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The Framework

R& D Collaboration
» IMAG + INRIA + RXRC (Xerox)

» First collaboration success :
> 3000 thesis & technical reports : 1950 - 1993
> RXRC : multilingual interrogation for anglophone readers

> IMAG : 320 journals, annual budget 150 000 $

The problem
» INRIA Displacement, deprived researchers of doc access

The Solution

> Not duplicate the center

> Automatic system : access to IMAG document center
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Constraints

frastructure :

| nvestment : to minimize the cost in material
> Use: Net infrastructure (connection flow 128 K bits/s)
> Permit : heterogeneous client station (Macintosh, PC, Unix)

Quality : to deliver articles with a quality similar to the photocop
> Postscript level 2

esearch : to take advantage of this opportunity
To go beyond the paper model

> To better apprehend the mass of scientific information

> To integrate sources of heterogeneous documents

> To open the research on data indexing, data mining, ...
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The Calliope service

The solution
» To develop the concept of telephotocopy

Functionality
» Access to table of contents server
» Asking of telephotocopy by :

> Simple click on the article
> Textual Retrieval on paper titles, authors, journal title

> Services
> Avallability signaled by email
> Get the paper in an image format
> Printing at the request of part or total paper

> Electronic subscription
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Architecture

ToC Central

Secured Access DI Server

Consultation

Document Servers
ocument providers)

4
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Ihternet
HTTP

LPD /LPR ' Workstation

Secured Access




Recognition

OCR XmIToC Calliope
Combination Correction__
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Reference Structure
Top down approach

Does Machine Learning Really

In this article, tased on the .:mthmr’s keynote talk ar AAAL-G3, Mnf:hell samples a

p
number of recent accomplishmients in machine leaming and wkaﬁ a look at where
the field might be hieaded. g

Tom M. Mitchell
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nrk Tec
M .y 511&5 o1




dea : Bottom-Up Approac

Reference
A

Author

N

—

[ I I

A new tagging approach A. Belaid
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Linguistic Help

Reference
/\

AN

Verbal Syntagm
N

4 N
Prep Syntagm Sep author
—N — —N
Wi Prep w, prepy Wy W

[ N N I O

Travelling by train by | Y. Toussant
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orpho-syntactical Labeling

Role:
» Annotate text to mark important elements of.a corpu
> Associate these elements in more complex structures
(terms) by syntactical agglutination
Initial application domain : terminology

» Search for terms in a document (comp of several
words)

devel opnent of
We can have :
term::= CN of/Prep P

©A. Belaid IWTDIL-2001, Calcutta March, 30




Advantages

aining :
» Most of the systems work with a usable learning

» It is possible to enrich the system and to adapt it
for its own use by doing an adequate learning
ediction :
» To have a system able to predict alabel for an unknown term
» Example : Brill rulefor French: r adi cal +i on p CN

pcation Principle : labeling error correction by local rul
»begi nning of a sentence + capital P CN,
»capital in the mddle of a sentence b PN
»JJ of /Prep CN b JJ
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Application

|l Representation for J. Prescon
ation in Animats

oring Strategies for S. Ackinand R. Cohen

dded Agents:. Experiments
nalysis

Prep UN . UN CC UN. PN
. PCN
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Remarks

Linguistic defects in lab. comefrom particulariti
» Terms of the structure ; not conform to text notion

» Word structure : not conform to the morphology of t
current language

) : Ackil n

Solutions::
» Retrain the system: costly and not adapted

» Choose a less fine grain for labeling and a set of
adapted |abels to the application
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Adapted Labels

Blank Line BL Beginning Lin
Long Space EL Ending Line
Current Line NL Next Line
Numerical Line PL Previous Line
Dotted Line PT Punctuation
Tabulation PU ltem
Morphological Labels
Common Noun AR Article
Proper Noun FN First name
Initial CC Connector
Preposition UN Unknown



Reference Location

Typographical aspect combination

ge number detection

Requl arity
> Location : position, before/after TB/SL
> Alignment
> Continuity

ference beginning/ending determination
CL=BL: NS&( PL=SL | PL"' EL )
CL =EL: NS&( NL=SL | NL ' BL)
lumn identification

COL = {CL : @lignment, ©osition, >TB, <TB}
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Juby 1992 « Vol

Guest Editors” Introduction:

Document Image Analysis Systems
Letvergnee O Drmn dnd’ Rikngoe e Kekhaur!

A Prototype Document Image Analysis Syste

Technical Journals

Feorpe Moy, Shovad Sath, andg hdohesh Vswanothon
Intellizerxt domurvent segmmert aticer card bring elechomic brosarsing withm the reach o
users. The athors shooar hower this 15 acheved tlvough doomnert processme, anabesi:
parsmg the mraphie sertence.

An Interpretation Systemn for Land Register Maps

fuca FBoadto, Vincewse Consort, Adodica Dl Buone, Sivens I8 Zense., Vincasso Bramo,
Alessandva Fmosto, Francesco M mue, hdoreo Mdencd, Andren Miral: Moreo hdrsciats,
and Mg Tos

The sernartics of land rezister maps drive this doomnert conversion systerm. Honarer
its methods of nnage represertation, wectonizatos, and symbol recognitonm cari be 2
cotherclasses of line drawnnss.

Postal Addres=s Elock Location in Iteal Time

Foul . Poluwho, Sorpur 07 Sribor, Jupp Sok, Bonalipemen Sridhoy, and Vicke Depy,
& postal amatoemation system locates destmation address blocks on letter mail pileces-
Aecess rate. Pipelming and nmbpocessor techiiques achieve real-tine processing

Celesstin: CAD Conversion of Mechanical D rawi
Frergd Ko ded e dnd' Ko! Fomdee

& prototrpe CAD corprersion system extracts hisher kwel struchawes for loonarledze
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Primary Labeling

CN

SL

SL

CN

SL
pbresentation for Tony J. Prescon AJCN PR TB
in Animats CN PR UN
SL

Strategies for Marc S. Ackin and |’aul R. Cohen CNCNPR TB UN CC UN
Agents: Experiments CN CN PT CN

is CCCN

SL

the competitors Luc Steels CNARCNTB

SL

UN

SL

Adaptations and James H. Fetzer CNCNCCTB UN TB NS
[ CN CN
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Combination of linguistic
aspects

brming rules :

» Aut hor (Aut): {IT:; FN; PN

>»Title(Tit): {CW-{negative cuttings}
egrouping rules :

» Aut hor : {Aut; CC: BY :; PT}

»Title : {Tit ; CC; PT}

ontinuity rules:

»Author : {IT: FN} + EL + PN b Aut + EL + A

ative Method for Improved Protein Structural Motif Recognition.
M. SINGE

cal Adaptations Lee K. Wang James H.
onary Epistemology Fetzer




Author Correction:
Re- est abl 1 shnent-_of the synt ax

jlutination rules:
ut + + Aut P Aut

onsion rules:
ut + + {PN} + DL|EL b Aut + DL|EL

Icipation rules:
It + EL + TB + P Tit + EL + TB + AutP®
ut® + CC + FN|IT + P Aut

Bailey, | J. Hall, CBL in engineering: students' us
5. Reed C. J. Colbourn alearning resource on phase dig

ic Functions for On-Cli Vision
and T.M.
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Title Correction:
e- est abl i shnent-_of the syntag

jlutination rules:

t o+ + Tit* b Titt
 TitP + Prep + + Tit* b Tit*
P+ Prep + Tit*b Tit*

ension rules + anticipation :
+ Prep| Det + b Tithk
+ Prep|Det + Tit b YTit
+ EL + TB + P Aut + EL + TB + TitP

ing and In networks
ns extracted from the article of /IN « What | want »

I /NN error /NN measure /NN approach /NN to /TO train /VB

/INNP /INNP for /IN classification /NN problems /NNS
/INNP of /IN statis




Model Generation

0 Tit PP

RGER Aut
5 d'interaction une approche modulaire ' TB Tit
LLIETTAZ Aut
uX actionnels dans les interactions verbales TB Tit
ition de la dimension référentielle du discours A7 TB Stit PP

Aut
—» TBTit
83 TB Stit PP

Aut
TB Tit
TB Stit PP

Aut
ion polyphonique et I'organisation inférentielle —» TBTit

ogue romanesgue 149 1B it PP
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ReS u ItS (one OCR)

Author Identified Article ldentifi
Field Authors Number Articley
Number
Journal 1037 857 1256 1233
Journal 302 290 326 326
204 152 207 194
ceedings
305 227 317 286
ceedings
Magazine 159 151 168 159
Al 2020 1677 2277 2198
83% 96.5%
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ion DS: Parallel Implementations
nces In Massively Parallel Computing :

@ Page altered

B Page bad or not recognized

O Separator absent or altered

0O Non respect of the reference struct
B Error on the last reference

O Section name disturbing




Segmentation

3C Journal —— 2C Journal X 2C Conference
1C Conference Magazine

100%

‘*_

X

80%
70%
60%
50%

40% I I I I
OCR1 OCR2 OCRS3 OCR4  Correction
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Structure

2C Journal - 3C Journal X 2C Conferenc
1C Conference Magazine

100%
90%
80%
70%
60%
50%
40%

Q
OO




onclusion and perspectivi
Prototypes:

» INRIA Unit Library connection

» Tunisian University Library connection

Resear ch : Problem Serialization

» Content :
> OCR Result Improvement
» Linguistics
> Revise the tag names, more fine

> Study of other linguistic extension rules
©A. Belaid IWTDIL-2001, Calcutta March, 30




Scientometrics

Bibliometrics |nfometrics

Surface Info : Info on the content :
distributions, frequencies per to highlight
date, journal, author, domain themes, co-citations

Lab Production, Relational Indicators
Country between themes and authors
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Bibliometrics

HORD
PAS-DE-CALAIS

HALITE

b of thesis/ population e
redominance of the lle -

 PASOELALORE

ffects on the neighbor
egions

POITOW CHARENTES

B - O5pour 1525 powr [T 10415 pour
100 000 100 000 100000
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Bibliometrics for article
referencing

pact Index of the scientific
blications in the E.U.

pact = average nb of references
er article

)ne remarks a continuous
ecreasing in France, i.e. french
ticlesareless and less read and
rferenced

everal possible causes...
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04-207.

Authorrs (4) : Cote M., Lecolinet E., Cheriet M., SuenC. Y.

Title: Automatic reading of cursive scripts using a readiny
mode!l and perceptuel concepts

Editor :

Month : Yesr : 1996— | Historical

Volume: 1

Number: 1

Publisher Occurrence +

Address : Co-occurrence

Pages : 3-17

Organization :
Booktitle: 1JDAR
Series:

Note:

e
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The EU Libraries Program

Telematics program :.1990-1994

m Availability & accessibility of modern librar
Services

m More rapid penetration of 1&CT In a cost-
effective way

m Standardization required for resource sharing

m Har monization and convergence of national
policies
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28 projects : 28 MECU

4 Action Lines

To create, enhance and harmonize machine-readable
bibliographies and union catalogues, tools for
retrospective conversion of catalogues of important

collections

To impel the international library networking, providi
access to source data

Innovative services for libraries, using new technology
Development and production of commercially viable
product, services and tools specially designed for libre
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Three Projects: OCR/ICR

m BIBLIOTHECA: Spain + Italy + France

» Study of a pivot format (XML) for the representation of diffe
records

» Study of a system for indexing and classifying different
documents

m FACIT: Denmark+Greecetltaly

» Search for adapted OCR packages for retroconversion with 12
set of characters, and tools for fast and cheap mass conversio
catalogues

m MORE: Belgium+France

» Study of therole & use of dictionaries in the structure modeli
and Recognition of catalogues by OCR technigques
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2 connesws. 2LKI- Sqatistigu, Zidn, TH1.
Mo d Teaknlqus, 20|, 63,
“Urenapeos, 2216-
MAScrElE AL SCHLGET  RENNEN, Tratwil &g arwwaillanre, 2035-2163,
.t g 241, ﬂ{:rramﬁc .20
sihe ek Liairs, LKL e
I, 2154, 217531 7R ﬂmh;m. 22Kl & ‘f""?*ﬁth W”"-‘ﬁ 243542
solaize, IR0, MidnruloEe, 24
noaval. KMohnele, JIGE. E ?.A:ll:llr'slt H!B
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Record structures

- Main area: Title and statement of
Authorship - Edition - Imprint - Collation

- Supplementary area: series- Notes- |SBN
Binding - Price - Number of copies

DY

Ithor / Title
ddress (location, publisher, year)

dllation(M aterial description of the work)
Jllection(series, volume,. . 3 | VEDETTE
( ﬂO“a

)TE (about thetitle) BODY
:FERENCE

Belgian Library
State of the collection

French Library
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pplication on Belgian record

ubC
Heading

<675 |=bb <%a 159.962</$a></675>
<200 1=0b <%f Gérard Liger-Belair</
<$a Je suisfakir </$a></2(
<700 1=b0 <$a Liger-Beair</$a>
<$b Gérard <$b></700>
<210 1=bb <$a Verviers</$a>
<$c Editions Gérard & C¢
<$d [1973]</$d></210>
<215 |=bb <%$d 320 carré</$d>
<$c couv., ill.</$c>
<$a 158 p.</$a></215>
<010 I=bb <$d 30 BEF</$d></010>
<225 1=2b <%$a M arabout-flash</a>
<$v 352</$v></225>
<517 1=0i1 <$a Souvenirs, révélations
conseils</$a></517>
<900 I=bb <%$aB.D. 14.814352</$a>
<$b 73-2108</$b></900>

Author

ir (Gerard). Je swis fakir. {[Par] (ié- B Publisher
“Belair). ( . _

) { 2
Collation

).

4
wductil - Souvenirs, révélalions. cone

Price
Collection

Pre-lSBD Note
~1973

Ref.
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Extension to bibliographic
references

| J. Juan, Y. Y. Tang, and C. Y. Suen. Four Directional Adjacency Graphs (fdag)
ition in Locating Fieldsin Forms. In Third International Confer ence on Document
ognition (ICDAR’95), pages 752-755. | EEE Computer Society Press, Aug. 1995.

:J.Juan,Y.Y.Tang,and C. Y. Suen
. Four Directional Adjacency Graphs (fdag) and their Application i Locating fis

- Aug
: 1995

. IEEE Computer Society Press

: 152-755

: Third International Conference on Document Analysis and Recognition (ICDA
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