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paper written by Shubham Paliwal, Vishwanath D, Rohit Rahul,
Monika Sharma and Lovekesh Vig (TCS Research, New Delhi)
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General Problem
The Big Picture

∙ Unstructured documents.
∙ Tabular information.
∙ Examples:

– Hand-written forms.
– Invoices.
– Technical datasheets.
– Bill of Materials.
– Others.
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Sub-Problems
Tabular data detection can be broken down into 2 sub-problems

1 - Table Detection
Recognize and locate the table.

2 - Table Structure Recognition

Identify the columns and data inside.

Novosibirsk, 2 March 2021 3 / 12



Problem
Statement

Architecture

Data and Row
Extraction

Experiment and
Results

Conclusion and
Future Works

Model Implementation
General model representation

∙ The aim is to solve the 2 sub-problems
simultaneously, unlike most other models.

∙ The implementation is based on encoder-decoder
model using multi-task approach.
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Detailed Architecture
End-to-end architecture of TableNet
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Data Extraction
How the data extracted from tables and columns?

Generated Masks
used to filter out the table column regions.

Tesseract OCR
used to extract texts inside the table column regions.

Regular Expressions

used to determine data type or semantic feature.
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Row Segmentation
How the rows are identified?

3 Row Segmentation Rules

1. In most tables for which line demarcations are
present, the line = row.

2. If a row spans multiple lines, the line with max
non-blank columns = new row.

3. If all columns filled and no line demarcations, again
each line = row.
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Experiment Parameters
Dataset and Computing Power

Dataset
Marmot table recognition dataset - total of 1016
documents (509 English documents), annotated for
training.

Computing Power

Intel(R) Xeon(R) Silver CPU having 32 cores and RAM
of 128 GB Tesla V100-PCIE-1 GPU with 6GB of GPU
memory.

Novosibirsk, 2 March 2021 8 / 12



Problem
Statement

Architecture

Data and Row
Extraction

Experiment and
Results

Conclusion and
Future Works

Experiment Parameters
Running Parameters by Phases

∙ Initial Phase:
– Table to column computation ratio = 2:1.
– 500 iterations with batch size of 2.

∙ Next Phases:
– Table to column computation ratio = 1:1.
– 5000 iterations with batch size of 2, learning rate

0.0001.
– Use of Adam Optimizer (Beta1=0.9,

Beta2=0.999, Epsilon=1e-08).
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Experiment Result
Comparative table of Score
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Conclusion
Conclusion of the experiment

∙ TableNet is a novel deep learning model trained on
dual tasks of table detection and structure
recognition in an end-to-end fashion.

∙ TableNet is the first model that solves the two
sub-problems simultaneously.

∙ Data type or semantic feature identification can
improve accuracy.
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Future Works
Possible improvements identified by the author

∙ Possible expansion of the algorithm by introduction
of a third branch to include row identification.

– This requires manual annotation exercise.

∙ Inclusion of other type of semantic knowledge.
– Example: currency, country, city.
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