
Database & Artificial Intelligence Group
Vienna University of Technology

Table Extraction 
Using Spatial Reasoning on 
the CSS2 Visual Box Model

Wolfgang Gatterbauer
Paul Bohunsky

AAAI-06
Boston, July 18, 2006

Updated version: 
July 23, 2006



2
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Source: Team VENTrec

Vienna is the capital of Austria.
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http://education.dbai.tuwien.ac.at/ventrec/
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EXAMPLE WEB INFORMATION IN TABLES

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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PROBLEM OF CODE-BASED TABLE RECOGNITION

Web page with interesting tabular information Table in the DOM tree

Table of
interest

Nested
table

Source: Team VENTrec

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


5

PROBLEM OF CODE-BASED TABLE RECOGNITION

Nested non-leaf <TABLE> tables Sequentially aligned <TABLE> tables

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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VENTrec: Visualized Element Nodes Table RECognition

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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SUPERIMPOSED MINIMAL DOUBLE TOPOGRAPHICAL GRID (DTG)
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Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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ADJACENCY & ALIGNMENT

Allen’s intervall relations
(Allen 1983; Aiello 2002)

X-neighbor 
relationship of B(A)

13 A before B
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8 B overlaps A

7 A during B
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2 B starts A
1 B during A

4 B equal A

B2 = step neighbor (A)
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For each of the 4 dimensions,
adjacent boxes are categorized according

to 5 alignment relationships

2 neighbor relation-
ships are of relevance for the

expansion algorithm

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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WORKING OF THE EXPANSION ALGORITHM

Keyword projected into 
Element Nodes

keyword

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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WORKING OF THE EXPANSION ALGORITHM
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Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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WORKING OF THE EXPANSION ALGORITHM
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Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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WORKING OF THE EXPANSION ALGORITHM
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Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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WORKING OF THE EXPANSION ALGORITHM
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Source: Team VENTrec

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

Circulating Expansion
Algorithm nk

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

Positional data gathering n

System nkn +

Source: Team VENTrec

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


18

PERFORMANCE COMPARISON

Non-leaf <TABLE> tables

In Percent of Web tables

Non <TABLE> tables

<5%

Leaf <TABLE> tables Wang, Hu (2002): 
• ~ 96% F-measure 
• in table location 
• focuing on leaf <TABLE> 

tables
• using ML 
• based on 16 features 

derived from HTML code

This work:
• ~ 90% F-measure 
• in table extraction 
• based on all Web tables
• no ML
• using spatial reasoning on 

Visualized Element Nodes
~10-20%

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
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DOMINANT REASONS FOR WRONG RESULTS
Total = 15
~10% of quantitative test set

False Positives

Expansion Determinism

0

Adjaceny Distance

Preformatted tables
(ASCII tables)

Genuine, but not table of interest

Semi-alignment

Source: Team VENTrec

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

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

Source: Team VENTrec

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


21

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 VENTrec

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

VENTrec II
– Objectivation of table model

– 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/

Theoretical foundations

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
http://education.dbai.tuwien.ac.at/ventrec/
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Backup
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HTML RENDERING AS NON-INJECTIVE MAPPING

<TABLE> table<DIV> table

Visual rendering

Source: Team VENTrec

http://education.dbai.tuwien.ac.at/ventrec/
http://www.dbai.tuwien.ac.at/staff/gatter/ventrec/DIV_table.html
http://www.dbai.tuwien.ac.at/staff/gatter/ventrec/TABLE_table.html
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KNOWLEDGE ACQUISITION PROCESS
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Source: http://education.dbai.tuwien.ac.at/wie/WS05/

education.dbai.tuwien.ac.at/wie/WS05/



