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Web Information Extraction (WeblE)

...extracting structured data from Web pages
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eManufacturing, supply-chain-management




[Appelt et al., 1999]
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Overall Architecture

Pre-Processing Information Extraction Post-Processing
— —> < > < >

/ Crawle \ 2 IE-Pipeline (GATE *) ) / Output \
N
-

-~ 7]
} 1 q) L 1 S
S ) S > 8
'c qc, — = % 9 =
@ 23 ® .2 o i
! = = c e N .l = c
- () Q= (1] c ©
8 - = = V) o = Annotated
\ Web sites / Web pages

XML /

- Knowledge Domain
* Base Ontology

.
.
---------------------------------------------------------------------

*
.

*) [Cunningham et al, 2006]

Japan-Austria Joint Workshop on “ICT”, Oct. 18-19, 2010 — Birgit Proll 7



Web Crawler

> THE HOTEL

-

K Collects relevant Web pages

Classifies Web pages

Home page, price pages, location pages, etc. s

Based on Support Vector Machine

Recognises language
Using meta-tags and an n-gram based algorithm 750 o eolpeede orore

Alpenrose Shclusive (arvices
Pure relaxation - our health and beauty facilities

Once again, when we say "all inclusive™, we really mean it!

w'e have lots to surprise our guests around our spacious 3,000
square metre estate: grottoes, alpine huts, pine-panelled cabins, as
well as scents, sounds, trick Fountains ...

Sauna-experience-pool area

1 sauna
b bath and 4& <C vapour room

ine sauna

h oasis of relaxation with water beds kept at
Bture and a magnificent view of the stunning
ma

Hochalm™ - the créme de la créme of quist rooms with romantic alcoves and cosy herb
eds

SEnSES

h with moated castle™, a 180 square metre adventure pool area with an indoor poal

b with quiet room in the '‘Residenz-Garten'
ith glorious sunbathing area covering 800 square metres

/
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Overall Architecture

Types of annotations
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Regular Expressions & Gazetteer Lookup

Telefon +43(017213/6365 Tel 0043/6432/34 75
Fax +43 (017213/6365-8 Fag; 9043@43.21*34 75 70
info@sternsteinhof.at e-mail: info(@alpina-hotel com

internet: www. alpina-hotel com

Rule: Phonel Gazetteer list ‘phone keywords’
( Phone

{Token.string=="+"} Telephone

{Token.kind==number} Tel.

({SpaceToken.kind==space})* Tel:

{Token.string=="("} Tel.:

{Token.kind==number} Telefon

{Token.string==")"}

(({SpaceToken.kind==space})*
{Token.kind==number})+
):phone
—>
:phone. MyPhone={}
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Ontology-Aware Entity Recognition (1/2)

Recreation

@ Swirnming Fool

Steam Bath
Bicycle Rental

8

@ Dry Heat Sauna
3
3

Indoor Swirnming Pool

Unser Hallenbad - klein aber fein - ist eine Oase des Friedens und der Ruhe.
Im 237 C warmen Granderwasser mit Gegenstriomanlage kdnnen Sie Thren Kreisl
und die Muskulatur starken.

rdfs:subClassOf

swimming pool

Schwimmbad

owl:Synonym \L

Hallenbad

rdfs:Label
-

-
rdfs:Label

lang=en

lang=de

¥italtempel - Sauna-experience-pool area

45 2 rock skeam sauna

MEW - 47 = steam bath and 45 #C wapour roorm

S0 = caldarium

a0 *C laconicumm

a0 *C Twrolean pine sauna

Whirl pools

Salk grotko set in Tyraolean rock,

"stille Alm", an oasis of relaxation with water beds kept at
optimum temperature and a magnificent view of the skunning
rmounktain panarans

Cur new “Stille Hochalm™ - the créme de la créme of quiet rooms with
and pine water beds

Labyrinth of the Senses

"“Spring garden with moated castle", a 130 square metre advenky
kermperature of 28 *C and an outdoor pool kemperature af 31 =C

Cosy block sauna with quiet room in the 'Residenz-Garken'

Swirnming pond wikth glorious sunbathing area covering 800 square mekr
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Ontology-Aware Entity Recognition (2/2)

rdfs:subClassOf

We offer a wonderful 2500m2 wellness area, lead by a trained wellness team
, New ' ol with sandy beach,
ol with a wonderful view of lake Caldaro, large ‘world, and our private
beach directly at lake Caldaro, full fill all wishes!

Type Gt Start| End | Id Ftatures
My Pool 14041408 19916 fattribd=natural, attribl= , attrib2=heated, attrib
Ay Poa | 1437|1446 1991 /| fattribll=open air, attiabl- }
pool My Poaol 3769|2773 19918|fawribd=indoor, awribl=?

hasAttibute
(ObjectProperty)

heated ) ) : e
RHS (|List attributes, JAnnotation facilities){

Rule: PoolsWithAttributes

(

create new FeatureMap features:;
for(Annotation attribute : attributes) {
add attribute to features:;

_ }
({PoolAttribute}) create new Annotation F{yPool,
+:attributes add features to MyPool}
({PoolFacility}):facilities return MyPool;
)
3t. 18-19, 2010 - Birgit Proll 19
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]
Your career. We talee it personally. :
For more than two decades, MATRIX Bezources has connected great people and achieved great solutions. Serving the IT markeiplace Warl I op part
aexclusively, MATRIM iz & premier IT staffing and solutions provider to the business community, sz well as the preferred partner for career na

asziztance by job sesking IT professionals,

job title
Senior Java Developer

in @ Hurmy? send us yo
and wee ll ind the tght jo

ST SR
@

IT skills + level
JAVA + perfect
MySQL + basic

operation area
Content part || Sw programming, testing

language skills
English fluently

contact

Application Requirements

Clignt will only conzider local candidates, Client requires Green Card or ULS. Citizenship for this position.

Pleaze Mote: Your resume will never be submitted to a client company without vour prior knowledge and consent &

[Debnath et al., 2005]
.. Bottom part | (chakrabarti et al., 2007]
powered by Typo3 Apply Now Email this sooTo 13

Contact Technical Support Copyright @ 2003-2008 MATRIN Resources, Inc

~ Back




Structure Analysis: Block ldentification

Senior JAVA Developer Job Nun Content part

ents
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Structure Analysis: Table Data Extraction in Marlies

machine type description to weight  toothing
{mm) module max. quality

toothing machines:
[E'fauter P 400  hobbing machinel’w - 400 B 8-9
Pfauter PS00  hobbing machine 30 - 900 10 8-9
Pfauter P 900  hobbing machine 30 - 900 10 8-9
Pfauter PE 1200 hobbing machine 30 - 1200 20 6-7
Pfauter P 1250 hobbing machine 50 - 1250 16 g8-9

Lorenz SN8  shaping machine 30 - 750 10 8-9

Result

Hobbing machine - Pfauter P 400

Diamater (min): 15 mm
Diameter (max): 400 mm

0 ... measure

[Yang et al., 2002]
[Gatterbauer et al., 2007]
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Structure Analysis: Table Data Extraction in TourlE

| JKU

Summaer 2009

 J
Prices par person, per night in the doubla rnuml
»>
including half-board - min. stay 3 nlgthsl
for 1 or 2 nights surcharge of Eure 3,50 per person per night
- < o
Room type 7.5, = 27.5. 27.6. - 6.9. 6.9. - 20.9.
: >
[GouBIe Toamwit TV,
TN partly with a 34,00 36,00 33,00
badcony
::“ . TV, bath »
uble room wath r th room
with shower/WC, hairdryer, 37,00 3,00 35,00
partly with a balcony
roam|with 1 >
e bed and 1 extra bed, 42,00 43,00 40,00
bath tube/WC, hairdryer, TV,
telephone, radio, CD, balcony \ >

Childrens reduction summer 20089 in the room of the parents:
0 - 2 years 100% .‘.

3 - 5 years 50%

B-12 years 30%

13-18 years 20%
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price domain
board

time period

roorm name + room type

price value without
currency

roorm name + room type

detailed description of
room and its amenities
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Evaluation: TourlE

Precision Recall Error rate
Name 0,6667 0,5833 0,4167
Address 0,7632 0,6170 10,3830
100 Pool facilities | 0,7500 0,4286 0,5714
gﬁ Aggregated 0,7333 0,5556 0,4444
0:?0
0,60 M TourlE
0,50 B Name
O Address
0,40 B Pool facili-
0,30 ties
0,20
0,10
0,00

F-Measure Errorrate
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Evaluation: JobOlize

1,0000
0,8000 - /N :j f
0,6000 -+ w
0,4000 -
0,2000
0,0000
c C=U U) c C=U 1) c C=U %)
2 38 2 8 82 8§ 8
AN I AL
o Wy L L
Operation IT-Skill Language —e— Context-driven Extraction
Area SKill —m— Non Context-driven Extraction
[ = Page segmentation & block identification considerably rises precision. }
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Evaluation: Marlies

4 ]
Marlies Ontology
Classes: 2313
Instances: 2661

\Assignments of object properties to instances: 42791 )

Preliminary results for recall: ..,

0,90

0,80

0,70
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Manual Correction via Rich Client GUI

“.3IT jobs and projects for freelancers and it experts - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chronil  Lesezeichen  Extras

HilFe

/< Reset gl Save Show existing Annotations Q{’io,ize

Y
‘ E#Send to Annotation Server ‘
: 1 J Annotation List
Active Color Element Hits Description a}
B v Attributes -~
v Titel 1 Titel des Jobangebots
v 1 Skill 11 Job-Anforderungen
v Language 1 Sprachanforderungen
=] v Structure
v [N Block 0 Semantic blocks Ml
: 2 J Annotation Details
Tag Attributes
Skill relevance->80 id->mysgl level-»30 rule->Skill.. «
Skill relevance-=80 id-=ora level->30 rule->SkiIIswi._|:|
Language id-=eng level->g rule->AdjLang -
Language
Language: |English { eng ) -
Level: German { ger )

Slovenian { slv )
French { fra )
English ( eng )

A
| 4 . Spanish ( spa )

Jobs

We are one of the largest Austrian software development companies.

|J|1nior Software Developer (mfl]|

[Main Responsibilities|

Design and development of new and modules and refactoring
of already existing modules. Creation and execution of cases including

defect tracking, furthermore ensurance of overall quality of the product.

[Requirements:

ASP D and
XML [8VG] and Jlavascript

Basic knowledge of DB systems M and [Oracle]
University degree in Computer science

Good spoken and written command of - Language

s use of cutting-edge technologies
s exiting and challenging environment
s attractive benefits

Send us vour CV if you want to be part of our team!

Contact Information:

E-mail: jobs/@ourcompany at
Address: Our Company, Company Str.100, 1000 Vienna, Austria

powered by Typo3
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Lessons Learned

= Today‘s Web pages do not adhere to standards or semantic Web proposals.

= Only a few RDF resouces available; proposed microformats rarely used
= Poor HTML, e.g, tables used for layout purposes
= Web 2.0 coded Web pages in progress; content-based image retrieval & OCR

= Development & maintenance of knowledge-based WebIE systems is expensive.

= Domain experts & knowledge engineers are needed.

= Rule-coding is tedious and errorprone.

= Evaluation of numerous methods & algorithms; multiplied due to multilnguality
= Manual evaluation is time consuming.

= WebIE performance considerably depends on quality of domain ontology.

= We have to observe (evolving) legal issues

= Robots exclusion standard, Sitemap etc.
= Further processing of extracted data
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Future Work: Ontosophia
Ontology-driven |E Supported by (Semi-) Automatic Corrective Feedback

0/\/7”05323%14

Documents Ontology Optimization

Ontology Learning, -Population, -Evaluation

Ontology-driven Information Extraction

omain-
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