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NDLTD: Mission

The Networked Digital Library of Theses and
Dissertations (NDLTD) is an international organization
dedicated to promoting the adoption, creation, use,
dissemination, and preservation of electronic theses
and dissertations (ETDs). We support electronic
publishing and open access to scholarship in order to
enhance the sharing of knowledge worldwide. Our
website includes resources for university
administrators, librarians, faculty, students, and the
general public. Topics include how to find, create, and

preserve ETDs; how to set up an ETD program; legal
and technical questions; and the latest news and
research in the ETD community. 8




New Journal: J-ETD.org, j-etd@ndltd.org

Journal of Electronic Theses and Dissertations

* Open-access launch 1/1/2021! Please support!
 Managing Editor: Charles J. Greenberg

* Executive Editor: Edward A. Fox; Associate
Editors : Suzanne Lorraine (Suzie) Allard
(USA), Ramesh C. Gaur (India), Charles J.
Greenberg (USA), Libio Huaroto (Peru),
William A. Ingram (USA), Ana Sofia de Sousa
Machado Mota (Portugal), Prashant Pandey
(Australia), Ana Pavani (Brazil), Joachim
Schopfel (France), Janette Wright (UAE)



search.ndltd.org

NDLUID

Bl Global ETD Search

Search the 6,357,361 electronic theses and dissertations contained in the NDLTD archive:

Type something to start searching...

advanced search tips ¥ how to contribute records ¥
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Scenarios of Future Use of ETD DLs

1. Open problem -> plan for research

2. Problem -> list of references, related ETDs

3. Bibliography -> clusters -> lit. review chapter

4. Course (e.g., seminar) units based on ETDs

5. Final defense -> told missing cites of related ETDs
6. Promotion: impact of candidate’s students’ ETDs
/. Research trends: classification, topic modeling

8. Analysis & Assessment -> logs -> use by:

— Local grad students, faculty, undergrads

— Graduate School, Registrar, Research Division




Scenarios of Future Use:
Example: Open problem -> plan for research

1. Student volunteers to pilot test the new DL
2. Goal: find problem to solve

3. Explains her interest and background

4

. Receives extracts from related ETDs:
— open problems, planned future work

. Selects top 5

Receives related ETD list, with chapter summaries
. Fetches and studies top 2 ETDs from the list
Meets advisor to devise research plan

© N O O
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[ | | | |
Diqgital Libraries:
g .
Content
Types
Text Video Geographic Software, Bio Images and
Documents Audio Information Programs Information Graphics

Articles, (Aerial) Models Genome
Reports, Photos Simulations Human,

Books animal,
plant
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5S Layers

Societies

Scenarios

Spaces

Structures

Streams
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I\@ MORGAN & CLAYPOOL PUBLISHERS

Theoretical Foundations

for Digital Libraries

The 58 (Societies, Scenarios, Spaces,
Structures, Streams) Approach

Edward A. Fox
Marcos André Gongalves
Rao Shen

SYNTHESIS LLECTURES ON INFORMATION
CONCEPTS, RETRIEVAL, AND SERVICES

1\@ MORGAN &CLAYI’OOL PUBLISHERS

Key Issues in Digital

Libraries
Integration and Evaluation

Rao Shen
Marcos André Gongalves
Edward A. Fox

SYNTHESIS LECTURES ON INFORMATION
CONCEPTS, RETRIEVAL, AND SERVICES




I\@ MORGAN & CLAYPOOL PUBLISHERS

Digital Library

TCChnOIOgleS I\@ MORGAN & CLAYPOOL PUBLISHERS
Complex Objects, Annotation,

Ontologies, Classification,
Extraction, and Security

Digital Libraries

Applications

CBIR, Education, Social Networks,

Edward A. Fox eScience/Simulation, and GIS
Ricardo da Silva Torres

Edward A. Fox

onathan P. Leidi
SYNTHESIS LLECTURES ON INFORMATION J 8

CoNCEPTS, RETRIEVAL, AND SERVICES

SYNTHESIS LECTURES ON INFORMATION
CONCEPTS, RETRIEVAL, AND SERVICES




Informal 58 & DL Definitions

DLs are complex systems that

help satisfy info needs of users (societies)
provide info services (scenarios)

organize info in usable ways (structures)
present info in usable ways (spaces)
communicate info with users (streams)

17



Supporting Services across the Lifecycle

Infrastructure Services Information
- — » Satisfaction
RepOSltory'BUIldlng S Add Services
Creational Preservational Value
Acquiring Conserving Annotating Browsing <
Cataloging Converting —> Classifying Collaborating
Crawling (focused) |Copying/Replicating] —> Clustering Customizing
Describing Emulating Evaluating Filtering
Digitizing Renewing — Extracting Providing access
Federating Translating (format)] — Indexing Recommending <
—> Harvesting Measuring Requesting
Purchasing Publicizing Searching -«
Submitting Rating Visualizing <«
Reviewing (peer)
Surveying
Translating
(language)
\ 4 4
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Quality Dimensions

DL Concept

Dimensions of Quality

Digital object

Accessibility
Pertinence
Preservability
Relevance
Similarity
Significance
Timeliness

Metadata specification

Accuracy
Completeness
Conformance

Collection

Completeness
Impact Factor

Catalog

Completeness
Consistency

Repository

Completeness
Consistency

Services

Composability
Efficiency
Effectiveness
Extensibility
Reusability
Reliability

19



Scenarios of Future Use / Building DLs

1. UX: Customer discovery: subject-matter experts

2. UX: Validated list of:
— Jobs-to-be-done, tasks, sub-tasks, goals, sub-goals

3. Personas
1. Curators
2. EXxperimenters
3. Researchers (students, faculty, ...)

4. DL software developer: knowledge graph mapping:
— Goals, Sub-goals, Tasks, Sub-tasks
— Workflows of services: Existing, Desired

5. Operations (Docker, Airflow; DevOps with CI/CD)

(Doctoral work of Prashant Chandrasekar) ”



Prashant Chandrasekar’'s DL Architecture

Digital Library of SME System Req.
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http://hdl.handle.net/10919/103815, https://doi.org/10.2478/dim-2021-0003
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Workflow definition process

-~

Information - Workflow|
System Novel Joint Engine
Interface GoaI-WorkfI9w

Representation
Knowledge Graph
r—=——————— j ———————— L

| SULS Step 4:

| Information |« , ep_. Workflows
| Goals Mapping
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|

I
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SMES gramm Developers

UX researchers

Step 1 (Step 2 ) Step 3
Extract » Identify Model
Goals tasks Workflows

I_ _______ \=J _______ J

Methodology to map user needs to workflows

Collaboration between users
(SMEs), UX researchers, and
developers

Step 1: Extract goals
Step 2: Identify tasks

— Breakdown of tasks determines
workflow steps

Step 3: Model workflows

— ldentify functions/services to
support each task

Step 4: Represent goal-workflow
knowledge graph



Opening Graduate Research
IMLS; 2019-2023; PIl: William Ingram

* Activities
— Collecting: 500,000+ from USA

 Large universities, HBCUs, HSIs + Arabic corpus
— Analyzing: parsing / detecting (texts, images)
— Extracting: tables, figures, equations, references...
— Scanned ETDs -> improved metadata
— Classification, Topic Modeling -> Browsing
— Segmenting: chapters -> Chapter summaries

* Results: New methods & technologies, pilot
system (search, browse, recommend, viz)
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CASE STUDY:
CS5604 (Information Retrieval)

Problem-based learning: :
Build novel intelligent system

Datal ngestion/Mining Interface Search Interface

INTEGRATION TEAM L

Approach: co-designed § | | Reasoner Engine

architecture -> CI/CD

https://vtechworks.lib.vt.edu/
handle/10919/19081

ETD Corpus

Tweets Corpus

Webpages
Corpus

--_-_--.}---_-

SERVICES as CONTAINERS

ETD, TWT, WP TEAMS
——————




microscope observations of live bundles, and studies of kinocilium height (Fontilla and
Peterson, 2000), were used to define heights of stereocilia and the kinocilium. The height
data was obtained from various bundles that were different from, but similar to, the
original bundle. In this manner a realistic representation of a bundle was assembled. The
computer-generated graphic for each bundle in Figure 2.2 is based on the model input
into bmod, and shows the deformed state of the bundle. Although it may not be clear
from Figure 2.2, cells 1, 2, 4, and 5 are “loose-packed”, and cells 3 and 6 are “tight-

packed”, as defined in Chapter 1.

CS5604 ETD Team: Figure Extraction

Inference is accomplished via the best performing model trained by Sampanna and others

microscope observations of live bundles, and studies of kinocilium height (Fontilla and
Peterson, 2000), were used to define heights of stereocilia and the kinocilium. The height
data was obtained from various bundles that were different from, but similar to, the
original bundle. In this manner a realistic representation of a bundle was assembled. The
computer-generated graphic for each bundle in Figure 2.2 is based on the model input
into bmod, and shows the deformed state of the bundle. Although it may not be clear
from Figure 2.2, cells 1, 2, 4, and 5 are “loose-packed”, and cells 3 and 6 are “tight-

packed”, as defined in Chapter 1.
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Figure 2.2: Six utricle cells - electron micrograph and 3-D rendering

Obviously, many approximations were made in modeling the cell bundles.
Stereocilia diameters and spacing were approximated as constant throughout a given
bundle. Perfect hexagonal layouts do not exist in biological bundles, but they are much
casier to model. Cilia heights were based on similar bundles, and were approximated so

as to linearly decrease in height along the E-I axis. Tapering at the base of stereocilia was

CHAPTER 2: METHODS AND MATERIALS 18

Figure 2.2: Six utricle cells — electron micrograph and 3-D rendering
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CS5604 ETD Team: Cropping

microscope observations of live bundles, and studies of kinocilium height (Fontilla and
Peterson, 2000), were used to define heights of stereocilia and the kinocilium. The height
data was obtained from various bundles that were different from, but similar to, the
original bundle. In this manner a realistic representation of a bundle was assembled. The
computer-generated graphic for each bundle in Figure 2.2 is based on the model input

into bmod, and shows the deformed state of the bundle. Although it may not be clear

from Figure 2.2, cells 1, 2, 4, and 5 are “loose-packed”, and cells 3 and 6 are “tight-
packed”, as defined in Chapter 1.
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CS5604 ETD Team: Text Extraction

Extract text from PDF page. Write the text into a .txt file.
Repeat until finish all PDF pages.

[l Joseph Silber_Thesis.pdf xt - Notepad - o X
File Edt Fon

Analysis of Vestibular Hair Cell Bundle Mechanics Using
Finite Element Modeling
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CS5604 ETD Team: Ch. Segmentation
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CS5604 ETD Team: Classification
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CS5604 Fall 2022 SMEs

Aman Ahuja: topic modeling, object
detection/document parsing
(https://aclanthology.org/2022.wiesp-1.14.pdf)

Bipasha Banerjee, Sara Ahmadi:
segmentation, language models,
transformers, classification, summarization

Prashant Chadrasekar, Dhanush Dinesh:
integration, workflows, extensibility, DevOps

Satvik Chekuri: search, recommendation
Sung Hee Park, Bill Ingram: database, file$S
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Example: ETD-Topics (Architecture)

Data Source Topic Modeling User Services

Topic Browser }'*l Topic List
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» ‘ - ‘ _— Words . N Similar Topics
‘ - : | Topic Specific Documents
| ‘ CT™ ‘ C Documents Browser

. |
Tokenizati ’ Preprocess
ETD Text i [
7 e i ed Tokens |~ |
) L : ProdLDA ‘ *[ Related Document:
Document
| \7 p Vectqr§ »[ Temporal Trend
SR Topic Trend Analysis

»[ University Trend

Aman Ahuja, William A. Ingram, Chenyu Mao, Chongyu He, Jianchi Wei and Edward A. Fox.
Analyzing and Navigating ETDs Using Topic Models.
ETD 2022 conference, Novi Sad, Serbia, September 7-9, 2022
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Questions?
Discussion?

Thank Youl!
fox@vt.edu
fox@nditd.org
l-etd@ndltd.org
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