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Traditional Terminology

[Pivk et al]
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Traditional Terminology (2)

[Yha from Wang from Chicago Manual of Style]
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Levels of Table Recognition

Start: Print, ASCII, HTML, PDF, EXCEL, …

• Detection, isolation, extraction
• Structural analysis (recover 2-D array structure)
• Canonicalization (distribute headers)
• Transcription (recover text)
• Interpretation (Wang Notation: layout-independent representation)
• Understanding (?)

End: editable/reconfigurable/reusable table, DB, IR, DM, SWeb
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Detection, isolation, extraction
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Array Models for Structural Analysis

Cells are larger left and top
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“Canonicalization”

? ? Mark Mark Mark Mark Mark Mark

? ? Ass’t Ass’t Ass’t Exams Exams Grade
? ? Ass 1 Ass 2 Ass 3 Midterm Final Grade

1991 Winter 85 80 75 60 75 75
1991 Spring 80 65 75 60 70 70
1991 Fall 80 85 75 55 80 75
1992 Winter 85 80 70 70 75 75
1992 Spring 80 80 70 70 75 75
1992 Fall 75 70 65 60 80 70
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Example  of low-level analysis

2302.3falder

3502.5multon

1201.2burlam

hepth
(gd)

gonsity
(ld/gg)fleck

Table I
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Structural Analysis

xxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxx

xxxxx
xxx

xxxxxxx
xxxx

xxxxx
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Table Transcription

2302.3falder

3502.5multon

1201.2burlam

hepth
(gd)

gonsity
(ld/gg)

fleck
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Another relevant table

230 gd2.3 ld/ggfalder

350 gd2.5 ld/ggelmer

120 gd1.2 ld/gggoldam

Table transcription is not sufficient for combining 
information from Table I and Table II. But it can often
be accomplished with current commercial software. 

Table II
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Existing Table Conversion Software

HTML
web pages

MS-Word
table creation

Adobe PDF
web pages

Array model
geometric

representation
XML tags

TIF
scanned bitmap

Wang model
abstract table *

Access
relational DBMS

MS-Excel
spreadsheet

* Tabular abstraction, editing, and formatting, Xinxin Wang, PhD thesis, University of Waterloo, 1996.
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Existing Table Conversion Software

Table as rendered by Microsoft Internet Explorer 6.0:
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Existing Table Conversion Software

Table copied into Microsoft Word 10.2:

Not as an image or graphics!
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Existing Table Conversion Software

Table copied from Microsoft Word into Excel 10.2:
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Existing Table Conversion Software

ASCII version of the table (as rendered by MS Word):
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Existing Table Conversion Software

Table rendered from a PDF file:

Can be saved at .rtf
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Table Interpretation 
(row/col header content cell relations)

• Table headers as category trees
• Dimensionality (number of categories)
• Tables as hypercubes
• Wang Notation

This is a 2-D
table

INCOME EXPENSE

SERVICES PRODUCTS SALARIES TAXES

2008 8,000,000 12,500,000 4,000,000 1,700,000

2009 8,800,000 14,000,000 4,500,000 1,800,000

Any combination of paths through the category trees must lead to a delta cell;
Each delta cell can be reached through a combination of catergory paths.

roots?
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Table Interpretation

fleck

virtual column header
(“characteristic”)

2302.3falder

3502.5multon

1201.2burlam

hepth
(gd)

gonsity
(ld/gg)

(stub)
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“Layout-invariant” Wang Notation

Essentially a set of category trees with common leaf 
cells – requires modification for table interpretation.

Categories

�δ = ({fleck.burlam, characteristic.gonsity}) → 1.2
({fleck.falder, characteristic.gonsity}) → 2.3
…
({fleck.multon, characteristic.hepth}) → 350

Header cell mappings

C = (fleck,{(bulram, φ), (falder, φ),(multon, φ)}), 
(characteristic, {(gonsity, φ), (hepth, φ)}).
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Table III

350230120hepth
(ld/cg)

2.52.31.2gonsity
(ld/cg)virtual 

row
header

multonfalderburlam

fleck

Same Wang Notation as Table I.

2302.3falder

3502.5multon

1201.2burlam

hepth
(cd)

gonsity
(ld/cg)fleck

Table I
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Well-Formed Tables (WFT)

row headers and column analyzed separately

every row uniqueevery row unique
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6-D table
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6-D table (cont’d)
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On Human Interaction

• Complete automation is still out of reach.
• Some HCI is unavoidable, sooner or later.
• Sooner is better than later.
• Discovering errors later increases negative 

consequences (and potential for embarrassment).
• Partial automation + interaction is more accurate 

than machine alone and faster than unaided human.
• TabbyCat (for “table categorizer”) and 

WNT (Wang Notation Tool) are prototype 
interactive tools for supporting Wang-style markup.
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Table Annotation & Truthing

Snapshot of TabbyCat for creating Wang-style table mark-up:

[Lopresti]
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Table Annotation & Truthing

TabbyCat:
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Table Annotation & Truthing

WNT:
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Table Annotation & Truthing

WNT (verification):
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Table Annotation & Truthing

WNT (verification):
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Table Understanding

• Currently multon is the best value for rapitting 
velters. It is about 25% better than burlam or falder, 
which are nearly the same.

• Check Table II to see whether elmer is even better.

With domain knowledge?  Ontology??
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A Table Ontology



Notes on Contemporary Table Recognition
Nagy  • June 2008  • Slide 34

TANGO

Table Analysis for Generating Ontologies
(with D.W. Embley and D. Lonsdale at BYU)

http://tango.byu.edu/

• Interpret raw tables
• Converts each table into a mini-ontology
• Integrate mini-ontologies into growing ontologies

that represent domain concepts, relationships, and constraints in the 
already processed tables.

Domains: 
obituaries, census records, automobile ads, genetics, geo-politics
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Our current source of tables
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Perhaps next?

This week, 161 tables have been added 

This week, 161 tables have been added…



Notes on Contemporary Table Recognition
Nagy  • June 2008  • Slide 37

Current Status

• Most previous work (>100 papers) on table layout 
analysis and transcription. 

• Easier for tables in symbolic form (.doc, .xls, .pdf, 
html) than for scanned bitmaps.

• Most methods process only one table at a time.
• Commercial software already does it fairly well.
• Interaction required in many cases.
• The next step, in our view, is table interpretation.
• Table understanding is waiting in the wings.
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Why is table processing so difficult?
• Tables are intended for human consumption
• Often the content of the table must be inferred from external knowledge
• The roots of category trees are often missing
• Tables are intrinsically asymmetrical 
• Tables are often combined or split to suit layout constraints
• Understanding tables requires domain knowledge
• Some authors consider understanding tables harder 

understanding natural language
• Tables are not forms

they are meant to disseminate information, 
whereas forms are designed to collect them,

• Web tables are often nested
• Web tables can be dynamic



Notes on Contemporary Table Recognition
Nagy  • June 2008  • Slide 39

D. Lopresti and G. Nagy, "Automated table processing: an (opinionated) survey," Proceedings of IAPR 
Workshop on Graphics Recognition (GREC99), pp. 109-134, Jaipur, India, September 1999.

D. Lopresti and G. Nagy, "A Tabular Survey of Table Processing," Graphics Recognition -- Recent 
Advances, A. K. Chhabra and D. Dori, Eds., Springer Lecture Notes in Computer Science #1941, pp. 93-
120, 2000. 

J. Hu, R. Kashi, D. Lopresti, G. Wilfong, and G. Nagy, "Why table ground-truthing is hard," 
Proceedings of International Conference on Document Analysis and Recognition, pp. 129-133, Seattle, 
WA, IEEE Computer Society Press, September 2001.

G. Nagy and D. Lopresti, "Issues in ground-truthing graphic documents," Lecture Notes in Computer 
Science, pp. 46-66, Springer, 2002 (selected papers from the Fourth International Workshop on 
Graphics Recognition). 

S. Veeramachaneni and G. Nagy, "Style context with second order statistics," IEEE Transactions on 
Pattern Analysis and Machine Intelligence, vol. 27, #1, pp. 14-22, January 2005. 

D. Lopresti, D.W. Embley, M. Hurst, and G. Nagy, "Table Processing Paradigms: A Research Survey," 
International Journal of Document Analysis and Recognition, vol 8, no. 2-3, pp. 66-86, Springer, June 
2006.

Next: some examples of tables from

http://www.ecse.rpi.edu/homepages/nagy/
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Table of tabular Q & A
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Table of table analysis methods
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1-D or 2-D?
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Small table
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A triangular table!
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At the limit of tablehood
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Many tables combined
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Simple, but is it computer understandable?
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Bell Table
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Split table
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Where does it begin and end?
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How many tables?
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What does this table show?
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Is it a table?
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A wonderful table!
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Still being improved
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A table table
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Thank you for

your patience !

Any questions ?
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