Yufeng Ma, Tingting Jiang, Chandani Shrestha L .
CS 6604 - Digital Libraries
Virginia Tech, Blacksburg, VA, 24061
Professor Edward A. Fox
April 27, 2017



Overview

e Problem Statements/Motivation
e Related Works

e NDLTD

e CiteSeer
e Stakeholder Overview

e Architecture
e Scenarios and Services
o  Workflow example

e Structured Data Extraction
e ETD Segmentation
e Table & Figure Extraction
e Reference Extraction

e Text Summarization

e Network Visualization

e Working On...



Background

Problem Statements

ETDs as international resource- extensive potential
Largely Untapped
Limitation in existing related tools
= Document length, Document accessibility (Full Text)
*  Summarization, Visualization
Challenges working with ETDs

Need for enhanced usability

Motivation

Rich knowledge base - Single platform
Accessible to broader group of users

Network of institutional repositories
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NDLTD

ETDs Statistics

Functional Limitations

= Categorization Missing

* No Full Text Access
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CiteSeerX

= Data: Make use of Metadata

= Technologies: SeerSuite tools
- Automatic citation indexing
- Automatic metadata extraction
- Reference linking
- Author disambiguation
- Related documents

»  Full-text indexing

Documents Authors Tables Donate
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by Ricardo Baeza-Yates, Berthier Ribeiro-Neto , 1999

"... Information retrieval (IR) has changed considerably in the last years with the expansion of the Web (World Wide Web) and the
advent of modern and inexpensive graphical user interfaces and mass storage devices. As a result, traditional IR textbooks have
become quite out-of-date which has led tothe i ..."

Abstract - Cited by 3159 (30 self) - Add to MetaCart

Planning Algorithms

by Steven M LaValle, 2004
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by Adrian Perrig, Robert Szewczyk, Victor Wen, David Culler, J. D. Tygar
"... As sensor networks edge closer towards wide-spread deployment, security issues become a central concern. So far, the main
research focus has been on making sensor networks feasible and useful, and less emphasis was placed on security. We design a
suite of security building blocks that are optimized ..."
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Stakeholders Overview

Student Researcher

Faculty Researcher

Conference Organizer

ETDSeer

Journal Editor

Graduate Instructor




Architecture

Spaces/Structures

NDLTD

CiteSeerX data & metadata

[

Full Text Indexing

Section Header Extraction

Reference Extraction
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Scenario 1 - Student Researcher

Requirements
Metadata-based search

Research interests discovery

Reference extraction

Linking of problems with methods

ETD analysis and study aids

Key techniques
SeerSuite

Structured text extraction

Structured text extraction

Text extraction

Deep learning

Expected Outputs

Specific ETDs within a date range
Specific ETDs with an advisor name

Desired ETDs with quality scores
Research questions/hypotheses highlighted

Related ETDs/books/articles/papers
Tabular/Canonical representations
Downloadable package of related work
Lists of journals/conferences

Different methods for a problem
A site with detailed resources
An award winning paper (outline/draft)

ETD content summarizations

Figures, tables and equations

Key sections and list of related problems
Visualizations (social/bibliometrics networks)

Timeline overview of evolutionary work @



An Example Workflow

Search

@ Query Parser

‘ Stakeholder

‘ Student Researcher ‘ Reading List of ETDs
P
@ ETD Analysis & Study Aids
Summarization

Network Visualization




Stakeholder

Other Scenarios

Requirements

Research problem exploration aid

Graduate course syllabus formulation

Advanced topic, lecture preparation

Expected Outputs

Synthesis of related ETDs
Proposed approaches/solutions
Future works summarization

Draft with a hierarchical topical
outline

Link to each topical entry with a
reading list

Slides cover research
questions/problems

Synthesis of provided potential
solutions



Other Scenarios

Stakeholder Requirements Expected Outputs

e List of advisor research faculty
names

TPC member identification e  Ranking table of advisors

e  Subgraph of ETD-derived
Potential participants identification citation graph
e CSV file of author names,
contact info.

Peer-reviewer identification Research interest-based reviewer list

e Previous publications of the
authors

Content originality check e Estimated percentage of the
new content/work (Q



Structured Data Extraction:
ETD Segmentation

Heuristics-based strategy
. Start with ‘Chapter’ or ‘CHAPTER’

- Font size and style

Deep learning approaches

- Treat every two pages as one image

Chapter 4
Recursive Composition Functions

The previous chapter introduced standard RNNs and introduced the main objective
functions. This chapter investigates more powerful RNN architectures that move
beyond having the same, standard neural network for composing parent vectors as in

the previous chapter. The main objective functions, T explored are

1. Syntactically untied RNNs: The composition matrix that is used to compute

the parent vector depends on the syntactic category of the children.

- Manually label each image - chapter breaking point or not .
4 Prologue to First Article

» Build a CNN model for classification

11  Article Details)




Structured Data Extraction:
Table & Figure Extraction

» Extend work from TableSeer
» Table box detection

» Table metadata extraction

= Deal with styles of more disciplines

= Figure Extraction
= Sagnik Ray Choudhury’s work
= CNN based approach - Mask R-CNN
= AMT for figure labeling

* K. He, et al., Mask R-CNN. arXiv, 2017.

*Y. Liu, et al., TableSeer, JCDL 2007.

* S. R. Choudhury, et al., An Architecture for information
extraction from figures in DLs, WWW, 2015.

0.95%

0.94%
0.88%

0.83%

0.81%

0.79%

9.5.1 MNIST
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<table-metadata>
<property>

<name=>Paper Title</name>

<value>Dissolution of albite glass and crystal</value>
</property>

<property>

<name>Table Caption</name>

<value>Table 2, Comparison of crystalline and amorphous albite dissolution rates</value>
</property>

<property>
<name>Table Column Head</name>
<value>Type of experiment Initial pH Final pH Temperature</value>
<description>......</description>

</property>

<Htable-metadata>

104 Inroduction uw

necessary to have positive control of the effluent temperature to be able to track efMluent
temperaure sefpoint changes and o reject changes in effluent temperature due to feed
temperature and flow variation. Since there is only one control effor,the steam valve siem
positon, taditional cascade conirol uses the effleat temperature controler o adjust the
setpointofthesicam flow cotrollr,as shown in Figure 10.2

Figure 10.2.C:

1F feed flow and

significant, ten these isurb b
at heast partially compensated by using the exchanger pressure rather than the steam flow as
the secondary varableina cascade loop, s shown in Figure 103




Structured Data Extraction.
Reference Extraction

References that appear at the end

» SeerSuite

References that appear anywhere like footnotes

= Deep learning for learning reference features

» (Classifier will be trained

Represented in canonical format like BibTeX

Bibliography

. Y. (2009). Learning deep arc
Machine Learning 2(1), 1-127. Also published as a book. Now Publishers, 2009.
Larochelle (2007). Gre
f, J. Platt, and T. Hoffman (Eds.),
Systems 19 (NIPS'06), pp. 153-160.

NN/HMM hybrid
6), 12891303,
(2014). Deep generative
port arXiv:1306.1001

Donald E. Knuth's' Principal Principle is one of my favourite principles.
One of my favourite books is TgXbook. Everyhody should be rational.* Knuth
said a lot of things. For instance, he said that everybody should be rational,’
and he said that everybody should drive on the right side of the road.! Arnold
van Gennep sald that everybody should drive on the left, but otherwise van

Gennep’s” work agrees with Knuth.

1Donald E. Knuth. Computers & Typesetting. Vol. A: The TgXbook Reading, Mass.:

Addison-Wesley, 1984.
2Knuth, ; Arnold van Gennep. Les rites de passage. Paris: Nourry, 1900,

3SKnuth, Tp\haok, p. 9.
1Donald E. Knuth. Computers & Typeseiting. Vol. C: The METAFON Thook. Reading,

Maszs.: Addison-Wesley, 1986, pp. 10-15.
5Van Gennep, LA




Text Summarization

= Topic modeling based approach

= Extracted keyword or phrase 5 5 - woN
= Probabilistic graphical model M
- 1 Final Distribution
Deep learning approach ;
= Complete sentence x(1-p )—iﬂ—mﬂ XPgen; | g
» Attention model S et .l. tandel }2;
= Pointer & Generator S5 ( e g
% g ity DPgen
ST LLL““‘ i |
o I Tj* 1
Germany emerge victori 20 win  against Argentina on  Saturday <START> German y beat
~ \%ﬁj
Source Text Partial Summary




Network Visualization

Reference Network

= Given one ETD, citation relationship between papers
and ETDs is visualized

Social Network
= Collaboration strength between research groups

= Author social network




Working on.....

= User Study- based on the prospective Stakeholders
Questionnaires to reach broader audience
Interview (Focus group)

Hands on use and feedback

= Analysis of the collected data

= Presentation/Discussion of the result based on the analysis
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