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AGENDA

1. Summary Statistics

2. ETD Architecture

3. ETD Services

a. Validate Input

b. Figure/Table Extraction

c. Chapter Segmentation

d. Text Extraction

e. Classification

f. Metadata Ingestion (ELS)



Summary Statistics
❖ Collection contains 19,779 theses 

and 14,691 dissertations.
➢ Subsets contain 410 theses and 282 

dissertations
❖ 19% and 32% of the 31 attributes 

are empty for theses & 
dissertations respectively

❖ We add attributes to ETD Metadata 
and create metadata for chapters

★ chapter_number
★ chapter_uri
★ subject
★ chapter_fulltext_uri
★ pages
★ page_number

★ etd_filename 
★ etd_uri 
★ figures_folder_uri 
★ figures_total_count 
★ tables_folder_uri 
★ tables_total_count
★ subject [append unique]



Summary Statistics
❖ Collection contains 19,779 theses 

and 14,691 dissertations.
➢ Subsets contain 410 theses and 282 

dissertations
❖ 19% and 32% of the 31 attributes 

are empty for thesis & dissertations 
respectively

❖ We add attributes to ETD Metadata 
and create metadata for chapters

❖ Fact Check: Issue Date highest in 
June
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ETD Pipeline Architecture



Validate Input
Creates a new row in the database for the incoming 

document.

Postgres DB

INSERT INTO metadata...

handle

doc_type

ETD

metadata

Tested & Containerized



Validate Input
Creates a new row in the database for the incoming 

document.

Postgres DB

INSERT INTO metadata...

handle

doc_type

ETD

metadata

Tested & Containerized

★ Add support for more forms of ETD metadata (e.g. JSON, 
XML)

Future 
Works



Table/Figure Extraction: Image to PDF
● First we convert pdfs to an image format that is amenable to inference

ETD Page image(s)

Tested & Containerized



Table/Figure Extraction: Image Inference
● Inference is accomplished via the best performing model trained by Sampanna and others

Page image(s) Page image(s) with image bound information

Tested & Containerized



Table/Figure Extraction: Image Cropping
● The model outputs bounding boxes that can be used to crop images

Page image(s) with image bound information

Cropped images

Tested & Containerized



Tested & Containerized

Table/Figure Extraction
● The model outputs bounding boxes that can be used to crop images

★ Adapt the full deepfigures-open pipeline to Airflow
★ Expose services to train and evaluate new figure 

extraction models

Future 
Works



Chapter Segmentation

handle doc_type

ETD

Chapter fulltext

Median 7 Chapters

80% under 20 chapters

60% coverage of test data



Chapter Segmentation

handle doc_type

ETD

Chapter fulltext

★ Further testing
★ Improve coverage and accuracy
★ PyMuPDF

Future 
Works

Median 7 Chapters

80% under 20 chapters

60% coverage of test data



Text Extraction

OR

handle doc_type

ETDChapter fulltext

Tested (API version 

containerized)



Text Extraction
● Get one page from PDF file.

Tested (API version 

containerized)



Text Extraction
● Extract text from this PDF page. And then, write the text into a .txt file. Repeat 

this steps until finish all PDF pages.

Extracted Text

Tested (API version 

containerized)



Classification

Classifier

Labels for ETD
Extracted Text

Dublin Core XML

Tested (API version 

containerized)



Classification Architecture
❖ Training Classifier

➢ Vectorizers trained on each label

➢ Focused Text uses: title, abstract, and 

keywords

➢ Used Logistic Regression to generate label 

probabilities per n word segment

❖ Implementing Classifier on data

➢ Segment ETD into n word blocks

➢ Classify each segment

➢ Cumulate per label probability over 

segments

➢ Pick top k labels based on top 5 labels’ 

variance

PQDT DATASET

Statistics Ecology
Forestry

StatVect EcoVect ForeVect

StatLR EcoLR ForeLR

ETD

n n n n n n



Ingestion

ElasticsearchPostgres

Read metadata from Postgres and index into Elasticsearch

Elasticsearch-ready record

Tested & containerized



Classification Metrics

Classifier

Labels for ETD
Extracted Text

Dublin Core XML

★ Test classifier with varied set of hyper-parameters
★ Implement zones for metadata weighting
★ Try different baseline models 

Future 
Works

Tested (API version 

containerized)



Review



- Understand Intended Structure 

Early

- Microservices Workflow

- Cross-team Communication

Lessons Learned

- Expose more Airflow goals to 

provide further customization

- Expose new Airflow goals to 

allow for separate collections in 

Elasticsearch

Next Steps


