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DR. VANATHI GOPALAKRISHNAN
(Outgoing) ISP director
Associate Professor
Department of Biomedical Informatics

Dear ISP family,

What a journey it has been for us over this past year! We are still close to 40
students strong, and we have been able to successfully increase the diversity of
our student body. As I hand over the leadership of the ISP to our new director,
Prof. Peter Brusilovsky, I am very happy to have had the privilege of serving our
students and faculty over the past four years in the capacities of co-director and
primary director. 

The entire country is moving forward in the direction of human-centered AI, and
our ISP has foundational strengths in various research aspects underlying this
important topic. We will no doubt have a significant role to play in the future
applications of multimodal intelligence and educational technologies to the
basic sciences, translational medicine, law, engineering, economics, public policy,
finance, business, and the future of work.



VANATHI GOPALAKRISHNAN, PHD

ISP NEWSLETTER 2022 PAGE 4

Underlying all of these themes is data science, and applied AI will play a major
role in the acquisition, harmonization, standardization, and democratization of
data from various streams. Modeling user behavior and preferences for
visualization of data to obtain insights, and personalizing experiences is
becoming the main challenge in many industries and research applications. As
AI becomes embedded in our daily lives, the natural question that arises is how
can humans and AI learn from each other in an ongoing fashion. The Center for
Humans and AI (CHAI) was a large idea that was conceived to allow for this kind
of learning environment where any human could interact with AI technology
symbiotically. Perhaps this vision could be realized as a global center over the
next decade!

I am very thankful for our fantastic students, faculty colleagues, and the one and
only administrator, Michele Thomas for the immense cooperation in keeping ISP
running smoothly during the pandemic period. I am looking forward to ISP
growing even stronger with Peter as its next director and I thank him for taking
over this important service role, as I return to focus on research! Hail to Pitt - stay
curious, keep on learning, and sharing what you have learnt! 

OUTGOING DIRECTOR'S ADDRESS CONTINUED
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DR. PETER BRUSILOVSKY
(New) ISP director
Professor
School of Computing and Information

Dear colleagues,

I am excited to start this Academic Year as a director of Intelligent Systems
Program. I joined ISP in 2000 during my first year at Pitt, but I knew about it since
my postdoc time at Carnegie Mellon and the presence of ISP was one of the key
motivations for me to apply for a faculty position at the University of Pittsburgh in
the first place.  One of the earliest graduate programs focused on AI, ISP has been
long known for its great students, advanced research, and top faculty. This
tradition continues and I am proud to be an ISP faculty for over 20 years. In my
new role as ISP director, I see several interesting challenges and opportunities to
address and I want to highlight three of these opportunities.

First, the role and the visibility of AI has been rapidly changing over the last few
years. AI and Machine Learning attract a lot of interests from researchers in
different fields. The number of faculty at Pitt, both existing and incoming, who
consider AI as one of their research topics is noticeably increasing. We see more
and more applications to join the ranks of ISP faculty from different Schools of Pitt.
This is an important trend for both faculty and students. For the faculty, it opens a
wider opportunity of collaboration and the ability to work on exciting projects that
might be too challenging for smaller and less diverse teams. For students it opens
a broader choice of advisors and mentors. However, to leverage this opportunity in
full we might need to put extra efforts to transition ISP to the "new scale”. 



PETER BRUSILOVSKY, PHD
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NEW DIRECTOR'S ADDRESS CONTINUED

To benefit from the expertise of new faculty, ISP students need more chances to
meet with this faculty and get prepared to work on their projects. 

This opportunity is provided by courses taught by our new faculty at different
schools, but these courses should find their place in ISP curriculum and be visible
by students. Last year, with the help of our students, ISP made a good step in this
direction collecting a good number of relevant elective courses (many thanks to
Sanya Taneja and other students participating) and this work has to be continued.
Similarly, both faculty and students need to have more opportunities to learn
about research done by our new program members. ISP Forum has been serving
as the main place for idea exchange for many years, but its capacity might not be
sufficient with the increasing number of faculty. We might consider other
mechanisms for idea exchange such as poster fairs and focused talk series, which
have been recently started in the areas of natural language processing and
computational social science. I would be very interested to hear creative ideas for
increasing idea exchange opportunities from faculty, students, and alumni.

Finally, modern AI is not only expanding, it is also changing. One of the most visible
changes is the increase appreciation of human dimensions of AI. Research on
human-centered AI, explainable AI, responsible AI has become increasingly
popular. While this trend is new to many CS departments focused on AI, it has
been present at ISP for many years. Diversity of contributing faculty members has
always been an important feature of ISP and human dimensions in AI research
were prominently featured in the work of ISP faculty from School of Law, LRDC,
School of Education and department of Psychology. I believe that the diversity of
our program makes ISP especially well-positioned to contribute to research on
human-centered AI. Prof. Vanathi Gopalakrishnan, the outgoing program director,
made important efforts to expand human-centered research at ISP through the
CHAI initiative. I hope we can continue and expand this work bringing new faculty
working on human side of AI and engaging new students who want to explore this
new direction.

I hope, during the next two years we could make some progress in these and other
directions reacting to the changes in the AI field and strengthening our program.
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PROVOST FELLOW
HIGHLIGHT
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ARUN BALAJIEE LEKSHMI NARAYANAN
2022 recipient of the Provost
Fellowship

The Provost Fellowship in ISP has been reinstated this year for the upcoming 2022-

2023 academic year. This fellowship is awarded to PhD students of exceptional

ability and promise who are in need of financial support.

THE FELLOWSHIP

The recipient of this year’s Provost Fellowship is Arun Balajiee Lekshmi Narayanan, a

third-year PhD student whose research is in the space of educational data mining,

educational technologies, applied AI in education, recommender systems, student

modeling, human-computer interaction and natural language processing. His work

involves running user studies with the tools built to assist with student's learning

needs and testing hypotheses for the efficacy of these tools. Additionally, his

interests lie in the fields of fairness of AI systems. He has a Master's and Bachelor's in

Computer Science from Pitt and IIT Hyderabad respectively. During his Master's, he

served as the Communication Officer for the Computer Science Graduate Student

Organization (CS-GSO) from 2018 to 2020.

ARUN'S BACKGROUND
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The project for which he was awarded the Provost Fellowship is titled
“Embedded Counterfactual and Question-Asking Intelligence (ECQAI) Agent in
Intelligent Textbooks”, the abstract follows:

PROVOST FELLOW HIGHLIGHT CONTINUED

THE PROJECT

"Education technologies such as intelligent textbooks have been adapted and
customized over the years. In this age of polymathic education, there is a clear
need for intelligent textbooks that support learning diverse topics such as
(translational) bioinformatics and programming for middle school students
through postdoctoral scholars to life-long learners. Prior work identifies an
increase in student performance by 1 grade unit when using an intelligent
textbook for a classroom-taught course. Another work discusses the idea of
question-asking to improve student engagement with reading textbooks. We
propose Embedded Counterfactual and Question-Asking Intelligence (ECQAI)
agent with two primary features – 1) an intelligent recommender system for
links to Wikipedia and online resources as supplemental facts supporting or
debating the text, 2) an adaptive generation system for counter-factual
questions (What if …?) as hints to engage by debates and disagreements with
the reading material at places where students tend to disagree the least. We
hypothesize that “ECQAI agent improves student engagement and learning
when introduced in an intelligent textbook”. Our specific aims in this work are --
1a) in the first semester, crowd-sourced labeling of places in the reading
material where supplemental information and counter-factual questions can
be recommended, 1b) designing the features of ECQAI for selected concepts in a
bioinformatics and programming classroom of any level 2a) in the second
semester, implementing the ECQAI using the crowd-sourced data 2b)
evaluating the ECQAI in the classrooms. Largely, our contributions are an
ECQAI agent that supports life-long learning; sets a benchmark for
recommender systems on intelligent textbook and is a learning companion
embedded in an intelligent textbook."



DIVERSITY 
RECRUITMENT/ 
RETAINMENT
FELLOWSHIP 

ISP NEWSLETTER 2022 PAGE 10

The Diversity Recruitment/Retainment Fellowship (DRF) is offered to an incoming or

current ISP student who fits the Diversity, Equity, and Inclusion (DEI) criteria. The

fellowship can be tailored to the needs of the recipient and can be offered part-time

or full-time. The only requirement for acceptance of this fellowship by the student is

that they agree to provide a photo and description of their background and why

they want to do study at our ISP, and agree to being featured on the ISP website and

any promotional materials.

This year’s recipient of the DRF is Bamidele Ajisogun, an incoming ISP PhD student.

Bamidele obtained a BS in Applied Geophysics from The Federal University of

Technology Akure, an MS in Geophysics from University of Lagos, and an MBA

(Information Systems track) from Point Park University. He has worked for UPMC

since 2018 as a Project Analyst, a Senior Project Analyst, and a Product Development

Manager. He obtained a Graduate Certificate in Applied Data Science from MIT in

July 2022 and he participated in the 2022 MIT Hackathon Data Science Project. In

ISP, he is going to be advised by Dr. Vanathi Gopalakrishnan and work in the PRoBE

lab to develop ML approaches to solve bioinformatics problems including biomarker

discovery and disease classification.

BAMIDELE AJISOGUN
2022 RECIPIENT OF 
THE DRF FELLOWSHIP



ISP WEBSITE www.isp.pitt.edu

ISP HANDBOOK www.isp.pitt.edu/resources/graduate-student-handbook

COURSE TRANSFER FORM
www.sci.pitt.edu/sites/default/files/PDFs/transfer-
credits-request_sci_12-18.pdf

SCI WEBSITE www.sci.pitt.edu

DRF FELLOWSHIP & NEW STUDENTS

NEW 
STUDENTS
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A warm welcome to the ISP family to Bamidele as well as to all the
other new ISP students

Useful resources for first-year students are:

*Picture generated using PRISMA (https://prisma-ai.com/)

Yao Fan*

Joshua Anderson

Zhengbo Zhou

Stephen Shaffran 

https://www.isp.pitt.edu/
https://www.isp.pitt.edu/resources/graduate-student-handbook
https://www.sci.pitt.edu/sites/default/files/PDFs/transfer-credits-request_sci_12-18.pdf
https://www.sci.pitt.edu/
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DR. NA DU
ASSISTANT PROFESSOR 
 DEPARTMENT OF INFORMATICS AND
NETWORKED SYSTEMS
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What are your current research interests? What is your vision for the future of your
research field?

RESEARCH AND CAREER

My research interests include human factors in intelligent systems, human-centered

computing, and user experience design. My research goal is to improve human

performance, safety, and well-beings in intelligent systems by integrating the knowledge

in human factors, data analytics, and cognitive psychology. I envision my future research to

contribute to the development of intelligent interactive systems that leverage strengths of

both humans and technologies.

How do you expect joining ISP would affect your research and career?
ISP is a very diverse and interdisciplinary program. I am looking forward to collaborating

with faculty and students in ISP to study the interactions between humans and

intelligent systems. 

Are there any recent professional achievements (e.g., grants, nominations, awards) that
you would like to share with ISP members?
I received the Pitt Momentum Seeding Grant for the research proposal on “Modeling

Driver Situational Awareness in Highly Automated Driving”.

LEISURE ACTIVITIES How do you spend your spare time?
 I either idle at home or take road trips.  

Have you recently read a book or an article that would like to suggest to ISP students?
Awad, E., Levine, S., Anderson, M., Anderson, S. L., Conitzer, V., Crockett, M. J., ... &
Tenenbaum, J. B. (2022). Computational ethics. Trends in Cognitive Sciences.
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Do you plan to offer any new graduate-level courses?
COURSES AND
PUBLICATIONS I will teach INFSCI 2300 Human Information Processing. 

Do you have any new publications that you would like ISP students to know about?
Du, N., Robert Jr, L. P., & Yang, X. J. (2022). A Cross-cultural Investigation of the Effects

of Explanations on Drivers’ Trust, Preference, and Anxiety in Highly Automated Vehicles.

Transportation Research Record. 

Ayoub, J.*, Du, N.*, Yang, X. J., & Zhou, F. (2022). Predicting driver takeover time in

conditionally automated driving. IEEE Transactions on Intelligent Transportation

Systems. (* authors contributed equally)

Luo, R., Du, N., & Yang, X. J. (2022). Enhancing autonomy transparency: an option-

centric rationale approach. International Journal of Human-Computer Interaction, 1-10.

1.

2.

3.

Do you have any messages for the ISP students who wish to join your research group?

I am actively looking for students who have strong interests and background in working

at the intersections of Human-centered Systems (human factors/human-computer

interaction), Smart City Technologies (human aspects in addition to the technical

aspects), and Data Analytics.

NEW FACULTY - DR. NA DU

ADVISEES How many graduate students are you advising now?
I am advising two PhD students at this moment.

ADVICE TO ISP
STUDENTS

Do you have any suggestions for ISP students who are close to graduation?
Plan ahead and accordingly no matter you would like to go to academia or industry. It is never

too late to change your career plans. The key to success is persistence and lifelong learning. 

What advice would you give to new ISP students?
It is a great opportunity to be in an interdisciplinary
program. I would suggest getting the hands dirty with
research in and outside the lab first.



DR. YANSHAN WANG
VICE CHAIR OF RESEARCH & ASSISTANT PROFESSOR
DEPARTMENT OF HEALTH INFORMATION MANAGEMENT
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What are your current research interests? What is your

vision for the future of your research field?

RESEARCH AND CAREER

My current research interests focus on artificial intelligence (AI), natural language
processing (NLP), machine learning, and deep learning methodologies and applications
in health care. My research goal is to leverage different dimensions of data, including
electronic health records, to meet the needs of clinicians, researchers, and patients. The
future of my research will be centered on using digital technologies to improve patient
care outcomes and to improve health equity.

How do you expect joining ISP would affect your research and career?

ISP is a unique and multidisciplinary graduate program at the University of Pittsburgh and

across the nation. It provides me opportunities to collaborate with researchers from

different disciplines and to mentor talented students who are interested in cutting-edge

research and technologies in computer science and health science. 

Are there any recent professional achievements (e.g., grants, nominations, awards)
that you would like to share with ISP members?

I have recently received the Pitt Momentum Funds that will study the social determinants

of health information in the electronic health records to improve health equity. I was also

recently elected as the Chair of the Natural Language Processing Working Group,

American Medical Informatics Association (AMIA). 

LEISURE ACTIVITIES How do you spend your spare time?

Have you recently read a book or an article that would like to suggest to ISP students?

I love playing basketball and video games (e.g.,
FIFA, Leagues of Legends). 

I have been reading the science fiction novel “The Three-Body Problem” many times and
still loving it. I have different thoughts about AI and singularity every time I read it.
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Do you plan to offer any new graduate-level courses?COURSES AND
PUBLICATIONS In the health informatics program, I will offer Practical

Statistics and Programming in R for students who are

interested in health data science.

Do you have any new publications that you would like ISP students to know about?
Our new paper titled “HealthPrompt: A zero-shot learning paradigm for Clinical Natural

Language Processing” is accepted by the American Medical Informatics Association

(AMIA) 2022 Annual Symposium. A preprint version is available at:

https://arxiv.org/abs/2203.05061 

Do you have any messages for the ISP students who wish to join your research group?

We are always looking for self-motivated ISP students to join our team. In my lab, you will

have access to a large volume of real-world data, including electronic health records and

patient-generated health data, and you will use state-of-the-art AI and NLP technologies

to solve challenging healthcare problems with the goal of improving patient care,

population health, and health equity. The students in our lab will have a number of

internship opportunities in top healthcare organizations (e.g., Mayo Clinic), tech

companies (e.g., Amazon Care, Google Health), pharmaceutical companies (e.g.,

Genentech), etc

NEW FACULTY - DR. YANSHAN WANG

ADVISEES
How many graduate students are you advising now?
In my lab, the University of Pittsburgh Clinical NLP and AI

Innovation Laboratory (https://pittnail.github.io/), there

are currently 2 PhD students and 4 Master's students.

ADVICE TO ISP
STUDENTS What advice would you give to new ISP students?

Work hard. There is no shortcut to success.

Do you have any suggestions for ISP students who are close to graduation?
Figure out what you really want and keep pursuing your dreams with persistence.

https://arxiv.org/abs/2203.05061
https://pittnail.github.io/
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I am currently the William Bushnell Presidential Chair Professor at
the Department of Epidemiology, University of Florida and Director
of the Center for Computational Biology and Systems Medicine. My
work will continue focusing on the development of causal inference
methods for multi-modal data and their application to important
clinical and biomedical problems. I will continue collaborate with the
researchers at the University of Pittsburgh, Harvard, Yale and others.

As a goodbye, I would like to thank all my colleagues at the ISP and
my Department of Computational and Systems Biology for the
beautiful community environment they provided all these years and
wish everyone the best in their careers.

EX-FACULTY GOODBYES
MESSAGES FROM FACULTY WHO LEFT ISP

ISP NEWSLETTER 2022 PAGE 18

DR. PANAGIOTIS (TAKIS) BENOS

I started as an assistant professor at the Department of Artificial
Intelligence at Yonsei University, South Korea. I will be continuously
working on using AI for medical imaging analysis.

DR. SEONG JAE HWANG

DR. SOFIA TRIANTAFILLOU

Last year I took a position at the University of Crete, Greece, where I now
teach statistics. I left Pittsburgh with great sadness. It has been a place
of great professional and personal growth for me, and I loved working
with the wonderful people at DBMI and ISP, but I wanted to be closer to
my family. I still collaborate with my Pitt colleagues and particularly with
Greg Cooper who has been a great mentor  for me. We are working on
causal discovery and inference methods for personalized clinical
decision making. I hope to visit soon!  Greetings from Crete!



Fattaneh joined Microsoft in Mountain View, CA

as an Applied Scientist in May 2022.

ALUMNI 
HIGHLIGHTS
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DR. FATTANEH JABBARI

Omid joined ETS as an NLP Research Scientist.

DR. OMID KASHEFI

https://www.isp.pitt.edu/people/fattaneh-jabbari
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Michele is now 7 years cancer free!

Congratulations!

STAFF & FACULTY
HIGHLIGHTS
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MICHELE THOMAS

Sicilia, Anthony, Katherine Atwell, Malihe Alikhani, and Seong Jae Hwang. "PAC-Bayesian
Domain Adaptation Bounds for Multiclass Learners." In The 38th Conference on
Uncertainty in Artificial Intelligence. 2022.
Trean, Nhat, Malihe Alikhani, and Diane Litman. "How to Ask for Donations? Learning
User-Specific Persuasive Dialogue Policies through Online Interactions." In Proceedings
of the 30th ACM Conference on User Modeling, Adaptation and Personalization, pp. 12-
22. 2022.

Yin, Kayo, Kenneth DeHaan, and Malihe Alikhani. "Signed coreference resolution." In
Proceedings of the 2021 Conference on Empirical Methods in Natural Language
Processing, pp. 4950-4961. 2021.
Inan, Mert, Yang Zhong, Sabit Hassan, Lorna Quandt, and Malihe Alikhani. "Modeling
Intensification for Sign Language Generation: A Computational Approach." In Findings of
the Association for Computational Linguistics: ACL 2022, pp. 2897-2911. 2022.

Dr. Malihe Alikhani, together with Dr. Richard Boyce, started an interdisciplinary research
project with the goal of designing AI systems that can help deaf and hard-of-hearing
students excel in STEM topics, which resulted in the creation of a few state-of-art models
for sign understanding and generation.

Two of Dr. Alikhani’s publications won best paper award

She also published the following papers:

DR. MALIHE ALIKHANI
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FACULTY HIGHLIGHTS CONTINUED

Received the Best Demo award at The 2021 ACM Conference Series on

Recommender Systems for "Connecting Students with Research Advisors Through

User-Controlled Recommendation". 

Is part of a team awarded a five-year $2.98 million grant from the National Institutes

of Health to improve aphasia treatment. Through the study, titled “Integrating

complementary learning principles in aphasia rehabilitation via adaptive modeling,”

they will develop and evaluate novel adaptive computer-based aphasia treatments

to help improve the efficiency and long-term impact of language treatment". 

DR. PETER BRUSILOVSKY

Dr. Gregory Cooper is the Principal Investigator of the project “Automated Surveillance of

Overlapping Outbreaks and New Outbreak Diseases” (R01LM013509 - August 2021 until

July 2024) funded by the National Library of Medicine of the U.S. National Institutes of

Health. His team includes John Aronis, J Espino, Harry Hochheiser, Marian Michaels, and Ye

Ye. This project is investigating novel computational methods for improving the ability of

public health officials and clinicians to detect and characterize infectious respiratory

diseases in their regions, including overlapping disease outbreaks, which is a situation

that occurs commonly, and outbreaks of entirely new diseases, which can be dangerous.

The improved information is expected to better support decisions made by these

individuals and their organizations, which is anticipated to reduce morbidity and mortality

of the population from infectious diseases.

DR. GREGORY COOPER

https://doi.org/10.1145/3460231.3478879
https://www.pitt.edu/pittwire/accolades-honors/will-evans-national-institutes-health
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FACULTY HIGHLIGHTS CONTINUED

Dr. Na Du received the Pitt Momentum Seeding Grant for

the research proposal on “Modeling Driver Situational

Awareness in Highly Automated Driving” 

DR. NA DU

Her CAASI's multidisciplinary Pitt Seed project, "Creating a data science for social

justice (DS4SJ) ecosystem" got funded  for Phase 4 ($75,000). The goal is to "flip the

pyramid" : go from community request to students' desire to make an impact to

classes/capstones to faculty. 

Gave a talk at CMU's Metro 21 talk on Feb 21st, 2022 on why data science for social

justice should be student-led

Her web platform, the Allegheny County Policing Project (ACPP) was launched at the

Year of Data and Society, was covered in 1Hood Media, and won the 2022 Partnership

of Distinction Award

Her 412Connect platform  won ACM's New Horizon Award for bridging research and

practice 

Won  a Year of Data and Society grant with Bob Gradeck (WPRDC), Ron Idoko (Office of

Diversity Equity and Inclusion), and Brett Say (Honors College) for Developing a Data

Science for Social Justice Curriculum at Pitt . We started a new public interest

technology class (PIA 2250) this Spring 2022 to help students interested in social

justice (but who do not think of themselves as technologist) to see their role in tech. 

Co-taught and co-organized the CMU Scope-a-thon with Rayid Ghani at CMU CS

DR. SERA LINARDI

http://d-scholarship.pitt.edu/42309/
https://drive.google.com/file/d/1WVhSm6q7iga3lFGiiOFrdev1qmGGK25x/view
https://youtu.be/_6IrEJOLTas
https://www.pitt.edu/pittwire/features-articles/allegheny-county-policing-project-simplifies-police-policies-community
https://www.youtube.com/watch?t=1102&v=W1MNkl4Isaw
https://www.cesf.pitt.edu/cesf/2022-cesf/2022-partnerships-distinction-honorees
https://www.cesf.pitt.edu/cesf/2022-cesf/2022-partnerships-distinction-honorees
https://www.pitt.edu/pittwire/accolades-honors/412connect-project-transforms-grief-action
https://docs.google.com/document/d/1rNiHZCZz0joSwUsXID-Y-3HwzmQot-7W6oKMeK8LREU/edit
https://www.gspia.pitt.edu/news/students-and-nonprofits-collaborate-workshops-social-good
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FACULTY HIGHLIGHTS CONTINUED

Participated in the Digital Futures “Scholar-in-Residence” programme from February

to August 2022 

Was awarded a Catalyst Prize as part of the Future Forums on Learning 2021-2022

Learning Tools Competition together with collaborators from the Learning Research

and Development Center (LRDC). 

Together with collaborators Richard Correnti and  Lindsay Clare Matsumura, was

awarded a $680,000 National Science Foundation grant for the project “Development

of Natural Language Processing Techniques to Improve Students' Revision of Evidence

Use in Argument Writing”, which will develop a system that leverages NLP to provide

students with formative feedback on the quality of their revisions. 

DR. DIANE LITMAN

Received the Pitt Momentum Funds for his project “Improving Health Equity by Analyzing

Social Determinants of Health from the Electronic Health Records”

DR. YANSHAN WANG

https://www.digitalfutures.kth.se/research/scholar-in-residence/diane-litman
https://www.cs.pitt.edu/news/dr-diane-litman-and-collaborators-lrdc-win-future-forums-learnings-learning-engineering-tools
https://www.pitt.edu/pittwire/accolades-honors/diane-litman-and-lrdc-collaborators-were-awarded-nsf-grant
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STUDENTS
HIGHLIGHTS
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Hao, Degan, et al. "Identifying Prognostic Markers From Clinical, Radiomics, and Deep
Learning Imaging Features for Gastric Cancer Survival Prediction." Frontiers in
oncology 11 (2021): 725889-725889.
Hao, Degan, Dooman Arefan, and Shandong Wu. "Incorporate radiograph-reading
behavior and knowledge into deep reinforcement learning for lesion localization."
Medical Imaging 2022: Computer-Aided Diagnosis. Vol. 12033. SPIE, 2022.
Hao, Degan, et al. "A self-training teacher-student model with an automatic label
grader for abdominal skeletal muscle segmentation." Artificial Intelligence In Medicine,
Accepted, July 14, 2022.

Degan Hao interned for Genentech in Summer 2022 working on AI applications for COVID-
19 and authored the following publications

DEGAN HAO

Sicilia, Anthony, Katherine Atwell, Malihe Alikhani, and Seong Jae Hwang. "PAC-

Bayesian Domain Adaptation Bounds for Multiclass Learners." In The 38th Conference

on Uncertainty in Artificial Intelligence. 2022.

Anthony Sicilia won best paper at UAI 2022 for the paper

ANTHONY SICILIA

Sun, Li, Junxiang Chen, Yanwu Xu, Mingming Gong, Ke Yu, and Kayhan Batmanghelich.
"Hierarchical Amortized GAN for 3D High Resolution Medical Image Synthesis." IEEE
Journal of Biomedical and Health Informatics (2022).

Li Sun authored the following paper

LI SUN
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Taneja SB, Ndungu PW, Paine MF, Kane-Gill SL, Boyce RD. Relation Extraction from Biomedical
Literature on Pharmacokinetic Natural Product-Drug Interactions. Poster presentation, AMIA
Informatics Summit 2022; March 21-24, 2022.

Sanya Bathla Taneja was selected as JAMIA Student Editorial Board member for 2022-2023 and
presented the following poster at the AMIA Informatics Summit in Chicago, March 21-24, 2022

Together with Dr. Richard Boyce, Sanya organized a Summer Discussion Group on Symbolic AI and
Knowledge Graphs with graduate students from ISP and DBMI, and 6 expert speakers from 3
different countries with the goal to discuss recent advances in research on methods and
applications of knowledge representation and symbolic AI. All participants presented a paper of
their interest related to the topics with applications in biomedicine, education, and law.

SANYA BATHLA TANEJA

Amin Tajgardoon joined Amazon Machine Learning Solutions Lab in Santa Clara, CA, as an
Applied Scientist.

AMIN TAJGARDOON

Sivarajkumar, Sonish, and Yanshan Wang. "HealthPrompt: A Zero-shot Learning
Paradigm for Clinical Natural Language Processing." arXiv preprint arXiv:2203.05061
(2022). - accepted by the American Medical Informatics Association (AMIA) 2022
Annual Symposium

Sonish Sivarajkumar interned at Genentech (Roche) in San Francisco in Summer 2022 with
the title gRED Early Clinical Development – Artificial Intelligence Intern. He authored the
following publication

SONISH SIVARAJKUMAR
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Sun, Li, Junxiang Chen, Yanwu Xu, Mingming Gong, Ke Yu, and Kayhan Batmanghelich.

"Hierarchical Amortized GAN for 3D High Resolution Medical Image Synthesis." IEEE

Journal of Biomedical and Health Informatics (2022).

Yu, Ke, Shantanu Ghosh, Zhexiong Liu, Christopher Deible, and Kayhan Batmanghelich.

"Anatomy-Guided Weakly-Supervised Abnormality Localization in Chest X-rays." arXiv

preprint arXiv:2206.12704 (2022). - to appear in MICCAI 2022

Ke Yu authored the following publications

KE YU

Sun, Li, Junxiang Chen, Yanwu Xu, Mingming Gong, Ke Yu, and Kayhan Batmanghelich.

"Hierarchical Amortized GAN for 3D High Resolution Medical Image Synthesis." IEEE

Journal of Biomedical and Health Informatics (2022).

Xu, Yanwu, Shaoan Xie, Maxwell Reynolds, Matthew Ragoza, Mingming Gong, and

Kayhan Batmanghelich. "Adversarial Consistency for Single Domain Generalization in

Medical Image Segmentation." arXiv e-prints (2022): arXiv-2206. - to appear in MICCAI

2022

Xu, Yanwu, Shaoan Xie, Wenhao Wu, Kun Zhang, Mingming Gong, and Kayhan

Batmanghelich. "Maximum Spatial Perturbation Consistency for Unpaired Image-to-

Image Translation." In Proceedings of the IEEE/CVF Conference on Computer Vision

and Pattern Recognition, pp. 18311-18320. 2022.

Yanwu Xu authored the following publications

YANWU XU
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Interoperable and Explainable Models to Predict Morbidity and Mortality in Acute

Neurological Injury in the Pediatric Intensive Care Unit

NEIL KUNAL MUNJAL
MS

Background. Acute neurological injury is a leading cause of permanent disability and death in the
pediatric intensive care unit (PICU). No predictive model has been validated for critically-ill
children with acute neurological injury.
Objectives. We hypothesized that PICU patients with concern for acute neurological injury are at
higher risk for morbidity and mortality, and advanced analytics would derive robust, explainable
subgroup models.
Methods. We performed a secondary subgroup analysis of the Trichotomous Outcomes in
Pediatric Critical Care (TOPICC) study, predicting mortality and morbidity from admission
physiology. We analyzed patients with concern for acute neurological injury using standard
machine learning algorithms. Feature importance was analyzed using SHapley Additive
exPlanations (SHAP). We created a Fast Healthcare Interoperability Resources (FHIR) application
to demonstrate potential for interoperability using pragmatic data.
Results. 1860 patients had concern for acute neurological injury at PICU admission, with higher
morbidity (8.2 vs 3.4%) and mortality (6.2 vs 1.9%). The ensemble regressor produced the best
model, with Area Under the Receiver Operating Characteristic Curve (AUROC) of 0.91 (95% CI
[0.88, 0.94]) and Average Precision (AP) of 0.59 [0.51, 0.69] for mortality, and decreased
performance predicting simultaneous mortality and morbidity (0.83 [0.80, 0.86] and 0.59 [0.51,
0.64]). For mortality, the TOPICC logistic regression had AUROC of 0.90 [0.84, 0.93], but a
significantly inferior AP of 0.49 [0.35, 0.56]. Feature importance analysis showed that pupillary
non-reactivity, Glasgow Coma Scale, and temperature were the most contributory vital signs, and
acidosis and coagulopathy the most important laboratory values. The FHIR server/client
application demonstrated real-time health record query and model deployment.
Conclusions. PICU patients with risk for acute neurological injury have higher mortality and
morbidity. Our machine learning approach recognized known secondary CNS. Advanced modeling
achieves improved precision compared to published regression models, suggesting these models
may be useful in interoperable bedside decision-support tools.



ISP NEWSLETTER 2022 PAGE 31

DISSERTATION DEFENSES

Contrapositive Local Class Inference

Certain types of classification problems may be performed at multiple levels of granularity; for

example, we might want to know the sentiment polarity of a document or a sentence, or a phrase.

Making more localized prediction (e.g., words or phrases), however, is relatively harder because

the role of smaller text units depends on the context in which they are used (e.g., sentences or

paragraphs), and training a supervised model to take the context into account,requires labeled

training corpora, which is not available in many problem domains. Often, the global prediction at a

greater context may be informative for a more localized prediction at a smaller semantic unit.

However, directly inferring the most salient local features from the corresponding, easier to learn,

global prediction may overlook the semantics of this relationship. This thesis argues that

inference along the contraposition relationship of the local prediction and the corresponding

global prediction makes a more robust and accurate inference scheme and show how it can be

implemented as a transfer function that rewrites a greater context from one class to another.

We study the generalizability of the proposed framework to problem domains with varying data

availability profiles and different levels of inference granularity. We demonstrate the robustness

of the contrapositive inference to the noisy data and how data augmentation can facilitate the

generation of weakly-labeled training data for resource-constrained problem domains. We

discuss the transferability and adaptability of the contrapositive relationship to the problem

domains with limited amount of training data. In addition, we show the robustness of the

contrapositive inference scheme to variability in the size of the local and global contexts: from

paragraphs to sentences, and from sentences to words and phrases.

OMID KASHEFI 
PHD

Committee

Dr. Rebecca Hwa (advisor)

Dr. Diane Litman

Dr. Adriana Kovashka

Dr. Yu-Ru Lin

Dr. Na-Rae Han
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 Inducing Sets: A New Perspective for Ancestral Graph Markov Models.

Directed acyclic graphs (DAGs) and their corresponding Markov models have become widely

studied and applied in the fields of statistics and causality. The simple directed structure of these

models facilitates systematic learning procedures and provides an interpretable representation

for causal relationships. However, DAGs are ill-equipped to handle latent variables without

explicitly invoking them. This manifests as a lack of stability under marginalization and

conditioning and a disparity between statistically and causally valid models. Meanwhile, latent

confounding and selection effects occur with some regularity in many domains. The family of

maximal ancestral graphs (MAGs) extends the family of DAGs by implicitly taking latent variables

into account. In fact, the family of MAGs constitutes the smallest superset of the family of DAGs

that is stable under marginalization and conditioning. Accordingly, MAGs and their corresponding

Markov models---ancestral graph Markov models---provide a natural choice for statistical and

causal modeling in systems with latent confounding and selection effects.

In this work we introduce inducing sets as a new perspective for reasoning about ancestral graph

Markov models. In particular, we derive and study m-connecting sets which are a special case of

inducing sets and provide an alternative representation for MAGs. We show that m-connecting

sets admit a characterization of Markov equivalence for MAGs and a factorization criterion

equivalent to the global Markov property for directed MAGs. Using the factorization criterion, we

formulate a consistent probabilistic score with a closed-form for the Markov models of directed

MAGs. Ultimately, we design a local causal discovery algorithm called the ancestral probability

(AP) procedure which estimates the posterior probabilities of ancestral relationships. We evaluate

the AP procedure on synthetically generated data and a real data set measuring airborne

pollutants, cardiovascular health, and respiratory health.

Committee

Dr. Gregory Cooper (advisor)
Dr. Sofia Triantafillou
Dr. Benos Panagiotis

Dr. Peter Spirtes
Dr. Thomas Richardson

BRYAN ANDREWS
PHD
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