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Problem and Motivation

e Problem

@)

Need a way to search through various pdfs and return
matching images/graphs within the ETDs.

e Motivation

@)

Electronic theses and dissertations (ETDs) contain a rich
amount of figures used for demonstrating scholarly
results and observations

Challenge to effectively search for figures existing in a
large number of research documents stored in PDF files
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Deliverables and Requirements

e Deliverables
o 1000 processed ETDs and their respective figures, captions, and

document metadata.
o Web-Based Interface built upon ODU's current user interface
e Requirements

o Index figure data making use of Elasticsearch
o Allow users to upload PDF files that would be searched
o Build a web-based interface

m Accepts text queries

m Returns the appropriate figures and metadata
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Project Timeline

02.15 03.01 03.15 03.29 04.12 05.01

—_—
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Foundation Foundation Prototype Prototype Debug Project
Front End  Getserver Minor Process Process Troubleshoot Finish
‘ d Improve
>> running changesto one PDF 1000 PDE  @Nn P Proiect
i i Aesthetics )
frontend  file files
Back End Explore Process and Index Combine Implement .
>> Framework Extract figuresand Front End Haystackand Finish
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Methodology

Initial
Documents

1000 Electronic
Theses and
Dissertations as
PDFs

CSV File
containing 1000
Entries of PDF

names

PDFFigures2

Python Script

1000+ Extracted
Figures as PNGs

<= 1000 JSON
Files containing
figure metadata
for the respective
PDF

1 JSON Flle
containing
metadata for
each PDF
processed

Back End

PDFPlumber

Python Script

1000+ Extracted
Figures as PNGs

<=1000
NDJSON Files
containing figure
metadata for the
respective PDF

1 NDJSON Flle
containing
metadata for
each PDF
processed

Elasticsearch

API

Elasticsearch
Database (Index)
storing all
extracted figure
metadata
(documents)

Storage for
figures as PNG
files

Haystack
Python Script

Figure(s) and
respective
metadata

depending on

query
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\ Methodology - Front End

e FrontEnd
o Running on localhost.
o  Writtenin PHP, HTML, and
Javascript ETD Search Engine
o BasedonETDUI 3
o Features
m Allow search for words in
figure captions and image
text

m Allow userstoupload
PDFs
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Final Design

Upload Files

Figure Search Engine

File Upload Page
>Allows users to see what PDFs they
uploaded

>Also can see the name of the file
and where the file is stored.

Main page
>Allows users to upload PDFs
>uploaded PDFs would be searched

filename -> MATHHWS.pdf
filetempName -> /tmp/phpFT4Fgt
destFile -> /var/www/html/figures/src/figure_extraction/pdf_files/MATH HW8.pdf MATHHWS.pdf successfully uploaded

filename -> 20220419132300960.pdf
filetempName -> /tmp/phprCxGVt
destFile -> /var/www/html/figures/src/figure_extraction/pdf_files/20220419132300960.pdf 20220419132300960.pdf successfully uploade

filename -> CkTest3.pdf
filetempName -> /tmp/phpWCo85r
destFile -> /var/www/html/figures/src/figure_extraction/pdf_files/Ck Test3.pdf CkTest3.pdf successfully uploaded

filename -> Unsafe.pdf
filetempName -> /tmp/php1FKUBs
destFile -> /var/www/html/figures/src/figure_extraction/pdf_files/Unsafe.pdf Unsafe.pdf successfully uploaded

filename -> 3342102.pdf
filetempName -> /tmp/phpzqYmxs
destFile -> /var/www/html/figures/src/figure_extraction/pdf_files/3342102.pdf 3342102.pdf successfully uploaded
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) Final Design
Figure &

4 search results for Figure

Result page
>Figures are shown
>Search for keyword in caption /
words within figures.
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\ Lessons Learned

e FrontEnd
o Running the base website.
m Readme.txt directions vague.
o Different Front End
m Could have created our own original
e BackEnd
o Project Scale
m learnvarious frameworks
m Learntoworkwith various languages
o Communication
m Reaching out helped us in doing work faster


#
#
#
#

Future Work

e FrontEnd
o Runon actual website, not on localhost.
e BackEnd

o Image Text
m Extract text fromimages in a better manner
m Add another framework to pipeline

o Haystack
m Increase precision and accuracy of searches
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