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Wrapper Lixto Concept !

\

Example Visual Wrapper '
Manual Page(s) > Generator < &

A 4

Extraction
Program

h 4
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Wrapper Lixto Concept !

‘ XML
Similar Structured Extraction
Allto } Pages Module Result
—
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The Problem

What about (visual)
similar pages ?

Similar Structured Means similar structured
Pages with regards to HTML
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Multiple Wrappers ?

Needs multiple manual
wrapper definitions and
higher maintaining efforts
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Visual Approach ?

ry to use general visual
ules for reducing special
wrapper dependence
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What could be deduced ?

Newspaper 2

Semantic is present
even without knowing
the content

(1 .2 Normal Text| =

-
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Functional Semantics 3
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The Solution

The REDEVILA approach (1) Box Identification
RE cord (2 Segmentation
DE tection on the (3 Classification
Visual (4) Ordering

LAyer @ Hierarchy
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Box Identification @
X-Tagging

Without X-Tagging With X-Tagging
John i Johnlis| ohnis
running  \yrapping running running
errors
<html> <html>
<body> <body>
<b>John</b> is <b><x>John</x></b><x>1s<x>
running <x>text</x>
</body> </body>
</html> </html>
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VIPS Algorithm 4

Segmentation @

Basic Operations Invertion
( .. N[ ] N [ . )
Containing Crossing Covering
:_ ﬂ ~

d ~ - o A
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Segmentation

Segmentation Example °

‘jl'ith the popularity of three column layouts, this layout is bound to be useful to many. You may have]
Eeen this technigue used at dynamic ribbon device. In fact, this "flanking menus" technique was

Hevised by BlueRobot for that site. Surprisingly, the technique has caused quite a bit of talk. The

=M= 1= =M= 1= M=
o | [|e |l o | L [ e | [ fr

concept is simple: a content box with large margins is flanked by two additional {menu) boxes.

E important benefit of this technique is the order of elements in the HTML source. Here, the order i
Essentially content, menu one, menu two. For old browsers, text-only browsers, screen-readers, and

nany alternative devices, this means that the content is displayed before the menus. And, after all,

most users visit a page for its content.

nown Issue

his layout fails in IE4.5/Mac. That browser has poor support for C55 absolute positioning, yet iy
recognizes and executes the CS55 @import staterment used to hide CSS5 from broken browsers.

Currently, there is no known solution.

1lReturn to the Layout Reservoir :: View the CSS| |
. - - """ T """ """ """""""" T
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Classification @
WEKA Toolkit ©

Important vs. Noisy segments

« 370 segments from web pages
 WEKA machine learning toolkit
* Feature reduction

 PART algorithm
— C4.5 decision tree algorithm
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Classification @
Final Feature Set

- fontHeight - leftPos - topPos
114 108
a2 31
51 s e dl 5645 52 45 g
B o 2 18 , i 21 23
! | 1 ! | 1 I I 1
0 0.5 1o 0.48 0.96 [| o 0.5 0.93
" widthRatio " charRatio " importance
139
171
Ia?
32 oy I7 oy l
73 JAl 5625202010101
0 0.5 0.39 || 0 1183 2366 N A
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Ordering @
Diagonal Ordering

Y-Ordering X-Ordering Diagonal Ordering
O—= — @ —_A @ A A N\
l B (2 & 8 1 B (2
C__ B >—C C__ B
—
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Ordering @
Diagonal Ordering Limit

Limit for the arctan between the two box corners:

’ limit: 0.32

limit = 110000000000
2b-}ﬂgx bfﬂﬂx 21 0i0 OO0 0O00O0O0
2 + 3[oicooo0oo0o0000O0
Wimax V Wmax 4l oicoo0oo0o00000
Floiooooooeee
b,..., = maximum width of the two boxes 6|0j00cOCe e e e e e
— : : 4 o O
w,.., = maximum width of parent structure 5 [ ' : ; : : : I ----- Ay
glooooocooo0ceee
12345678910
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Hierarchy @
Hierarchy Detection

 Monohierarchical structures
* Multitopological Grid

* Hierarchy model: b.x.x
b = record start flag {true, false}, x = hierarchy depth

* Record start
fontLimit = 11 + (0.25 - maxFontHeight)
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Multitopological Grid Concept

Minimal Grid: Screen Coordinates p Logical Coordinates

1 2 3
1 g _
2 1 (| outerpoint
3 A | multipoint
40072 7, // borderpoint
S } 3 </ \F
6
7z 4 (= innerpoint
8 5 CIF\ cornerpoint
9 6 -
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Multitopological Grid Example ’

Bottom Beam

Right Beam
Ll

A

tories|of the day and current events from arour

e globe.

ine online, presenting the top news

|-
id t
LB

NAGAZIME -

World Mews - Global News -

science Mews Aricles - Health

IS Mews - Mational News -

IME Magazine - US Edition -- September 3, 2007 Vol.[170 No. 10 - [
IME Magazine Table of Contents —- US Edition — September 3. 2007 Vol 170 MNo. 1

'

1:3
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Experimental Results

Web Pages: 85

Record Count: 1086

Correct: 836

False Positives: 351
False Negatives: 241

Recall: 77%
Precision: 70%
F-Measure: 73%

Four different domains |

Homepage Search  Newspaper

Recall E Precision
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Semantic (Domain) Dependence 8

Webpage REDEVILA Result

Visual layout hierarchy of thelreview_com_2040.

Frame 0 - file: index.htmil

Importance A
Home | Blog
= EBuddhism informs so much of the Japanese
natural wnrll:l is walued highly and the Japanese rock gardg
<' August 23, IQD tradition. Mamed Karesansui in Japanese, meaning dry lar
T elsewhere. They are often to be found at temples where t
Zen Garden households often have them too.
MNothing is accidental in Japanese design and everything K
In Japan, Zen Buddhism informs so much of the Japanese ph casual observer but every aspect will have been deliberat
their aesthetic undertakings. The natural world is valued hil containing gravel or sand and rocks. Other materials are
garden, or 7en Garden as it has come to be known is a largi _Eurnet_|rn35 W|th||j circles of moss and often placed on a m
Karesansui in Japanese, meaning dry landscape, these gardy II: _ra:;r'g th'la Wh'tte gt:::' or E_E'n'?'f,w'a? 'j:'rjch b
. is these elements are significant an ere may be
and mUCh ml:"Ed El.SEWherE. The? are therl tﬂ bE' fﬂund at irtormratatinne owvict o o Fhis crvemabslicrs within o a=ed
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REDEVILA Example °

Webpage

REDEVILA Result

GO Ogle lnew york times

The New York Times Online

www.ny times .com Continuous coverage of news from arou
Sponsored Link

Web MNews

The New York Times Online
www.nytimes.com Continuous coverage of news from aroy

The New York Times - Breaking News, World News

Online edition of the newspaper's news and commentary. [Regi
www.nytimes.com/ - Similar pages

The New York Times - Breaking News, World News & Mult
Cnline edition of the newspaper's news and commentary. [R
www.ny times .com/ - Similar pages

Today's Paper - www.nytimes.comypages,/todayspaper/ir
World - www.nytimes.com/pages/world/
Sports - www.nytimes.com/pages/sports/
Cpinion - select.nytimes.comy

More results from nytimes.com #

Today's Paper - www.nytimes.com/pages/todayspaper/i

World - www.nytimes.com/pages,world/
Sports - www.nytimes.com/pages/sports/
Opinion - select.nytimes.com/

More results from nytimes.com »

Today's Paper - New York Times

Use the Today's Paper page to see all the headlines from thy
they appeared in ...

www.ny times .com/pages/todayspaper/index.html - Similarn
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Conclusion

« Domain independence not satisfying
* Definition of distance difficult

* Would make current wrapper approaches more
robust

« Potential for single record detection

« Clear separation between "tag" and "visual”
approaches
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Introducing domain dependence
Automatic rule generation for the MT Grid
Considering colored headers
Considering the layout (column) structure
* Integration with tag information

* Integration of table models with substructured
ISsts
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Thank you for your attention
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Domain Dependent Functional Semantics

NEWSPAPER LETTER
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Problem: "Small Line Above" Rule

Webpage

REDEVILA Result

advanced search . customize pry

alltneweo &

e2 @ find itall @@ e Resultsin: ©  Any Language ©* ¢

| Web | News | Pictures | Video | Audio |

1 - 10 of 201,000,000 Results for BEBC

Sponsor Results Jiwhat's this?)

BBC America Web Special - www.bbcamericashop.com
Enter code FREEQO7 at check-out for free shipping on $50 orders.

Shop Online with the BBC America Shop - www.shoptog
Shop with BECAmericaShop.com through links at ShopToGo.com. A
and reviews for more than 1,400 of the VWeb's stores and services. Af

Bbc Television - shopping.yahoo.com
Search, Shop and Save. Bbe television.

Visual layout hierarchy of www_alltheweb_com_

Frame 0 - file: index. html

Importance A
| 1- 10 of 201,000,000 Results for BEC

BB C Amc gb Special - www.bbcamericashop.com
Spcmsc:r Results
Enter code FREED?Y at check-out for free shipping on $50 or

Shop Online with the BBEC America Shop - www.shoptogi

Shop with BECAmMericaShop.com through links at ShopTod
special deals and reviews for more than 1,400 of the Web's

Bbc Television - shopping.yahoo.com
Search, Shop and Save, Bbc television.
{ What's this? )
Pictures

DBA/
[Vdd



REDEVILA Example |

Webpage

REDEVILA Result

Home

Unveiled: radical
prescription for our
health crisis

Obesity, alcohol abuse, smoking:
Britain is among the most unhealthy
countries in Europe. Mow a
pioneering NHS adviser is
proposing a revolutionary cure for
ourills

« British people are the fattest in
Europe, says Government report

WORLD NEWS
« China identifies Xi Jinping as the
next party leader

UK MEWS

LK populatid
2021 3T

Brown assai
betrayval ove

Russian sho
art and polif]

Plan to cull
dismay by af

The enginee
mistaken for

Rise in n:rirnl
offenders'

Visual layout hierarchy of www_indepi

Frame 0 - file: index.html

Importance A

Unveiled: radical prescription for our henll]
Home

Cbesity, alcohol abuse, smoking: Britain is
a revolutionary cure for our ills

British people are the fattest in Europe, sa

WORLD NEWS
China identifies Xi Jinping as the next f
Israel accused after 30 injured in prisg
Joaquim Chissan: Democrat among the
Claims of Maori separatist plot begin tc:||
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