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Project
Overview

Client - Bipasha Banerjee: PhD
student, Natural Language
Processing (NLP) researcher

Minimal
metadata

Problems

Extremely
long and not
searchable

ETDs are
not very
accessible

Hard to
discover
interdiscipl-
inary work



Backend

50+
Non-STEM

from around
the US

ETD PDFs ——

Manually
segment into
separate chapter
PDFs

Apply relevant
tokenizer if
needed

Ingest into
abstractive
summarization
model from
HuggingFace.co

Output
summary
text; should
be around
1/5 length of
input




How? Object Detection (Intro)

Code and Research from ETD “Parsing Electronic Theses and
Dissertations Using Object Detection” (Aman Ahuja, Alan Devera,

Edward A. Fox, and others) Visual
Representation

Images

Object
Detection
Model
Bounding Box

Pre-Processing —{ Information




Object Detection OL

Chapter 4

Matrix theory

Chapter subheading
4.1 M-theory

Quantizing General Relativity the way classical field theories are quantized leads to well-known
ultraviolet divergences. To renormalize the theory, an infinite number of counterterms are necessary.
It is possible that this signals an inappropriate use of the perturbative expansion and that the
quantum theory of gravitation is in fact finite when treated exactly. We do not, however, know of
the existence of an ultraviolet fixed point of the renormalization group (RG) that would render the
theory finite in this way. The leading candidate theory of quantum gravity consistent with what
we know about the Standard Model of particle physics is string theory.!
sm for obtaining a quantum theory of gr:
nvariance and general covariance. Moreover, string theory is a theory

hange of closed

strings provides a mecha v that is ultraviolet finite

and consistent with Poinc
without free parameters.
generates. The Polyakov action; for the string (constant dilaton, antisymmetric tensor) is

The string moves self-consistently in the background spacetime that it

equati

5= 4% / &0 /A0, X9, X G, (4.1)
o,

aragraph
where X*(7, o) describes the embedding of the string in target space, 74 is the worldsheet metric
and G, is the spacetime metric. The renormalization group equation for the non-linear sigma:
nodel on the string worldsheg implies that
B = dG,.,
aragraph dlog A

QU

=a'R,, +0(a?) =0. ‘

Thus the Einstein vacuum field equation for gravity is encoded in the quantum structure of the
conformal worldsheet theory. The algebraic structure of the quantum worldsheet theory is nicely
captured by the operator prodygt, spginsion (OPE)

O, (u)O,(v) = X L +... ‘ (4.3)

0
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1For background on string theory, we refer the reader to the canonical textbooks (12, 55)
page-number-
31

tput (Partial

ETD: Foundational Investigations &
Astronomical Implications of Quantum Gravity
(Michael James Kavic)
http://hdl.handle.net/10919/29331

xmin, ymin, xmax, ymax, label, page_no
188.3175811767578,1698.3909912109375,1592.609130859375,1839.9718017578125, paragraph, 0
182.08834838867188,871.515380859375,1598.4638671875,1351.841064453125,paragraph, 0
192.91961669921875,1458.1927490234375,1583.4493408203125,1598.0052490234375, paragraph, 0
561.0928344726562,1357.4459228515625,1206.6009521484375,1456.724853515625,equation, 0
601.601806640625,1599.8541259765625,1162.9056396484375,1697.5162353515625, equation, 0
622.2537231445312,1843.5489501953125,1128.97119140625,1941.720703125,equation,0
1505.6903076171875,1381.119873046875,1591.758544921875,1434.232421875,equation number,0
1505.728759765625,1624.0128173828125,1591.7479248046875,1676.9234619140625, equation number, 0
161.81370544433594,430.79217529296875,697.962158203125,687.8905029296875, Chapter Title,0
174.02259826660156,780.2891235351562,490.81622314453125,849.1450805664062, Chapter subheading, 0
1505.9725341796875,1865.1124267578125,1591.942626953125,1920.61181640625, equation number, 0
181.55751037597656,1936.95556640625,1155.1824951171875,1999.767578125, foot note, 0
863.8097534179688,2019.783447265625,906.0684814453125,2053.639892578125, page number, 0
85.73263549804688,1220.8145751953125,1523.7064208984375,1995.0465087890625, paragraph, 1
95.57185363769531,221.09280395507812,1498.1405029296875,331.8503112792969, paragraph, 1
84.30024719238281,570.5612182617188,1523.229248046875,1161.4912109375,paragraph, 1

chapter4_marked_output.pdf

chapter4_bounding_box.pdf



http://hdl.handle.net/10919/29331

Finding Summarization Models

\

Used pretrained text transformation models hosted at
https://huggingface.co/



Text Task
Prediction | Classifier

Implementing Summarization Models [

Layer Norm

% Deliverable: 4 summarization models implemented <~T~><—

Feed Forward

> BART 55 1
> T5 Layer Norm
> BigBirdPegasus Maske:d Y
Self Attention
m Block Sparse Attention T
> Longformer-Encoder-Decoder (LED) - Book Summarization Text & Position Embed

m Longer input ability than most summarization models (~16000 tokens)

https://www.projectpro.io/article/trans
formers-bart-model-explained/553



Example Summarization Scripts

Team members wrote the above article taking information from various sources like
Dr. Fox's Virginia Tech and personal website.

Summary:

Dr. Fox has been at virginia Tech since 1983. He works in the areas of digital libraries, information

storage and retrieval, machine learning/AI, and NLP. His works have been cited 20,300 times.



Original Frontend Work
Labels not intuitive Experimenter ExperlmgeﬂummW‘

Not
customized
to page

TextRank v SoectCasafotion Hocel - SolBERT =
) .
SciBERT v
Site buffers
indefinitely if
Needs to be button is pressed

when no file is

removed, unrelated
uploaded

to our project

Presentation from Fall 2022 CS5604 teams.

- Ran summarization models and text extraction

- Backend server no longer connected

- Basic design with typos, unintuitive labels, and some bugs
- Different scope



Frontend Changes

Only files within the 50 page limit are able to be processed.

- Removed components outside of scope

- Altered page navigation and fixed typos

= Experimenter

EXperImenter Implemented page limits
Custom

page
labels

Upload ETD Chapter PDF g El'.gp_lga_d or drop a file right here PDF 1

Model
Select Summarization Model TextRank v

Disabled buttons
until file uploaded




Summary Database

- Used to view summaries produced
by pipeline

- Searchable by chapter name or ID

- Display useful metrics like algo used

= Summary Database

Summary Database

Q Keyword Search

= Summary Database

Summary Database
Q_ Machine Learnin g

aaaaaaaaaaaaaaa
9999999999
i !

Logout [BE

wogout [0



Future Plans

Implement summarize functionality for website

Explore different text extraction methods for cleaner and more complete
output

Eventually implement with VTechWorks

Ul alterations

X/ X/
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X/ X/
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