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Our Journey Towards a Great Public Research 
University – Boldly Bearcat
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University of Cincinnati’s Strategic Direction: 
Next Lives Here
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UC Strategic Sizing Plan
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UC Research 2030 Plan
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UC Innovation District 
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•  Core mission - To break silos and 
cross wires across the university. We 
work at the intersection of data 
science, the arts and humanities, 
and the libraries.

•  Academic Center (Libraries + Arts & 
Sciences)  

•  Mellon Digital Integrator (One of six, 
projects with eight colleges).

•  UC Digital Futures Anchor Team

DSC: Mission
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•  We are a technical catalyst: technology 
to activate new research

•  Machine Learning and Human-
Interpretable Data Visualization on Large 
Unstructured Datasets (Text, Image, 
Sound, Video)

•  We translate between disciplines that 
rarely interact in order to connect 
content experts with technical experts.

•  We provide resources and infrastructure 
to nurture research questions and 
collaborations that slip between the 
cracks of colleges and funding agencies.

DSC: What We Do



www.libraries.uc.edu



www.libraries.uc.edu

Digital Integration 
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DSC: Who
•  DSC

•  RDS

•  Graduate Students (English, Computer Science, Business Analytics)

Dorcas Washington, 
Data Analyst 
Specialist

Ted Baldwin, 
Director, Science & 
Engineering 
Libraries

Don Jason, Health 
Informationist

Rebecca Olson, 
Business and Social 
Science 
Informationist

Tiffany Grant, Asst 
Director of Research 
& Data Services

Amy Koshoffer, Asst 
Director of Research 
& Data Services

Kristen Burgess, 
Operational Manager

Lindsay Nickels, 
Program 
Coordinator

Ezra Edgerton, Data 
Visualization 
Developer

Erin McCabe, Digital 
Scholarship Library 
Fellow

James Lee, Assc Vice Provost for 
Digital Scholarship and Assc Dean of 
Libraries, Director of DSC
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The DSC has assembled research groups that genuinely 
span multiple disciplines, with people trained to think 
very differently about every step in the research process.
Teams are composed of true partners across entire 
research lifecycle:

o  Formulation of research questions 
o  Pitching grant proposals
o  Dataset cleanup and manipulation
o  Data analysis and visualization
o  Argument formation
o  Publication of findings

In 2017, the DSC received $900,000 from the Andrew W. 
Mellon Foundation to expand this mission. 
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Digital Scholarship Center, Phase 1:
From Initiative to Center
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Digital Scholarship Center, Phase 2:
Center Expansion 
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How?
1. Technical:  Our platform 
adapts machine learning approaches to 
any text and image dataset for research 
projects. We apply these methods in a 
discipline-specific way.
2. Human:  We assemble teams to 
nurture these unconventional 
transdisciplinary research questions and 
partnerships – every collaborator has 
different goals and culture.
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How?
1. Tools:  Our technical platform applies deep 
learning on any text and image dataset for our 
partners. We open up these methods to 
collaborators (e.g. medicine, law, journalism, 
design).
2. We connect: faculty research questions + 
machine learning and data visualization. We 
assemble teams to nurture these unconventional 
transdisciplinary research questions and 
partnerships.
3. Vision: From Catalyst to Digital Integrator, a full 
stack infrastructure to support grand challenge 
projects by assembling transdisciplinary teams 
that apply our techniques to their field.
4. Create new opportunities: $3.1 Million in grants,  
3 Books + 10 Articles, commercialization 
(CincyTech, P&G, 84.51°), community advocacy 
over past 3 years.
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Human Centered ML  
Needs Data Visualization



www.libraries.uc.edu

Machine Learning 
Platform:  

Model of Models 
(MoM)
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Machine Learning Platform:  
Model of Models (MoM)

•  Two machine learning strategies used to 
observe the latent patterns in large 
corpora.
o  Topic modeling (Latent Dirichlet 

Allocation - LDA)
o  Word embeddings (word2vec, BERT) 

•  Aggregates multiple models in parallel to 
compare word usage across the 
parallel models.

•  Clusters integrate topics 
from the 6 models into an aggregated 

“model of models”: 
o  Confirm consistent topics across 

all models
o  Reveal underrepresented topics that 

may not have appeared in 
a single model representation. 

•  Distributed 
parallel approach increases user 
confidence and interpretability of our 
models by bringing the most stable 
topics to the top tier of the model results. 



www.libraries.uc.edu

Machine Learning Platform:  
Trust the Human for Validation

•  Internal validation: Topic Coherence

•  External validation: 
o  Subject matter expert tagging of randomized 20% (N>1000) corpus 
o  Blind human coder panel – Percentage agreement

•  Replicability: 
o  Pattern recognition capabilities of NLP methods as an information retrieval - and not a 

black-box classification - approach.
o  Provide models capable of evaluation by our panel of multiple independent coders. 
o  Parallel replicates in each model (6-20 runs)

•  Hybrid ML approach: 
o  Human judgment of subject matter experts to verify and tag the model result - 

outperforms a purely machine-based analysis.
o  Semi-supervised learning for classification.
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Interoperability with Datasets, Medium and Large
•  HTRC Extracted Features, JSTOR Data for Research, Chronicling America, Text Creation Partnership, 

Harvard Case Law. 
•  PubMed + PubMed Central, US Patent Claims, EPIC EHR FHIR Data Structures (IRB Approved). 
•  Social Media (Twitter, Instagram, Reddit).
•  Small corpora: we'll help you read them.
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Data Visualization:  
From Machine Learning to Human Interpretation
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Model of Models: User Interface  
Adaptable visualization outputs based on a single underlying model.
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Model of Models: User Interface  
Adaptable visualization outputs based on a single underlying model.
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MoM: Digital Humanities 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MoM: Social Sciences
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Data Visualization:  
From Machine Learning to Human Interpretation
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•  Partnership with College of Medicine, 
CCHMC Biomedical Informatics.

•  Text Mining Electronic Health 
Records, Scientific Literature, Grant 
Databases, Social Media, Imaging.

•  A Two-Way Street: Teaching STEM 
about qualitative data.

Digital Scholarship and 
Academic Health
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Clinical Uncertainty and the Chaos of Language
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Using Linguistic Trends to Improve Patient Outcomes
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Human Expression and the Social Determinants of Health
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Data Visualization:  
From Machine Learning to Human Interpretation
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Second Phase: Multimodal ML
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Second 
Phase:  
Jupyter 

Notebooks 
Pipeline
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Let's Work Together

•  Model of models platform: https://modelofmodels.io
•  DSC website: http://dsc.uc.edu

Second Grant Objectives:
•  15 Subgrants through Mellon Foundation Award using 

our technologies.
•  Expand use cases and projects deploying MoM and Jupyter library.
•  Experimental use of MoM for data services.
•  Partnerships with external collaborators engaged in digital 

scholarship.
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