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Tables are popular data representation
Introduction

Government 
Reports Scientific Papers

Financial ReportsInvoices Contracts

Loan Agreements

Compact
Easy to understand*

(*) For humans



End-to-end example
§ What does the value 672 in the following 

table mean?
§ Answer: Net earnings for three months 

ended July 29th, 2017 was $672 million 
USD

Steps: 
1) Find location of table on page

2) Find cells in column containing ”672” 
3) Find cells in row corresponding to “672”

4) Identify aligned row / column header cells

5) Normalize using additional context from 
table

Introduction

Table Extraction: Identify 
table location and structure

Table Understanding: Provide  
semantic context to table values



Introduction

Input: Document contents in native format
- PDF
- Image
- Office Docs
- …

Table Extraction: Problem Definition

Output: Document contents with tabular information:
1) Table border for each table 
2) Partitioning table contents into cells
3) Both vertical and horizontal alignment of cells



Table Understanding: 
Problem Definition

Introduction

Output: Table content representation:
1) Captures semantic information
2) Amenable to post-processing

Input: Document contents with tabular information:
1) Table border for each table 
2) Partitioning table contents into cells
3) Both vertical and horizontal alignment of cells



{
"tables": [

{
"column_headers": [

{
"cell_id": "colHeader-1050-1082",
"text": ”Expenses ($ in thousands)",
...

},
{

"cell_id": "colHeader-1270-1301",
"text": ”Three months ended Sept. 30",
...

},
{

"cell_id": "colHeader-1544-1548",
"text": "2015"

},
...

],
"row_headers": [

{
"cell_id": "rowHeader-2244-2262",
"text": ”Aircraft fuel"

},
{

"cell_id": "rowHeader-3197-3217",
"text": ”Airport operations"

},
{

"cell_id": "rowHeader-4148-4176",
"text": ”Flight operations and navigational changes"

},
...

],
"body_cells": [

{
"cell_id": "bodyCell-2450-2455",
"text": ”206,924",
"row_header_ids": [

"rowHeader-2244-2262"
],
"column_header_ids": [

"colHeader-1050-1082",
"colHeader-1270-1301”,
”colHeader-1544-1548”

],
},
{

"cell_id": "bodyCell-5415-8945",
"text": ”142,176",
"row_header_ids": [

"rowHeader-3197-3217"
],
"column_header_ids": [

"colHeader-1050-1082",
"colHeader-1270-1301”,
”colHeader-1544-1548”

],

...

Table Understanding: 
Example

Introduction

Output: Table content representation:
1) Captures semantic information
2) Amenable to post-processing

Input: Document contents with tabular information:
1) Table border for each table 
2) Partitioning table contents into cells
3) Both vertical and horizontal alignment of cells

{
"tables": [

{
"column_headers": [

{
"cell_id": "colHeader-1050-1082",
"text": ”Expenses ($ in thousands)",
...

},
{

"cell_id": "colHeader-1270-1301",
"text": ”Three months ended Sept. 30",
...

},
{

"cell_id": "colHeader-1544-1548",
"text": "2015"

},
...

],
"row_headers": [

{
"cell_id": "rowHeader-2244-2262",
"text": ”Aircraft fuel"

},
{

"cell_id": "rowHeader-3197-3217",
"text": ”Airport operations"

},
{

"cell_id": "rowHeader-4148-4176",
"text": ”Flight operations and navigational changes"

},
...

],
"body_cells": [

{
"cell_id": "bodyCell-2450-2455",
"text": ”206,924",
"row_header_ids": [

"rowHeader-2244-2262"
],
"column_header_ids": [

"colHeader-1050-1082",
"colHeader-1270-1301”,
”colHeader-1544-1548”

],
},
{

"cell_id": "bodyCell-5415-8945",
"text": ”142,176",
"row_header_ids": [

"rowHeader-3197-3217"
],
"column_header_ids": [

"colHeader-1050-1082",
"colHeader-1270-1301”,
”colHeader-1544-1548”

],

...



Table Understanding: 
Example

Introduction

Output: Table content representation:
1) Captures semantic information
2) Amenable to post-processing

Value Norm 
Value Year Time 

Period Type LineItem

206,924 $206,924,
000

2015 Q3 Expense Aircraft 
Fuel

286,817 $286,817,
000

2014 Q3 Expense Airport 
Fuel

142,176 $142,176,
000

2015 Q3 Expense Airport 
operations

… … … … … …

Change Change 
Normalized

Begin Time 
Period

End Time
Period

(27.9%) -27.9% Q3 2014 Q3 2015

10.7% 10.7% Q3 2014 Q3 2015

… … … …

Input: Document contents with tabular information:
1) Table border for each table 
2) Partitioning table contents into cells
3) Both vertical and horizontal alignment of cells
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Challenge: Table structure representation varies 
across document formats

None CompletePartial

HTML

MS Excel 

MS Word 

TXT

PDF

Image
H. Dong et al. "TableSense: Spreadsheet Table Detection with Convolutional 
Neural Networks". AAAI '19

Z. Chen et al. “Spreadsheet Property Detection With Rule-assisted Active 
Learning”. CIKM ‘17

M. Cafarella et al. “ WebTables: exploring the power of tables on the web". 
VLDB ‘08

Table Understanding still 
required for all document types 

Introduction

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjH9MmPtc3lAhWKsp4KHY4TABAQFjACegQIAhAC&url=https%3A%2F%2Faaai.org%2Fojs%2Findex.php%2FAAAI%2Farticle%2Fview%2F3770%2F3648&usg=AOvVaw0WSc6bsK267WaPA7j3AZ5d
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwijzNects3lAhWXnp4KHRviA9QQFjABegQIBBAC&url=https%3A%2F%2Fresearch.tableau.com%2Fsites%2Fdefault%2Ffiles%2Fshirley_cikm.pdf&usg=AOvVaw3l80G2JlDzXlxSgn-5pSnr
https://dl.acm.org/citation.cfm?id=1453916


HTML completely represents table structure 

HTML

None CompletePartial

Introduction



None CompletePartial

MS Excel 

Each sheet 
separate table 

Multiple tables defined 
in single sheet

Table structure representation varies across 
Excel documents

H. Dong et al. "TableSense: Spreadsheet Table 
Detection with Convolutional Neural Networks". AAAI '19

Z. Chen et al. “Spreadsheet Property Detection With 
Rule-assisted Active Learning”. CIKM ‘17

Introduction

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjH9MmPtc3lAhWKsp4KHY4TABAQFjACegQIAhAC&url=https%3A%2F%2Faaai.org%2Fojs%2Findex.php%2FAAAI%2Farticle%2Fview%2F3770%2F3648&usg=AOvVaw0WSc6bsK267WaPA7j3AZ5d
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwijzNects3lAhWXnp4KHRviA9QQFjABegQIBBAC&url=https%3A%2F%2Fresearch.tableau.com%2Fsites%2Fdefault%2Ffiles%2Fshirley_cikm.pdf&usg=AOvVaw3l80G2JlDzXlxSgn-5pSnr


None CompletePartial

Table structure representation varies across 
Word documents

MS Word 

Omit Office Table Object
Use Office Table 
Object for all tables 

Introduction



None CompletePartial

Document formats with no native table representation

Image

TXT

PDF

TXT

Image

PDF

Introduction



PDF Document Format

…
BT

0.0503 Tc
8.503556 0 0 8.52 503.2795 688.92 Tm
/Tc2 1 Tf
[ ( m) 16 (o) 21 (n) 17 (t) 39 (h) 16 (s) 29 ( 

) 28 (e) 28 (n) 17 (d) 24 (e) 28 (d) 24 ( ) ] TJ
0 Tc

ET

…
Q
q

46.91952 776.52 m
242.04 776.52 l
242.04 729.96 l
144.48 729.96 l
46.91952 729.96 l
h

…

Draw ”m” at (503, 688) in 8.5 
point font in color white
Draw “o” at …
Draw “n” at ….
Draw “t” at ...
Draw “h” at …
Draw “s” at …
….

Draw green line segment from 
(46, 776) to (242, 776) 
Draw green line segment from 
(242, 776) to (242, 729)
…

• Programmatic PDF collection of instructions to draw characters and line 
segments to page with visual formatting information

• 2 – 4 trillion PDFs in existence and rapidly growing

Rendered PDF PDF Binary

Introduction



Complex tables – graphical lines can be 
misleading – is this 1, 2 or 3 tables ? 

Table with visual 
clues only

Multi-row, multi-
column column 

headers

Nested row 
headers

Tables with Textual 
content

Table with 
graphic 

lines

Table 
interleaved with 
text and charts

Challenge: Variety in Tables
Introduction
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Decades of work across multiple communities
Introduction

§ Information Management Community
– Focus on “(semi-)structured” setting

§ Usually given table border and structure (e.g., HTML tables)
§ May require border identification (e.g., spreadsheet understanding)

– Schema inference (completion, augmentation, synonyms)
– Table Search Engines

§ Document analysis community (ICDAR, DAS, DocEng, …)
– Focus on “unstructured” setting

§ Infer table border and cell structure from unstructured document text
§ Leverage rule-based, statistical, computer vision techniques

– Interpret values in individual tables by identifying table headers and 
linking with cell values

§ Others (AI, NLP)
§ Leverage object detection (e.g., YOLO) to detect tables in images of 

document pages
§ Multi-modal (NLP approaches augmented with position / format information)
§ Focus on complex documents 

Goal:  Synthesize work across these 
communities for both table extraction and 
understanding in context of complex 
business and scientific documents



Great Deal of Recent Interest in Table Processing
Introduction

§Academic: 
– VLDB 2018: 10-year Test of Time for WebTables
– 16 papers on table extraction alone at ICDAR 2019

§Commercial: Table processing key component of many 
recent commercial offerings

– Amazon Textract / Kendra
– Google Document AI
– Microsoft Form Recognizer
– IBM Watson Discovery 

M. Cafarella et al. “Ten Years of WebTables”. VLDB ‘18 

M. Cafarella et al. “Exploring the Power of Tables on the Web”. VLDB ‘08 

https://dl.acm.org/doi/10.14778/3229863.3240492
https://dl.acm.org/doi/10.14778/1453856.1453916


[CK93] S. Chandran and R. Kasturi. “Structural Recognition of Tabulated Data”, ICDAR ‘93
[I93] K. Itonori. “Table Structure Recognition Based on Textblock Arrangement and Ruled Line Position”, ICDAR ‘93
[H95] J. Ha et al. “Recursive X-Y Cut Using Bounding Boxes of Connected Components”, ICDAR ‘95
[KD98] T. Kieninger and A. Dengel. “The T-Recs Table Recognition and Analysis System”, DAS ‘98
[H99] J. Hu et al. “Medium-Independent Table Detection”, SPIE Doc. Recog. & Retr. ‘99
[H00a] J. C. Handley. “Table Analysis for Multi-line Cell Identification”, SPIE Doc. Recog. & Retr. ‘00
[H00b] J. Hu et al. “Table Structure Recognition and Its Evaluation”, SPIE Doc. Recog. & Retr. ‘00
[K01] B. Klein et al. “Three Approaches to Industrial Table Spotting”, ICDAR ’01
[KD01] T. Kieninger and A. Dengel. “Applying the T-Recs Table Recognition System to the Business Letter Domain”, ICDAR ‘01
[C02] F. Cesarini et al. “Trainable Table Location in Document Images”, ICPR ‘02
[P03] D. Pinto et al. “Table Extraction Using Conditional Random Fields”, SIGIR ‘03
[H03] M. Hurst. “A Constraint-based Approach to Table Structure Derivation”, ICDAR ‘03
[W04] Y. Wang et al. “Table Structure Understanding and Its Performance Evaluation”, Pattern Recog. ‘04
[Y05] B. Yildiz et al. “pdf2table: A Method to Extract Table Information from PDF Files”, IICAI ‘05
[S06] A. C. e Silva et al. “Design of an End-to-end Method to Extract Information from Tables”, IJDAR ‘06
[M06] S. Mandal et al. “A Simple and Effective Table Detection System from Document Images”, IJDAR ‘06
[L07] Y. Liu et al. “TableSeer: Automatic Table Metadata Extraction and Searching in Digital Libraries”, JCDL ‘07
[HB07] T. Hassan and R. Baumgartner. “Table Recognition and Understanding from PDF Files”, ICDAR ‘07
[L08] Y. Liu et al. “Identifying Table Boundaries in Digital Documents via Sparse Line Detection”, CIKM ’08
[L09] Y. Liu et al. “Improving the Table Boundary Detection in PDFs by Fixing the Sequence Error of the Sparse Lines”, ICDAR ‘09
[OR09] E. Oro and M. Ruffolo. “PDF-TREX: An Approach for Recognizing and Extracting Tables from PDF Documents”, ICDAR ‘09
[SS10] F. Shafait and R. Smith. “Table Detection in Heterogeneous Documents”, DAS ‘10
[D11] F. Deckert et al. “Table Content Understanding in smartFIX”, ICDAR ‘11
[F11] J. Fang et al. “A Table Detection Method for Multipage PDF Documents via Visual Separators and Tabular Structures”, ICDAR ‘11
[B12] E. Bart. “Parsing Tables by Probabilistic Modeling of Perceptual Cues”, DAS ‘12
[CL12] J. Chen and D. Lopresti. “Model-Based Tabular Structure Detection and Recognition in Noisy Handwritten Documents”, ICFHR ‘12
[G12] Göbel et al. “A Methodology for Evaluating Algorithms for Table Understanding in PDF Documents”. DocEng '12
[K13] T. Kasar et al. “Learning to Detect Tables in Scanned Document Images Using Line Information”, ICDAR ‘13
[K14] S. Klampfl et al. “A Comparison of Two Unsupervised Table Recognition Methods from Digital Scientific Articles”, D-Lib Mag. ‘14
[B14] A. Bansal et al. “Table Extraction from Document Images using Fixed Point Model”, ICVGIP ‘14
[R15] R. Rastan et al. “TEXUS: A Task-based Approach for Table Extraction and Understanding”, DocEng ‘15
[FK15] M. Frey and R. Kern. “Efficient Table Annotation for Digital Articles”, D-Lib Mag. ‘15
[T16] T. A. Tran et al. “A Mixture Model Using Random Rotation Bounding Box to Detect Table Region in Document Image”, JVCIR ‘16
[G17] A. Gilani et al. “Table Detection using Deep Learning”, ICDAR ‘17
[S17] Schreiber et al. “DeepDeSRT: Deep Learning for Detection and Structure Recognition of Tables in Document Images” ICDAR ‘17
[S18a] P. Staar et al. “Corpus Conversion Service: A Machine Learning Platform to Ingest Documents at Scale”, KDD ‘18
[S18b] S. A. Siddiqui et al. “DeCNT: Deep Deformable CNN for Table Detection”, IEEE Acc. ‘18
[Q19] S. R. Qasim et al. “Rethinking Table Recognition using Graph Neural Networks”, 2019
[C19] Z. Chi et al. “Complicated Table Structure Recognition”, arXiv, 2019
[G19] Gao et al. “ICDAR 2019 Competition on Table Detection and Recognition (cTDaR)”, ICDAR ‘19
[K19] Khan et al. “Table Structure Extraction with Bi-directional Gated Recurrent Unit Networks“ ICDAR 2019
[L19] M. Li et al. “TableBank: Table Benchmark for Image-based Table Detection and Recognition”, LREC, 2020
[M19] S. Mujumdar et al. “Simultaneous Optimisation of Image Quality Improvement and Text Content Extraction from Scanned Documents”, ICDAR ’19
[HL19] J. Hoffswell and Z. Liu. “Interactive Repair of Tables Extracted from PDF Documents on Mobile Devices”, CHI ’19
[T19] Tensmeyer et al. “Deep splitting and merging for table structure decomposition” ICDAR 2019
[L20] Li et al. “TableBank: Table Benchmark for Image-based Table Detection and Recognition”. LREC ’20
[P20a] D. Prasad et al. “CascadeTabNet: An Approach for End to End Table Detection and Structure Recognition from Image-Based Documents”, In CVPR Workshops ’20
[P20b] Paliwal et al. “TableNet: Deep Learning Model for End-to-end Table Detection and Tabular Data Extraction from Scanned Document Images”, arXiv 2020
[V20] Le Vine et al. Identifying Table Structure in Documents using Conditional Generative Adversarial Networks, arXiv 2020
[Z20a] Zheng et al. “Global Table Extractor (GTE): A Framework for Joint Table Identification and Cell Structure Recognition Using Visual Context”, arXiv 2020
[Z20b] Zhong et al. “Image-based table recognition: data, model, and evaluation”, ECCV 2020

🔥 ICDAR 2019 has  ≥ 16 new papers on table extraction!

– ICDAR = International Conference on Document Analysis and Recognition

Table Extraction: A Sample of Prior Work Introduction

https://ieeexplore.ieee.org/document/395683
https://ieeexplore.ieee.org/document/395625
https://ieeexplore.ieee.org/document/602059
https://link.springer.com/content/pdf/10.1007/3-540-48172-9_21.pdf
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/3967/0000/Medium-independent-table-detection/10.1117/12.373506.short?SSO=1
https://spie.org/Publications/Proceedings/Paper/10.1117/12.410853
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/4307/0000/Table-structure-recognition-and-its-evaluation/10.1117/12.410859.short
https://ieeexplore.ieee.org/document/953842
https://ieeexplore.ieee.org/document/953843
https://ieeexplore.ieee.org/document/1047838
https://people.cs.umass.edu/~mccallum/papers/crftable-sigir2003.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=1227792
https://asu.pure.elsevier.com/en/publications/table-structure-understanding-and-its-performance-evaluation
http://ieg.ifs.tuwien.ac.at/projects/pdf2table/yildiz_iicai05.pdf
https://link.springer.com/article/10.1007/s10032-005-0001-x
https://link.springer.com/article/10.1007/s10032-005-0006-5
https://dl.acm.org/citation.cfm?id=1255193
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4377094
https://dl.acm.org/citation.cfm?id=1458255
https://ieeexplore.ieee.org/document/5277535
https://ieeexplore.ieee.org/document/5277546
https://dl.acm.org/citation.cfm?id=1815339
https://ieeexplore.ieee.org/document/6065359
https://ieeexplore.ieee.org/document/6065417
https://ieeexplore.ieee.org/document/6195404
https://ieeexplore.ieee.org/document/6424373
https://www.researchgate.net/publication/233954637_A_Methodology_for_Evaluating_Algorithms_for_Table_Understanding_in_PDF_Documents
https://ieeexplore.ieee.org/abstract/document/6628801
http://www.dlib.org/dlib/november14/klampfl/11klampfl.html
https://dl.acm.org/citation.cfm?id=2683550
https://dl.acm.org/citation.cfm?id=2797069
https://www.dlib.org/dlib/november15/frey/11frey.html
https://dl.acm.org/citation.cfm?id=2972788
https://ieeexplore.ieee.org/document/8270062
https://ieeexplore.ieee.org/abstract/document/8270123
https://dl.acm.org/citation.cfm?id=3219834
https://ieeexplore.ieee.org/document/8540832
https://arxiv.org/abs/1905.13391
https://arxiv.org/abs/1908.04729
https://ieeexplore.ieee.org/abstract/document/8978120
https://arxiv.org/abs/2001.02501v1
https://arxiv.org/abs/1903.01949
https://icdar2019.org/list-of-accepted-papers/
https://doi.org/10.1145/3290605.3300523
https://ieeexplore.ieee.org/document/8977975
https://arxiv.org/abs/1903.01949
https://openaccess.thecvf.com/content_CVPRW_2020/html/w34/Prasad_CascadeTabNet_An_Approach_for_End_to_End_Table_Detection_and_CVPRW_2020_paper.html
https://arxiv.org/abs/2001.01469v1
https://arxiv.org/pdf/2001.05853v1.pdf
https://arxiv.org/abs/2005.00589
http://arxiv.org/abs/1911.10683v5
https://icdar2019.org/list-of-accepted-papers/


J. Fang et al. “Table Header Detection and Classification”. AAAI ‘12 
S. Seth et al. “Segmenting tables via indexing of value cells by table headers”. ICDAR ‘13 
D. Pinto et al. “Table Extraction Using Conditional Random Fields”. SIGIR ‘03 
R. Rastan et al. “TEXUS: A unified framework for extracting and understanding tables in PDF documents”. Information Processing & Management
S. Seth et al. “Segmenting tables via indexing of value cells by table headers”. ICDAR ‘13 
K. Nishida et al. “Understanding the Semantic Structures of Tables with a Hybrid Deep Neural Network Architecture”. AAAI ’17
Z. Chen et al. “Integrating Spreadsheet Data via Accurate and Low-Effort Extraction”. KDD ‘14 
X. Chen et al. “A Rectangle Mining Method for Understanding the Semantics of Financial Tables”. ICDAR ‘17
Ying Liu et al. “TableSeer: Automatic Table Metadata Extraction and Searching in Digital Libraries”. JCDL ’07
D. H. Kim et al. “Facilitating document reading by linking text and tables”. UIST ’18
B. Hancock et al. “Generating titles for web tables”. WWW ’19
Lehmberg et al. “A Large Public Corpus of Web Tables containing Time and Context Metadata”, WWW 2016
Eberius et al. “Building the Dresden Web Table Corpus: A Classification Approach”. BDC ’15
S. Balakrishnan et al. “Applying Web Tables in Practice”. CIDR '16
H. Sun et al. “Table Cell Search for Question Answering”. WWW '16
P. Pasupat et al. “Compositional Semantic Parsing on Semi-Structured Tables”. ACL ’15
V. Zhong et al. “Seq2SQL: Generating Structured Queries from Natural Language using Reinforcement Learning”. arxiv ‘17
S. Bharadwaj et al. “Creation and Interaction with Large-scale Domain-Specific Knowledge Bases”. VLDB ‘17
Y. Sekhavat et al. “Knowledge Base Augmentation using Tabular Data”. LDOW ‘14
O. Lehmberg et al. “Extending Tables with Data from over a Million Websites”. Semantic Web Challenge ‘14.
Y. Hou et al. “Identification of Tasks, Datasets, Evaluation Metrics, and Numeric Scores for Scientific Leaderboards Construction”. ACL ‘19
G. Singh et al. “QTLTableMiner++: Semantic Mining of QTL Tables in Scientific Articles”. BMC BioInformatics ‘18
N. Wang et al. “Statement Verification and Evidence Finding with Tables”. SemEval ‘21
M. Cafarella et al. “WebTables: Exploring the power of tables on the web". VLDB ‘08
Z. Chen et al. “Spreadsheet Property Detection With Rule-assisted Active Learning”. CIKM ‘17
A. Das Sarma et al. “Finding Related Tables”, SIGMOD ‘12
H. Dong et al. "TableSense: Spreadsheet Table Detection with Convolutional Neural Networks". AAAI ’19
P. Yin et al. “Neural Enquirer: Learning to Query Tables in Natural Language”, IJCAI ‘16
Z. Yang et al. “Hierarchical Attention Networks for Document Classification”. ACL ’16
E. Crestan et al. “Web-Scale Table Census and Classification”. WSDM ’11
M. Cafarella et al. “Uncovering the Relational Web”. WebDB ’08
Y. Wang et al. “A Machine Learning Based Approach for Table Detection on The Web“. WWW ’02
J. Hoffswell et al. “Interactive Repair of Tables Extracted from PDF Documents on Mobile Devices”. CHI ’19
M. Yakout et al. “InfoGather: Entity Augmentation and Attribute Discovery by Holistic Matching with Web Tables”, SIGMOD ‘12
T. Müller et al. “Answering Conversational Questions on Structured Data without Logical Forms”, EMNLP ‘19
J. Herzig et al. “TAPAS: Weakly Supervised Table Parsing via Pre-training”, ACL 2020

🔥 Substantial work distributed across multiple sub-communities

Table Understanding & Applications: A Sample of Prior Work

DB
SIGMOD, VLDB, 
CIDR, WebDB, 

…

NLP
ACL, EMNLP, 
SemEval, …

AI
AAAI, IJCAI, …

DM & IR
KDD, SIGIR, 
CIKM, WWW,

…

HCI
UIST, CHI, …

Document 
Analysis

ICDAR, JCDL, 
…
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https://dl.acm.org/citation.cfm?id=2900728.2900814
https://ieeexplore.ieee.org/document/6628746
https://dl.acm.org/citation.cfm?doid=860435.860479
https://www.sciencedirect.com/science/article/pii/S030645731830205X?viewFullText=true
https://ieeexplore.ieee.org/document/6628746
https://aaai.org/ocs/index.php/AAAI/AAAI17/paper/view/14396/13758
https://dl.acm.org/citation.cfm?id=2623617
https://ieeexplore.ieee.org/abstract/document/8269983
https://clgiles.ist.psu.edu/papers/JCDL2007_tableseer.pdf
https://dl.acm.org/citation.cfm?id=3242617
https://dl.acm.org/citation.cfm?id=3308558.3313399
https://dl.acm.org/doi/10.1145/2872518.2889386
https://ieeexplore.ieee.org/document/7406328
https://www.semanticscholar.org/paper/Applying-WebTables-in-Practice-Balakrishnan-Halevy/ca044fd0d3360d24c65a9c4bbafc72c80147a1ec
https://sites.cs.ucsb.edu/~ysu/papers/www16_table.pdf
https://www.aclweb.org/anthology/P15-1142.pdf
https://arxiv.org/abs/1709.00103
http://www.vldb.org/pvldb/vol10/p1965-Danilevsky.pdf
http://events.linkeddata.org/ldow2014/papers/ldow2014_paper_02.pdf
https://sites.cs.ucsb.edu/~ysu/papers/www16_table.pdf
https://www.aclweb.org/anthology/P19-1513.pdf
https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-018-2165-7
https://www.aclweb.org/anthology/P15-1142.pdf
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Takeaways
Introduction

§ Widely used document formats have limited table representation
– Limits of document format: Image, PDF
– How documents authored: Word, Excel

§ Wide variety of tables makes general model construction difficult
– Tables are form of art 
– Diverse visual encoding of semantic information
– Different domains

§ Once tables are identified and interpretable, many downstream 
applications can be enabled


