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Knowledge Tracking : Different Tracking Paths (Same Documents)

’ Bomputer ‘
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Another Knowledge Gain :

-Author B is a new researcher.

-Author C publishes papers continuously
-Author A do not publish in year 2001
-And more...

2001 ]
e
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-Author C is only one who published in year 2001
-Author A and B are pioneer researchers in domain.
-And more ...
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Today’s Outline

Jdintroduction
JProblems
JArchitecture
JCurrent Status
JConclusion
dOngoing Projects
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Introduction

J What is metadata?
o Data about data
O Ex:

dADbout document: Traditional library card catalogue,

dAbout content: purpose, problem spaces,
methodologies, and results.

d Why is it important?
A Help people distinguish relevant from non-relevant
documents,

 Multi-view point of Knowledge Tracking
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Introduction (2)

o Where does it come from?

d By Human

JAnnotating the document manually
ad By Computer

dMetadata Harvesting

dMetadata Extraction
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Introduction (3)

Metadata Harvesting

Collect metadata from previously defined
metadata

dUsually performed by creating a parser to analyze
source metadata and transform parsing results into
an appropriated format

dApplication includes interoperability between
metadata of different systems and platforms
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Introduction (4)

Metadata Extraction

JExtract metadata from document content

dUsually performed by machine learning, rule-
based parser and Regular Expression

dMachine learning approaches are robust and
adaptable, but require a large training example

JRule-based parsers and Regular Expression are
dependent on an application domain, and no
training example Is required
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Introduction (5)

dODbjective

1Create a framework for automatic metadata
extraction from technical and thesis
documents which have fixed format.

JSolution

dUse rule-based parser due to simplicity and
cost
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Problems

dVariety of electronic document formats

E-Document can be stored in a variety of formats
Ue.g. Microsoft Word, Adobe Acrobat, Image of document, etc.

1t Is necessary to convert such document into text file in
order to access document content

dQuality of extracted metadata

L Extracted metadata may contain errors both from original
documents and text conversion process,

(dSome mechanisms are required to produce high-quality
metadata
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Architecture

Tanyaratana Dumkuia 2000 : Differential Expression of 1~
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Field Genetic Engineering, Interdisciplinary Graduate Program.
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Text Conversion Module (1)

JAFPL Ghostscript (for PS & PDF)
JCATDOC (for Microsoft Word & Excel)
JOCR (for Image Document)

dDocument Skew Correction
dMarginal Noise Removal
dSalt-and-Pepper Noise Removal
Broken Character Management
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Text Conversion Module (2)

a t Eowt W a4
WL LN R WIRne

Broken Character

V Skew

v G i T i)
sy nands o,

L - o
FOE AN LERL LU (]

o d
8., fU., W, (STlszendundans) P

« - - - - ‘
BIRTIEARSATE WRART  VETIMeaswhsd ey

Marginal Noise

Salt-and-Pepper Noise

Natural Language Processing and Intelligent Information System Technology Research Laboratory



Optical Character Recognition

d Conversion from Image to Text

Optical Character

Recognition
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Optical Character Recognition
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Optical Character Recognition
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Character Segmentation

Character Recognition
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Optical Character Recognition

Line Segmentation
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Optical Character Recognition

Line Segmentation

Character Segmentation

Character Recognition

Text Generation
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Optical Character Recognition
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Automatic Metadata Extraction
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Extraction Meta Data for e-thesis
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Automatic Metadata Extraction

Tanyaratana Dumkua 2000 > aSk-o rlente - >
<sentence>

<name>

- <firstname> <lastname> <year>

Regular Expressions f |
<sentence> :- <name> <year> | | |
<name> .- <firsthame> <lastname> tanyaratana Dumkua 2000
<firsthame> :- [A-Z][a-z]+ ;

_ Firsthame: Tanyaratana
<lastname> :- [A-Z][a-z]+
<year> - [0-9]+ Lastname: Dumkua

Year: 2000
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Extraction Result for e-thesis
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Data Verification Module (1)

JError from Task-Oriented Parser Module
] Controlled VVocabularies
] General VVocabularies

dError in Existing Metadata Repository
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Data Verification Module (2)

Error from Task-Oriented Parser Module

The parser might not be able to parse some
documents due to incomplete grammar,
error from text conversion, or defect in the
document itself

To solve the problem, either creating new
rules or fixing the defect Is required
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Data Verification Module (3)

AError in Controlled VVocabularies

dSome metadata fields’ value can be only a word(s) In
controlled vocabularies

JError identification can be achieved by comparing
extracted data with a dictionary

dWhen error occurs, the correction process simply
replace the error word with its closest word in the
dictionary by means of Edit Distance
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Data Verification Module (4)

JdError In General Vocaburaries

dUse spelling correction technique to
detect and correct the errors
0 OCR Error Correction
 Typing Error Correction

dThis module Is under development
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Data Verification Module (5)

JError in Existing Metadata Repository

JHand-made metadata usually contained
many errors

dInstead of manually correcting the error, we
can use automatic metadata extraction and
alignment tool to ease data correction
process
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Current Status

Natural Language Processing and Intelligent Information System Technology Research Laboratory



Extracting metadata from students’ thesis abstract (1)
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Chongrak Wachrinrat 2000 Community Dynamics of Building Phase in
Fire and Non-Fire Protected Secondary Dry Dipterocarp Forest, Nakhon
Ratchasima. Doctor of Philosophy (Forestry), Major Field Forestry,
Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor
Pricha Dhanmanonda, D). Agr. 206 pages.
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Extracting metadata from students’ thesis abstract (2)

The preliminary results with 3,712 thesis
show that using this system greatly
reduce the Ilabor work of metadata
creation process by correctly extracting
metadata 91.41% of the documents.
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Extracting plant information from image of Thai

plant name dictionary(1)

Genus
name

Specific
epithet

Plant habits

Province

A - :

- " Epithet’'s

Aobarcma =~ Archigendi author name

Abelmoschus MALVACEAE

crinitus Wall. § n g&l @23) Kra chian lawa (Central). oj

esculentus (L. ﬂﬁzlﬂitl-tm Kra chiap, nﬁzuﬁwua@ Kra

MU Ma khuea thawai, 113!.'110‘.151113 Ma khuea mon

eaftfal); UZI¥ONUT Ma khuea phama, ‘Utl%ﬂﬁi‘u Ma Kiivea muen

U210z 13 Ma khue lawc (Northern); Lady’s {inger, Okra.

esauirolii (H.L¢v.y S.Y.Hu = A. moschatus Medik. subsp. tuberosus
(Span.) Borss.Waalk.

manihot Medik. var. pungens Hochr. ExH ﬂaur’h Po kaeo (Phrae,
Phetchabun); ﬂar’iw Po fai (Northern); Kenaf.

moschatus Medik. subsp. moschatus Exf YEUAAU Chamot ton
(Bangkok); ﬂwﬁ Fai phi, UYL UA Thian chamot (Central).

subsp. tuberosus (Span.) Borss.Waalk. H 418uAn Khao tom lek

(Nakhon Sawan); MW Ngao mahakan (Phetchabun); 0
Chi cho, UMINUAY Mahaka daeng (Northern); Jaxvu1 Som chaba

(Bangkok).

Family-
Subfamily
name

English
pronunciation

Thai name
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Extracting plant information from image of Thai
olant name dictionary (2)

Cu 3 NGRISDURO
rin E Vow Opton Hep

@ 0N 8% QH T,

Abelmoschus MALYACEAE

erinitus Wall § ﬂi:l.n';l.!t‘llﬂzj.;'l Kra chiap lawa (Central).

esculentus (L.) Moench Exd n*::l'ﬁ'ifuu Kra chiap, 111=|ﬁuumng Kra
chiap mon, YWBNZ 10 Ma khuea thawai, 121103189y Ma khuea mon
(Central); usIIeMUY Ma khuea phama, mﬁﬂﬁin Ma khuca muen,
uzivenz 13 Ma khue lawo (Northern); Lady's finger, Okra.

| BEEE] B

ity AL SACT AL
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Author: Y'all,
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EngPron: Kra chisp
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Conclusion

A Unified Framework for Automatic Metadata
Extraction from Electronic Document

 Consists of three main components
dtext conversion module
task-oriented parser module
data verification module

 The experimental result shown that using the
framework greatly reduce the labor work of
metadata creation process
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Ongoing Projects

JAgricutural Knowledge Portal
dOntology Maintenance
dinformation extraction
dKnowledge Mining

JOpen source Digital Library

d Knowledge collecting, sharing and
Accessing (DSpace)

dLibrary System Management (Koha)
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Real-World
Ontology

Unstructured,
Semi-structured,
Structured

Meta Data

Annotation tools

Diseases&
How to
protect?

How to
plant in
he winter?

Follow up
the price



Ontology Development for

Enhancing Service

Task Oriented ontology

concepts

I

disease control

specific relations
\ (e.g. Cause, hasSymptom)
-

Treatment cause ﬁ Plant Diseases =) symptom
_____ \: IS-A relation
cause from cause from =
pathogen environment

Blight s> Scorch

= -_———-
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Automatic Ontology Construction

Raw Text Example
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Corpus based
Ontology Construction

dProblems in this process:
dMany Candidate Terms

NP1. NP2..Q!UChaS|\|P,|\|P,--

ExEX MY aE0aa7e) RAYSPESAeTH SaRBRUgIeT them
are meswfaatingdo b dher el tnofevelicsueh esranriy, igéakgo
biloband green bean.

Candr@a@ FRTEMEEENRETDS el RWEE; (HidstrpP
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Ontological Term Selection

o Statistical Technique
— Mutual Information, the measure of word association

MI (wy, w,) = log, P(wy,wy)
P(w;) P(w,)

Where
w, Is a candidate term W, is a related term
P(w;) is probability of term w,
P(w;, w;) Is probability of co-occurrence of term w; and w,

— Example

Many herbs can be used as medicine and some of them are

manufactured in the industry level, such as garlic, ginkgo biloba
MI(herb, garlic) > MI(medicine, garlic), MI(industry, garlic)
Results : HYPO(garlic, herb)
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Dictionary based Ontology Construction

I result.txt - Notepad E@@
File Edit Formak Yiew Help

~ Structured Corpus
[ OCR 7~ = .

Family: GESNERIACEAE || System ! 8
Genus: Chirita —_— |

us: ¢ Dictionary i
Ephithet: fulva Printed .in Electronic Format

Author: Barnet | BRRREM N

Habits: {Hy pictionary Struttu re (—Ei

Analysis

| Specific epithe/ Author Name C?‘iCtiO{‘aD’t_
aracteristic
. Family/Subfamily
Genus Habit F -
/ / , Ie:

Chirita / / GESNERIACEAE )I ie d taSk

fulva Barndtt H MK O8 Dat hor (Nakhon S1 Thammarat). /7 Local Name

L involucrata Craib H ‘H'Iﬂ'u'l‘ﬂ Nam dap fai (Surat Thani}); UilaZ Malae arser to extraCt

(Pattani). Formal Name rms by
micromusa B.L. Burtt # f1#eNa Kham yat (Nakhon Ratchasima). . .
Chisocheton MELIACEAE h araCte r I Stl C
ceramicus (Mi1q.) ) CDC. T EJ‘Jﬂ‘Pliy' Yom yai (General). :)n Of terms

cumingianus (C DC.) Harms subsp. balansae (C.DC.) Mabb. 7 gyuznon
Y om makok (Chiang Mai).
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Dictionary based
Ontology Construction

 Alphabet Characteristic of Dictionary.

Feature

Database field

Example

All upper case

Family/Sub-Family

EUPHORBIACEAE

Start with upper case Genus Acalypha

All lower case Specific epithet brachystachya
Thai alphabet with bold | Formal Name ganaal Tuun
font

Thai alphabet Local Name LAeLndn

O Limitation:

O Dictionary has only plant names

Natural Language Processing and Intelligent Information System Technology Research Laboratory




AGROVOC Thesaurus
based Ontology Construction

1 Technique:
O Convert BT/NT to IS-A Relation

Cereals BT Plant Product _Plant ngduct]
NT - Oats j> [ Cereals |
Rice IS-A AT ISA
Maize Qats | | Rice
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Experimental Results

Source Number of Number of Accuracy
Terms Relations
Raw Text (150 doc.) 3,720 3,312 73 %.
Dictionary 37,110 21,620 100%.
Thesaurus 27,540 15,628 91%.
3 Sources 43,073 31,387 87 %.

U By random checking with 1,000 united terms, the accuracy of the system is
87 %.
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Deployment

Better living condition of
Agriculture
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Finally,

d We have just initiated an open source Digital
Library since it will be the back bone of e-
learning for both formal and informal education.

SO On.
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