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KNOWLEDGE ACQUISITION PROCESS FROM THE WEB  [] Table extraction

Seed Data Data Information Knowledge

Information Information Information
Retrieval Extraction Integration
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h — Vienna is the capital of Austria.
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World Wide Web Web pages containing Extracted information Probabilistically inte-
~ relevant keywords grated knowledge base

Web table understanding

4 ]
Table Table Table inter-
location recognition pretation
Web page Located table Segmented logical Table reading order
table model (table information)

Source: Team VENTred 2
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EXAMPLE WEB INFORMATION IN TABLES

Government
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Top of Page
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Details

F__® ] |
Administy) """
Product Type
Width
]]-SE EEEE Cepth
Height
Eva Ned Weight

EBody Materisl

Miscellaneous

Thereze |
— 1 |cables Incuded

Pl‘ﬂfessﬂl‘l Included Accesseries
Min Operating Temperaty|
Max Operating Temperat
Georg 5
Pover
|?'c'.'-Er Davice
Software
Iﬁrgen | [goftvare
Eembhard| 5o
‘pe
Faﬂ]lh' play Form Factor
* Display Format
Eobert B 8stten
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Oliver Fr] po=s

Max Recharge Cycles

Thomas ]
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Lens System

Type
Focal Length
Focal Length Equivalent tdg

Camers
N! sret I"" Focus Adjustment

Autc Focus
Katﬁn SE .'l,lfltc Focus Points (Zones
= Min Focus Range

Macro Focus Range
Fagg WE Lens Aperture

Optical Zoom

T3 . s Zoom Adjustment

Lens Construction
Features

Viewfinder

WViewfinder Type
Viewfinder Frames

LED Information

Main Features

[Resclution

Source: Team

VENTred
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dpreview.com

Try it risk free for 30 days

News
Reviews
Cameras

Canon PowerShot SD110 digital camera specifications

Timeline
Buying Guide
Galleries
Forums
Search
Learn
Glossary
Feedback
Newsletter
Links
Support Us
About

Canon PowerShot SD110

e & Announced 09-Feb-04
& All Canon products
& Canon Talk Forum

FEEEEE = Find related discussion

Owners opinions Read owners opinions (5)
Post / Edit your opinion
Support this site by Click here to chedk price [ order
purchasing from our
affiiate merchants
Format

Price (street)

Also known as
Camera body

Ultra Compact
US&300
Canon Digital IXUS IIs

Max resolution 2048 x 1536
1600 x 1200, 1024 x 768, 640 x 480

4:3

3.2 million

Low resclution

Image ratio w:h
Effective pixels

Sensor photo detectors 3.3 mill
y2.7"
CCoD

GEB

Sensor size

sensor type

Colour filter array
Sensor manufacturer
IS0 rating Auto, 50, 100, 200, 400

35 mm

-~ -~ R~~~ -~ -~ -~

Zoom wide (W)


http://education.dbai.tuwien.ac.at/ventrec/

PROBLEM OF CODE-BASED TABLE RECOGNITION

Web page with interesting tabular information Table in the DOM tree

|» |

. WACOM nodeMName
g . . = #document
e Try it risk free for 30 days INtUOS:
News
Reviews Canon PowerShot SD110 digital camera specifications
Cameras
Timeline
Buying Guide Canon PowerShot SD110
Galleries
Forums
Search
Learn
Glossary
Feedback et
Newsletter S & Announced 09-Feb-04 . IMG
Support Us o Etent
About Discussi B Canon Talk Forum -__D;Tx
4 EXLERN B Find related discussion i tl :
- Stex
Owners opinions Read owners opinions (5) :---:text

Post / Edit your opinion
Support this site by Click here to chedk price [ order
purchasing from our
affiliate merchants
Format Ultra Compact
Price (street) US£300
Also known as Canon Digital IXUS IIs

Table of
interest

fl 2048 x 1536
Low resolution f 1600 x 1200, 1024 x 768, 640 x 480

Image ratio w:h i 43
Effective pixels B 3.2 milion
sensor photo detectors f] 3.3 mill
ensor size i
Sensor type B cco
Colour filter array f RGE

Sensor manufacturer [

150 rating [l Auto, 50, 100, 200, 400

Zoom wide (W) H 35mm

T
o

Source: Team MENTred
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PROBLEM OF CODE-BASED TABLE RECOGNITION

Nested non-leaf <TABLE> tables

-'"-'J Digital
‘l) Photagraphy
R w

dpreview.com

News

Reviews Canon PowerShot SD110 digital camera specifications

Cameras
Timeline
Buying Guide
Galleries
Forums
Search
Learn
Glossary
Feedback
Newsletter
Links
Support Us

Try it risk free for 30 days

More information

About J Discussion

Owners opinions

Support this site by
purchasing from our
affiliate merchants
Format

Price (street)

Also known as
Camera body
Release Status

Max resolution

Low resolution

Image ratio w:h

Effective pixels

sensor photo detector:

sensor type

Colour filter array

Sensor manufacturer

150 rating

?)
)
)
)

s B
ensor size 7]
)
)
)
)
)

Zoom wide (W)

Canon PowerShot SD110

& Announced 09-Feb-04
& All Canon products

E* Canon Talk Forum
B Find related discussion

Read owners opinions ()
Post / Edit your opinion
Click here to chedk price [ order

Ultra Compact
US$300
Canon Digital IXUS IIs

2048 x 1536
1600 x 1200, 1024 x 768, 640 x 480
L=
3.2 million
2.7
cCh
L]

Auto, 50, 100, 200, 400

35 mm

INTUOS-

Source: Team

VENTred

Sequentially aligned <TABLE> tables

Details

General

Product Type

Digital camera

Width 8.3 cm
Cepth 2.4 cm
Height 5.6 cm
\Weight 165 g
Body Material Stainless steel

Mizscellaneous

Cables Included

Included Accessaries

Min Qperating Temperature

Max Operating Temperature
Power

|[Fover Device

Software

Software

|Battery charger - external

Crivers & Utilities, Canon PhetoStitch, Canon ZoomBrowser EX
ArcSoft Photolmpression, ArcSoft VideoIlmpression, Canon
ImageBrovwser

LCD display - TFT active matrix - 1.53" - colour
play Form Factor Euilt-in
y Format 118,000 pixels
Battery
vpe 1 x camera battery - rechargeable - Lithium Ion
Included Gty i
Capacity

Max Recharge Cycles

Lens System

ype Zoom lens
Focal Length 5.4 mm - 10.8 mm
Focal Length Equivalent to 353mm =35 - 70mm

Focus Adjustment

Automatic

[[TL contrast detection

Motorised drive

Lens Construction

6 group(s) / 6 elementi(s])

Features

finder

wfinder Type

Built-in lens shield, aspherical lens

Cptical - real-image zoom

nder Frames

sutofocus frame

LED Information

Flazh ready, autofocus ready

Main Featuraes

|F.esclution

|2.2 Megapixel
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VENTrec: Visualized Element Nodes Table RECognition

‘fD E::m:; = T pn I pF F Digital cameras
Review vnu '
dpreview.com @ Shopper.com

Track daily price decreases on your  favorite digital cameras’

MNews

Reviews Canon PowerShot SD110 digital camera specifications
Camerns

e Canon PowerShot SD110
Buy ing Gulde

Cialleries

Farmms

[— Image

Learn

Gilosary

Feedback

B Announced 09-Feb-04

Newsletier More information
i & All Canon products

Links

Support L's
B Canon Talk Forum

b y NSCUSS
tdine. ENScusson B Find related discussion

Owners opinions Read owners opinions (5)
Post | Edit your opinion

Support this site by Chck here to check price | order
purchasing from our
affiliate merchants

Format Litra Compact

Price (sireet) LIS%300

Also known as Canon Digital [XUS ks
Camera body

Release Status

Max resolution [ 2048 x 1536

Low resolution Fi 1600 x 1200, 1024 x 768, 640 x 480
Image ratio w:h F 43

Effective picels B 3.2 million

Sensor photo detectors f] 3.3 million

Sensor size B ariiss

Sensor type il CCD

Colour filter array F RGH

Sensor manufacturer | r n

IS0 rating fl ‘Auto, 50,100, 200, 400

Source: Team MENTred
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VENTrec: Visualized Element Nodes Table RECognition
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team MENTred
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team
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SUPERIMPOSED MINIMAL DOUBLE TOPOGRAPHICAL GRID (DTG)

right
1 |
0 1 2
1 0o
1
41
down
2 42 43
3 rry) 75

A
X
N

left

Source: Team MENTred

o =

< —

up

Visualized Element Nodes
VEN|X; Y1 X, Y,

#0
#1
#2
#3
#4
#5
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Grid structure

X;|coord. X,|coord.
0 20 0 | 860
1 | 100 1 (780
2 | 540 2 | 500
Y,|coord. Y;|coord.
0 20 0 | 660
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ADJACENCY & ALIGNMENT

For each of the 4 dimensions,
adjacent boxes are categorized according
to 5 alignment relationships

A X

Source: Team MENTred

X-neighbor Allen’s intervall relations
relationship of B(A) (Allen 1983; Aiello 2002)
13 A before B
_ : 12 B before A
B, = no neighbor (A) 11 Ameets B
10 B meets A
_ , 9 A overlaps B
B, = step neighbor (A) 3 B overlaps A
7 A during B
B, = bigger neighbor (A) 6  Astarts B
5 A finishes B
B, = twin neighbor (A) 4  Bequal A
3 B finishes A
B, = smaller neighbor (A) 2  Bstarts A
1 B during A

2 neighbor relation-
ships are of relevance for the
expansion algorithm

11
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WORKING OF THE EXPANSION ALGORITHM

Source: Team

keyword

VENTred

Keyword projected into
Element Nodes

12
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WORKING OF THE EXPANSION ALGORITHM

Keyword projected into
Element Nodes

Circulating HyperBox
Expansion Algorithm

3 #

1 ]

-

Source: Team VENTred 13
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WORKING OF THE EXPANSION ALGORITHM

Keyword projected into
Element Nodes

Circulating HyperBox
Expansion Algorithm

3 #

1 I

h

Source: Team VENTrec 14
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WORKING OF THE EXPANSION ALGORITHM

Keyword projected into
Element Nodes

Circulating HyperBox
Expansion Algorithm

—»

1 .

-

Source: Team VENTred 15
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WORKING OF THE EXPANSION ALGORITHM

Keyword projected into
Element Nodes

Circulating HyperBox
Expansion Algorithm

#

1 I

h

STOP

Source: Team VENTred 16
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TIME COMPLEXITY

Positional data gathering

Circulating Expansion
Algorithm

n ... # of element nodes
k... # of keyword appearances

System

Source: Team MENTred
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PERFORMANCE COMPARISON

In Percent of Web tables

Source: Team

VENTred

Non <TABLE> tables

Non-leaf <TABLE> tables

Leaf <TABLE> tables

fThis work: \

* ~ 90% F-measure

* in table extraction

* based on all Web tables

* no ML

* using spatial reasoning on

KVisuaIized Element Node3/

/VVanq, Hu (2002): \

* ~ 96% F-measure

* in table location

* focuing on leaf <TABLE>
tables

* using ML

* based on 16 features

\derived from HTML code/

18
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DOMINANT REASONS FOR WRONG RESULTS

Total = 15
~10% of quantitative test set

Genuine, but not table of interest

_ - Semi-alignment
Expansion Determinism

Preformatted tables
(ASCII tables)

Adjaceny Distance

False Positives

Source: Team MENTred
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ONLINE VENTrec

Test it; http://education.dbal.tuwien.ac.at/ventrec/

Introduction
Fublication
Evaluation
Testit!
About us
Contact

2006
Team VENTrec

Online VENTrec

Robust Table Extraction from Arbitrary Web pages IVQ G

Test it !

Cnline WYENTrec

Here you can te
whether the key
logical table mo
URL:

Keyword:

Source: Team

DBAI

Introduction
Fublication
Evaluation
Testit |
About us
Contact

2006
Team YENTrec

Online VENTrec DBA/J

Robust Table Extraction from Arbitrary Web pages IVQ G

Contact Team YENTrec
Your email address;

Your message:

send message

VENTred
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SUMMARY

Web table understanding
* As one approach for automated knowledge acquisition from the Web
* Table extraction from HTML code, however, is difficult

* Alternative: extracting tables from rendered Web pages

Our approach

* Reasons on spatial relationships

* Between Visualized Element Nodes

* Working upon a Double Topographical Grid Struture

Experiments
* ~90% F-measure yet without any form of learning

* Includes ~20% of Web tables missed by previous approaches

Source: Team MENTred
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NEXT STEPS

VENTrec Il
— Objectivation of table model _ -
o _ Theoretical foundations
— Ambiguity resolution
— Heuristics for non-alignment
— ML-improved version

— Methodology for web table ground truthing

Table interpretation

— Agent-based bottom-up learning of reading
order = extraction of contained information

Visit us on the Web: http://education.dbai.tuwien.ac.at/ventrec/

Source: Team MENTred
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Backup
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HTML RENDERING AS NON-INJECTIVE MAPPING

<DIV> tablg

= #document
=-HTML
+ HEAD
= -BODY

nodeMame | =
F Y

-=hewt
+- DIV
-stent
- DIV
-=teat
+-DIY
--Fiext
- DIV
~=teat
+- DIy
-=tent
+- DIy
~zhent
- DIV
-=tent
+- DIy
~zhent

=0Ty LI

Source: Team MENTred

Visual rendering

<TABLE> table

noderams

Athlete Country

AAMODT Ejetil Andre MNOR

ABRAMASHVILI Iason GEO

ACTON Erigitte CAN
AGUIRRE Facundo ARG
AHUTA Neha IND
ALBRECHT Daniel SUI
ALCOTT Chemmy GER
ALIEVA Olesja RUS
ANGUITA Daniela CHI
ANTOR Alex AND
ARNHOLD Mirella ERA

AUFDENBLATTEN Fraenzi |SUI

=] #document
=-HTML
+HEAD

| v |3

|BABUSIAK Jaroslav SVE
BANK Ondrej CIE
IBARAHO_\'A Noelle CHI
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KNOWLEDGE ACQUISITION PROCESS

Source:

Data

Knowledge

Retrleval

Information
Extraction

> Integratlon
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