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Introduction

= A book is more than just pure text — it contains a lot of structural
metadata

= These metadata are (often) encoded in the layout of a document

= Size of characters, position on page, distance to other lines, etc. is
used to express structural meaning

= FEP is a platform to process digitised or born digital documents and
to “understand” the meaning of the layout by using a rules engine

= FEP was developed within the IMPACT project by Lukas Gander,
Raphael Unterweger, Sebastian Colutto, Cornelia Lezuo
(about 80 person months were invested)
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fommen. Jin biefer 3eit treffen bier aud) bie Kaufleute aus
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Jabrmarft verjleben, . febr ab, indem bie Kauffeute ipre Waaren
in den Haufern und Hofen gleidhjam verfleden, um ibre Preife,
forwic die Namen ibrer Abnehmer ver einander miglidfi geheim
au baften. Die Bewobner (gegen 4000) fleben nody auf einer
febr niedrigen Stufe geijfiiger Bildung. Der Heiligenfalender
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mangelbaftefie.  Die Rinder werden gewdbnlid bald nad der
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mann Stoémin mit unjern Borrdathen, um die ndthigen Borber
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Bon Jaluts! fiprt feine gebabhnte Strage nadg dem Norden,
fondern bie Reife muf zu Pferbe auf engen, Holperigen Fupitei-
gen, die durd Mordfle und didre Walber, dber fieile Berge
und awifden jablreidsen Lanbdfeen babin fihren, fortgefelt wevs
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Why structural tagging Is important
— some examples

= Search & Retrieval
= References and links to other documents
= Reading: analogue and digital
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Search & retrieval

— Ranking and scoring,
noise reduction

= The same word
appears in the running
title of a journal at
every page
“Musketeers”

= Front matters, such as
title pages, dedications,
table of contents
tables, etc.

= Back matters such as
indexes, ads, etc.

) HathiTrust Digital Library Search Inside - Insurgent Mexico. - Mozilla Firefox

|18 HathFust Digital ibrary Search Inside - .. %

(&) [E hittp:/babel. hathy vdp. 390150042138658en Brum £y - G]E'v&m p]i
*3 Google Kalender xﬂmgnmmgmngmﬂm Gm!nmmlﬁum!mig’,m W pearre [ Prestoprimens | perimewid ] RAUME »

« Back to page Search in this text |musketeers Find
<4 Go to the beginning of the book
@ About this Book
Insurgent Mexico musketeers matched 6 pages in this item.

View ful catalog record Viewing results for: 1 to 6 of 6 pages

Copyright: Public Domain, Google-digitized.

unnumbered page - 1 matching term
... FIVE MUSKETEERS 64 [X. THE LAST NIGHT 73 X. THE COMING OF THE COLORADOS ... 80 XI. MEESTER'S
FLIGHT ..'.... 87 XIL ELIZABETTA 99 PART II. FRANCISCO VILLA 1. VILLA ACCEPTS A MEDAL 113 IL. THE RISE OF
ABANDIT 116 Il A PEON IN POLITICS 122 IV. THE HUMAN SIDE 130 V. THE FUNERAL OF ABRAM GONZAL...

p.64 - 1 matching term

Crae,) » . FIVE MUSKETEERS THE Casa Grande of La Cadena had been sacked, of course, by Che Che Campa the vear be- fore. In

| Get this Book
Find in a library

Download PDF - whole book the patio were corraled the officers' horses. We slept on the tiled floors of the rooms sur- rounding it. In the sola of the
owner, once barbari- 64 .

(CJAdd to Collection P.65 - 1 matching term

© ... FIVE MUSKETEERS cally decorated, pegs were driven into the walls to hang saddles and bridles on, rifles and sabers
Login to make your personal col were stacked against the wall, and dirty blanket-rolls lay flung into the corner. At night a fire of corn-cobs was built in the
permanent middle of the floor, and we squatted around it, while Ap....

p.67 - 1 matching term 5
. FIVE MUSKETEERS he said; giving promise of growing up to be muy mata- dor (a great killer) some day. He boasted of
bemg the strongest and bravest man in the army. His 1dea of humor seemed to be breaking eges into the pocket of my coat.
Juan was very young for his years, but very likable. But the b..

Select Collection

ﬂ

4 Share p-69 - 1 matching term

. FIVE MUSKETEERS cited, because his new tordillo horse had come from Bruqunl —a four- year- cld stallion that his

Permanent link lo this book father had raised for him to ride at the head of his company. "If he is dang Juan , as we hurried
httpimdl handle net2027/mdp 39015004214 out, "I want to ride him first. I love to subdue dangerous h... =
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— Search & retrieval

— Facets for full-text

= Currently facets are
used for metadata such
as author, year, text

type, ...

= A user might be
interested in facets
such as headline,
footnote, index, etc...

7) Hathi Trust Digital Library - Full-text Search - Mozilla Firefox

8 Hathi Tust Digital Library - Ful-text Search %

2)a)

& kd \[I htto://babel hathitrust.org/cgils?q L=musketeersia=srchis < - e] {?‘. variorum
#4 Google Kalender f} Kataloge [ ALO4 Sancbox [ iterature.at [ repository | ) DILIMAG [l IMPACT Dataset [ Loweomy I vpact ' Dokuwis M DEAFTP [ Prestoprimews  »
I — — — — — —
7_ 5 HATH l Login  Helf

Home

TRUST Digital Library

M Full-text Search NI

Refine Results
Viewability

»

»

Subject

About Collections My Collections

Full-text Search

Limited (search only) (63,963

Full View (22,246)

Great Britain (4,55
United States (
Motion pictures (1,752)
France (1518

Encyclopedias and dictionaries.
(1,425

more.

Author

Scoft, Walter, Sir, 1771-1832. (431
Dumas, Alexandre, 1802-1870.
407

Stevenson, Robert Louis,
1850-1894. (245

Carlyle, Thomas, 1795-1881

(244

™ Full view only | Find |

Search Results: 86,209 items found for musketeers in the full text of all items

25perpage §] Prev 1 2 3 4 5 6 7 8 O 10 .. 3440 >> Next

Select all on page [~ | Select Collection ~| _Add Selected |

™ The three musketeers /, v 2 Alexandre Dumas ; translated by William Robson
; with a letter from Alexandre Dumas fils ; and 250 illustrations by Maurice
Leloir engraved on wood by J. Huyot.
by Dumas, Alexandre, 1802-1870
Published 1894

@ Catalog Record Full view

™ Richard Lester : a guide to references and resources / Diane Rosenfeldt.
by Rosenfeldt, Diane
Published 1978

@ Catalog Record | Limited (search-only)

™ Richard Lester : a guide to references and resources / Diane Rosenfeldt.
by Rosenfeldt, Diane
Published 1978




= Citations index / cloud

— Footnotes, reference
lists, citations contain
bibliographic links to
books, journal articles,
texts, etc.

— Structural tagging
supports detection of
bibliographic references

— May also be used for
catalogue enrichment

1954

1961

1965

1966

1967

1968

1969

1970

Cawkell, A. E. (1971)
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= Digital reading
— Tablet computers as
alternative for reading
historical books with
OCR below reading
guality
— Expected features
= Nicely cropped pages
= Bookmarks
» ToC page linked with
headings
= Advanced reading

— eBooks for modern texts
with satisfying OCR
guality

— Structure can be
encoded into ePUB etc.

10



= Analogue reading
— Print on Demand

— Print space (exact
cropping) as old concept
with new benefits

— Reconstruction helps to
semi-automate the
standardized production
of pre-press files

?) Amazon.de: EOD +Network - Biicher - Mozilla Firefox

| @ Amazon.de: EOD+etwork -B... X W;

\' " l'} | [ a http: //www.amazon.de /gp/search/&search-alias=stripbooks8unfiltered=1afield-publisher =EOD ‘fAJ‘ - C'I [-:" eod amazon p] ﬁ

*J Google Kalender 5§ Kataloge [ ALO4Sandbox [ iterature.at [ repository | ] DILIMAG [ IMPACT Dataset [[] LINKEDIN | | MPACT

3

Hallo! Melden Sie sich an, um personliche Empfehlungen zu erhalten. —

amazon de Neukunde? Bitte hier starten, Kalender 2012 versandkostenfrei be¢
N N

Mein Amazon | Sonderangebote \Wunschzettel Gutscheine = Geschenke Mein Konto | Hilfe | Impre

Y s CET N @ 7 triasacen

Erweiterte

Englische

Blicher |Stubem Beslselbr‘Neuherlen Horbucher | Taschenbucher | Fachbicher | Sonderangebote | Tri

Suche Blcher
Kategorie Blicher » EOD+Network
Biich
o er‘ ) 1-12 von 239 Ergebnissen Sortieren n:
Belletristik (25)
Biografien & Erinnerungen (4) 1 Blick Ins Buch!

Kritische Beleuchtung der Behandlung der Nachgeburtsperiode:

Business 4 Karmiers ) —_— Original from 1899] von Gustav Leipprand von EOD Network (Taschent
Barse & Geld (1) e 2011)
Esoterik (3)

Neu kaufen: EUR 7,90

Fachbucher (122) Lief bis Di 25. Oktober: Bestellen Sie innerhalb der nachsten 19 S
Fankisy& Sadncs Fieian s ieferung bis Dienstag, 25. r. Bestellen Sie innerhal er nachsten tunde

Film, Kunst & Kultur (10) [E— Kostenlose Lieferung maglich.

Freizeit Haus & Garten (2

Kinder- & Jugendbucher (1) 2 % Die Wasserkunst in Altona: [Reprint of the Original from 1861] von

Kochen & GenieRen (1) ] EOD Network (Taschenbuch - 18. Oktober 2011)

Krimis & Thriller (1 Neu kaufen: EUR 7,90

Lemen & Nachschiagen (14) Lieferung bis € 0, 25. Oktober: Bestellen Sie innerhalb der nachsten 19 Stunde
N?S{ﬁ,'ﬁﬁi@'“"a“e” & ment=  Kostenlose Lieferung méglich.

Politik & Geschichte (90) L —

Ralgaver(10) - _ BikksBudt  Glaubens- und Hoffnungslieder von Horatius Bonar: Deutsch mitg
Reise & Abenteuer (4) s Freundinnen. Als Mss. gedruckt: [Reprint of the Original from 187;

Religion & Glaube (16
Sport & Fitness (5)

von EOD Network (Taschenbuch - 16. August 2011)
Neu kaufen: EUR 9,90
Format Lieferung bis Di g, 25. Oktober: Sie innerhalb der nachsten 19 Stund(vl

- |

11



mproving ccess to ext

«MPAC™

Technical background

= |nput

OCR text which needs to contain at least word coordinates
E.g. ALTO files, ABBYY XML or Google Books (Tesseract) HTML

= Output
— Annotations of structural elements with coordinates, e.g. page numbers,

running titles, headings, footnotes, printspace, etc.
Output format: METS/ALTO, XML, etc.

= FEP System

Images and/or OCR files are loaded via a web-service

OCR data are converted into internal format

Information is processed based on rules

Results are stored in a database

Quality control on the basis of “ground truth”, e.g. expected results

Rules are either manually encoded (expert knowledge) and/or based on
machine learning (large document sets)

12
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Es
Evaluation method

= Basic rules set
— General structural elements of books from e.g. 1700 to 2010
— Data set: 155 books, 30.673 pages (141 training set, 41 evaluation set)
— All pages were manually annotated (ground truth)
= Recall, Precision, F-Measure
— 10 lines with headings in a book. We find e.g. 12 lines, 8 of them correct, 4

false:
— Recall =8 of 10 =0,8
— Precision =8 of 12 = 0,66
— F-Measure = 2*0.8*0.66/(0.8+0.66) =0,72

=  More information

— Important: We count lines, not structural entities!

= E.g.if a heading has two lines one might be correct, the other one might not be
recognised

— Differences between training and evaluation set are low

14
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Results on the evaluation set

Recall Precision F-measure
Running text 0,99 0,98 0,98
Running titles 0,97 1 0,98
Page numbers 0,97 1 0,98
Footnotes 0,83 0,89 0,86
Headings 0,85 0,80 0,82
Signature marks 0,68 0,89 0,77

15
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Table of Contents pages and entries

Original plan was to take part in the INEX competition 2011 but time
constraints made this impossible

We got the INEX dataset for training and evaluation purposes - our
results can be directly compared with the INEX results of 2011

— the data set consists mainly of English books from the 19t century with
partly really complicated ToC pages

— Also Ground Truth was not always consistent

Two rule sets

— Results for table of content pages: 90% of the pages were detected
correctly also the F-measure in this case is about 90%
Evaluation of table of content entries follows XRCE link-based
measure. The XRCE link—based measure permits evaluating the
performance of the systems by matching ToC entries primarily
based on links rather than titles.

16
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Linking of table of content entries

IMPACT-FEP 0.682 0.727 0.662
Microsoft 0.702 0.645 0.651
Serbia
Nankali 0.674 0.676 0.632
Xerox 0.551 0.759 0.581

GREYC 0.499 0.652 0.507

17
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-
Excursion: How to deal with uncertainty?

= Automated processing produces always errors!
— OCR is a highly developed technology

— Modern texts:
= Clearly above 95% word accuracy

— But for historical texts word accuracy comes down to 80% or even 50 or
50% accuracy rate

= E.g. British newspapers from the 19t century are around 80% (Tanner)
= How to deal with these error rates?
— Many libraries did not apply OCR since “too many errors”

— On the other hand Google and other industrial projects certainly use
OCR for enhancing their documents

= Metadata enrichment/annotation with FEP
— The same issue: Will produce errors, how to deal with them?

18
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-
How to deal with uncertainty and errors?

= Option 1: Leave itasitis
— Accept the accuracy which can be provided automatically

— Inclusion of ground truth in the database allows to exactly measure the
guality of the automated processing - one knows in advance what can
be expected

= Pro
— Maybe the only solution for really large document sets

— Itis much cheaper to develop better rule sets than to correct large
numbers of documents

— Good results for homogenous sets are possible
— Similar to OCR
= Con
— You and your users need to accept errors
— People want to contribute and to correct

19
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How to deal with uncertainty and errors?

= Option 2: Correct it

— Service providers or library staff needs to correct
— Manual correction with automated support

= Pro

— Batch correction + off shore is relatively cheap and effective if the error rate

IS above a certain rate (e.g. 80%) otherwise correcting is more effort than
simply do it from scratch

— Quick and standardized results
— Users are satisfied
= Con
— A reasonable investment is necessary
— The complexity of the workflow may not be underestimated

— Probably it will be too expensive to correct all interesting elements, therefore
you and your users still need to accept “some” errors

— Users still want to contribute but do not have a chance

20
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How to deal with uncertainty and errors?

= Option 3: Provide a user interface for the crowd

— Correction of OCR results may only be the start for also providing interfaces
for structural annotations

— Might be combined with some basic corrections carried out by service
providers

= Pro
— Satisfies the willingness of users to contribute

— Users get immediate benefit, e.g. they are able to download structured
PDFs for their iPad, or annotated full-text for further processing

— Users are satisfied AND are able to contribute
— Library gets correct and standardized data
= Con

— An reasonable investment is necessary both for the user interface as well
as for adapting the digital library application

— User interfaces need to be powerful, self-explaining and simple

— You and your users need to accept that there are always errors in the
collection and that it will take decades to come to an end

21
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-
FEP User Interface

= A first attempt for a powerful, self-explaining and simple GUI

— Currently a “general purpose interface” to display, edit and correct the
structural elements of books

— No optimisation for specific tasks and large amounts of documents
— Has the potential to become a user interface for the crowd
— Could look completely different!

= Based on Google Web Tool Kit (GWT)
— Open source tool kit for complex browser based developments

— GWT allows for features previously seen mainly in FLASH interfaces
— Growing community

— Good experiences: GWT allows to create interfaces in a relatively short
time period

22
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Display of results

&%) Application - Mozilla Firefox
Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hilfe

Application { +
(- :ffc1 uibk.ac.at f - .‘l_
2§ Google Kalender 35§ Kataloge [ ALO4Sandbox [ literature.at [ repository | | DILIMAG (g IMPACT Dataset [f] LinkeDIN || MPACT ' Dokuwiki M pEA-FTP [ PrestoPrimews | PPrimewiki || RAUME

FUNCTIONAL EXTENSION PARSER -- Loaded book: 03_der_mann_von_welt, Nr. of images: 183

() Loaded Books: Document Viewer

03_der_mann_veon_welt .
Frauenfrage_und_deren :

ener_blut TR ap M 5 : - Visualizer
der_mann_von_! 1 oRns
Frauenfrage_un
~iener_blut_corrected

FEP Output
~| sectioning

-

~|pagination

= logical structure

e availatle

=

SN2 EE W B w02
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Rich Iinterface

£2) Application - Mozilla Firefox =18l x|
Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hilfe
Application =
-y F| .

"’ Google Kalender ﬁ; Kataloge @ ALO4 Sandbox literature.at @ repository

FUNCTIONAL EXTENSION PARSER -- Loaded book: 03_der_mann_von_welt, Nr. of images: 183

PPrimeWiki RAUME

IMPACT {Dokuﬁ'ﬂkl 8 peaFre e PrestoPrimeWs

DILIMAG [l IMPACT Dataset ] LINKEDIN

Loaded Books: Document Viewer | P

03_der_mann_veon_welt
Frauenfrage_und_deren

ener_blut TR L]
der_mann_von_welt

Frauenfrage

Visualizer

Ll s B :I

FEP Output

~|sectioning

-

| pagination

= logical structure

e availatle

q V , : “‘ & ) % 1 i = ‘ |
= S : : fin R} =
2 OKD2LEEE @ s
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Datei Bearbeiten Ansicht Chronk Lesezeichen Extras Hife

| (3 apicaton =
(-‘ > ,I 0 http: /fc108-dig 10.uibk.ac. at/fepProd org.dea.impact. fep. Application /Application. html ﬁ - (!] I-:'— Google p] fr
»

2§ Google Kalender 45§ Kataloge M ALO4Sandbox [ literature.at [ repository | | DILIMAG i IMPACT Dataset [T LinkeDN | ] vPACT ' Dokuwii B pEA-FTP [ PrestoPrimews | | PPrimewid | ] RAUME

FUNCTIONAL EXTENSION PARSER -- Loaded book: 03_der_mann_von_welt , Nr. of images: 183

:;:::,:::k:,m — «||| Document Viewer | Paginaton Edtor || TOC Pages Edror | TOC Link Edror || TOCH-'ldlyEdﬁu"‘—‘
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Export from FEP web-interface

= METS/ALTO
— XML Standard for digitised books and documents
= PDFs

— Advanced PDFs for eBooks
= Qriginal version
= FEP processed version
— Pre-press files for Print on Demand
= FEP prepress file
= ePUB

— For modern documents with good OCR quality or corrected books (not
implemented yet)
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T
Application areas for FEP

= In the digitisation workflow
— OCR processing + automated metadata generation on all levels
— Quality control with specific editors
— E.g. page numbering or detection of illustrations in books
= In the metadata workflow
— OCR processing of specific pages, e.g. table of contents
— Support of cataloguers
= Enriching already scanned collections
— Option 1: Batch processing of large collections
— Option 2: Involve end-users in the enrichment process (crowd)
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Implementation of FEP

= QOption 1: FEP as remote service
— EOD Network: FEP is connected via web services
— Image and OCR data are transferred and processed within FEP

— Therefore the EOD Network needs not to care about technical
infrastructure or support

— E.g. a solution for crowd processing of already digitised documents

= QOption 2: FEP as local service

— E.qg. for very specific processing within a digitisation workflow a local
installation may be the best solution

— Will become possible once the generic DUP will be available

= Option 3: Research partnership
— Institutions which are interested to provide significant input to the FEP
are invited to cooperate with us

— E.g. we are in close connection with Prof. Schulz from LMU and will

share the platform so that LMU can use it for their projects
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Current implementations

= Europeana Newspaper Projekt (2012-2015)
— 8 Mill. newspaper pages will be OCRed

— For a small portion UIBK will use FEP for tracking articles in newspapers
= EOD Network

— Pilot to implement FEP as an additional option for the workflow

— Usual workflow is not touched: Libraries decide if they want to use the FEP
and for what options

= Simple: Correct only page numbers
= Medium: Correct page numbers and the original table of content
= Full: Correct print space (cropping) and create new table of content
— We are highly interested to see the results of this pilot in the next months!

= Under negotiation: German National Library (DNB)

— Pilot in order to use FEP to extract metadata from title pages of

dissertations (author, title, year of publication, university, document type)
and to provide data for the cataloguers
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ER
Future plans: a generic DUP

= Qverall objective

— Provide a contribution to the set up of European research infrastructures
such as DARIAH or CLARIN

= Generic input and processing
— Currently the “input facts” for FEP are restricted to OCR data
— In the future we will be able to work with all kinds of data connected with
text

» |mage data, e.g. for better segmentation
= Preservation data, e.g. for providing rule based archiving
= Morphological data, e.g. part of speech, or syntax trees
= Semantic data, e.g. named entities such as geographical names

— Also storage of the different data types shall become flexibel
= E.g. simple files or Lucene index
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Thank you for your attention!
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