

bedlam

_/

l

Contemporary word with no errors

I
|
A4

asylum




Transliteration rules

m-—=>w OCR error / optional m <> m
f>s OCR error / optional i: < $(_> T
W2V Orthography / mandatory

ah 2 a Orthography / mandatory

tsch 2 ¢ Orthography / mandatory

ee > é Orthography / context-sensitive

ee 2 ie

ee 2 ee




Results

remoluzionara
remoluzionara
remoluzionara
remoluzionara
remoluzionara

[Orgin&als])
[Or&in&als])
[Or&in&als])
[Orginals]
[Orginals]

remoluzionara
remoluzionara
remoluzionara
remoluzionara
remoluzionara

[Translit.
[Translit.
[Translit.
[Translit.
[Translit.

e ) ) )

remoluzionars [Ar mingsSanu] —-> revolucion&rs LLVV [Aptuveni]
remoluzionars [Ar minésanu)]
remoluzionaris [Ar minésSanu]

remoluzionara [Ar minésanu)
remoluzionart [Ar minésanu)

* On average:

variants

7 \

[ Generated word

Word is found in
a dictionary

v’ 2.89 word variants for an input word

v’ 92.45% probability that the correct one is among them



Three computer linguistics
experiments



Three experiments

1. Newspaper text corpus
2. Named Entity Recognition

3. Time-sensitive dictionaries



Newspaper text corpus

* Advanced indexing of newspaper text
* Advanced full-text search query language

e 4.5 billion tokens = largest public text corpus
for Latvian language



Named Entity Recognition [1]

e 7 types of tags:
— Person
— Location
— Organization
— Facility
— Event
— Product
— Time
e 21 subtypes



Named Entity Recognition [2]

e Stanford CFR classifier

* Ground truth: manually tagged sample
documents with ~150 000 words

* Thesauri used:

— Persons )
— PIaces S UN = United Nations
— |Institutions —



Named Entity Recognition [3]

* How to tag?

“President of Republic of Latvia Guntis Ulmanis met with

Minister of Culture today.”
“President of Republic of Latvia Guntis Ulmanis met with

Minister of Culture today.”
“President of Republic of Latvia Guntis Ulmanis met with
Minister of Culture today.”

“President of Republic of Latvia Guntis Ulmanis met with
Minister of Culture <of Republic of Latvia> today.”



Named Entity Recognition [4]

 Result
— 26 000 entities that were found at least 10 times
— >80% for good quality OCR texts

Viss

E——————

L N B
DIGITALA BIBLIOTEKA Atslegvards: B

Datu servisi
Mekl&3ana

Teksta korpusi Latvija 1327023 Latvija loc.geo

Padomju Savi 274380 Padomju Savieniba loc.geo
Korpusa meklé3ana Riga 262535 I Ron | oo
Sonkxoicels Latvijas PSR 208795 Latvija loc.geo
PSRS 136626 Padomju Savieniba loc.geo
PSKP CK 80747 LIK KNCC org.other
Padomju Latvija 65983 | Padomiju Latvija | loc.geo
Latvijas PSR Augstaka Padome 36783 Latvijas PSR Augstaka Padome org.other
PSRS Ministru Padome 29044 PSRS Ministru Padome org.other
PSRS Augstaka Padome 23893 PSRS Augstaka Padome loc.geo
Latvijas Republika 25798 Latvija | loc.geo
ASV 24757 Amerikas Savienotas Valstis loc.geo
Jelgava 24358 Jelgava loc.geo
Francija 23889 Francija loc.geo

Saeima 21060 Saeima org.other




Time-sensitive dictionaries [1]

«President of USA»
— J. F. Kennedy in 1959 article
— Barack Obama in 2014 article

«Bombay» in 1970ies = «Mumbai» today
1 dollarin 1933 # 1 dollar in 2014

Street names in a city change over time



Time-sensitive dictionaries [2]

DAN'ELS Riga

Talr. 30939 Merieja iola 21 Talr. 23245

Aviomobili - Mﬂori Traktori Rodio Ellas Rezervis dajas

—— — - ~— e

What address from 1930ies advertisment is this today?



Time-sensitive dictionaries [3]

e Web service that
— Converts old NE to current versions

— Converts modern NE to a version for a particular
year

— Interprets keywords (like, «president of USA») for
a particular year



Thank you!

Arturs Zogla
arturs.zogla@Inb.lv
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