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Biography

Stephen Baek is an applied geometer and data scientist whose research focuses on geometric data analysis.
He explores a broad range of interdisciplinary problems at the intersection of computational geometry,
computer vision, and machine learning, in which shapes are critical for understanding scientific phenom-
ena. Baek’s current research topics include exploring the relationship between microstructure morphology
and mechanical behaviors of material systems, understanding how the body shapes and postures affect
injury and performance mechanics, and examining the socioeconomic biases associated with physical ap-
pearance, among others. He has led various research projects funded by both government and industry
entities, including the National Science Foundation (NSF), National Institutes of Health (NIH), Air Force,
NASA, Army, U.S. Department of Transportation, Hyundai Motor Company, and many others.

Baek earned his B.S. in Mechanical and Aerospace Engineering from Seoul National University (SNU)
in 2009, and his Ph.D. in 2013 from the same institution, for his award-winning study on the statistical
space of human body shapes modeled in Riemannian manifolds. He was trained as a postdoctoral scholar
at the Institute of Advanced Machinery Design at SNU until 2015. During his training, Baek received the
National Science and Engineering Scholarship and the Global Ph.D. Fellowship from the Korean Ministry
of Education. He was also awarded the Presidential Postdoc Fellowship by the President of the Republic of
Korea. From 2015 to 2021, Baek was an Assistant Professor of Industrial Engineering at the University of
Iowa, with courtesy appointments at the Departments of Electrical and Computer Engineering, Radiation
Oncology, and Applied Mathematical and Computational Sciences. In 2021, he joined the University of
Virginia, where he currently is a Quantitative Foundation Associate Professor in the School of Data Science
and holds a courtesy appointment in the Department of Mechanical and Aerospace Engineering.

Keywords: Geometric data analysis; Geometric deep learning; Scientific AI/ML; Data-driven design
H-Index: 25, Total Citations: 2307 (Google Scholar; Retrieved 12/2025), Erdés No.: 5 (AMS; 09/2021)

Education & Training

Postdoc | Institute of Advanced Machinery Design, Seoul National University, Korea, 2013~2015

Ph.D. | Mechanical and Aerospace Engineering, Seoul National University, Korea, 2009~2013
Thesis: Nonlinear Analysis of the Space of Human Body Shapes and Its Application to Parametric Human
Modeling System (Best Thesis Award—SNU; Grand Prize (1st place) from 'DELCAM Graduate Thesis Awards’)

B.S. | Mechanical and Aerospace Engineering, Seoul National University, Korea, 2005~2009
Thesis: A Modeling Method for 3D Face Model Using Single 2D Front-View Image (Best Thesis Award)

Academic Positions & Appointments

Quantitative Foundation Associate Professor (Tenured) | School of Data Science, University of Virginia,
Charlottesville, VA, 2021~Present


mailto:baek@virginia.edu
http://www.stephenbaek.com
https://www.linkedin.com/in/stephenbaek
https://twitter.com/stephen_baek
https://orcid.org/0000-0002-4758-4539
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Associate Professor (by courtesy) | Department of Mechanical and Aerospace Engineering, University of
Virginia, Charlottesville, VA, 2021~Present

Assistant Professor (by courtesy) | Applied Mathematical and Computational Sciences, University of
Iowa, Iowa City, IA, 2018~2021

Assistant Professor (by courtesy) | Electrical and Computer Engineering, University of Iowa, Iowa City,
1A, 2018~2021

Adjunct Assistant Professor | Radiation Oncology, University of Iowa, Iowa City, IA, 2018~2021
Assistant Professor | Industrial and Systems Engineering, University of lowa, Iowa City, IA, 2015~2021

Honors and Awards

Teaching Award - Global Initiative of Academic Networks (GIAN) from the Ministry of Education (MoE),
Government of India, 2025.

Top Viewed Article in 2023, Wiley, 2025.
Top Cited Article in 2023, Wiley, 2025.
Outstanding Mentoring Award from the School of Data Science, University of Virginia, 2024.

Quantitative Foundation Endowed Professorship from the School of Data Science, University of Virginia,
2024.

Shannon Center Mid-career Fellow from the Shannon Center for Advanced Studies, University of Vir-
ginia, 2023.

Outstanding Poster Award from the USACM Thematic Conference on Uncertainty Quantification for
Machine Learning Integrated Physics Modeling (UQ-MLIP), 2022. (Awarded to my advisee Joseph Choi)

Supervisor of the Year Award from the Pomerantz Career Center, University of Iowa, 2021.
Defense Innovation Award from 2020 Defense TechConnect Innovation Summit and Expo, 2020.
University of Iowa Innovator Award from the University of lowa Research Foundation, 2019
Old Gold Fellowship from the University of lowa, 2018.

Best Paper Award from International Conference on Maintenance and Rehabilitation of Constructed In-
frastructure Facilities, 2017.

Most Cited Articles in Computer-Aided Design since 2011, Elsevier, 2016.

Best Paper Award from 2015 Annual Conference of the Society of CAD/CAM Engineers, 2015.
Best Paper Award from 2014 Summer Conference of the Society of CAD/CAM Engineers, 2014.
Bronze Prize from 15th Korea CAD/CAM Software Competition, 2014.

Grand Prize from the 1st Delcam Korea & the Society of CAD/CAM Engineers Best Graduate Thesis
Awards, 2014.

Best Paper Award from 2014 Annual Conference of the Society of CAD/CAM Engineers, 2014.
Best Student Paper from 2014 Annual Conference of the Society of CAD/CAM Engineers, 2014.

Best Ph.D. Thesis from the School of Mechanical and Aerospace Engineering at Seoul National University,
2014.
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Presidential Postdoc Fellowship from the President of Republic of Korea, 2014—2015.
Top 25 Hottest Articles Published in Computer-Aided Design in 2012, Elsevier, 2012.
Bronze Prize from 13th Korea CAD/CAM Software Competition, 2012.

Global Ph.D. Fellowship from the Korean Ministry of Education, 2011-2013.

Best Paper of the Year from Transactions of the Society of CAD/CAM Engineers, 2011.
Best Paper of the Year from Transactions of the Society of CAD/CAM Engineers, 2010.
Bronze Medal from 2009 Korea Software Awards, 2010.

Best Bachelor’s Thesis from the School of Mechanical and Aerospace Engineering at Seoul National
University, 2008.

Outstanding Design Award from Seoul National University Robot Competition, 2008.
Best Product Development Award from Seoul National University CAD/CAM Contest, 2007.

Award for Appreciation in 2007 School Retreat Program from the School of Mechanical and Aerospace
Engineering at Seoul National University, 2007.

Outstanding Design Award from Seoul National University Mechanical Design Contest, 2005.

National Science and Engineering Scholarship from the Korean Ministry of Education, 2005-2009.

Professional Activities

Editorial Board Membership / Conference Organization
Associate Editor, Journal of Computing and Information Science in Engineering (JCISE), American
Society of Mechanical Engineers (ASME), July 2022—Present.

Associate Editor, Journal of Computational Design and Engineering (JCDE), Oxford University Press,
March 2021- October 2024.

Assistant Editor, Computer-Aided Design and Applications, Taylor & Francis, November 2019-Present.

Topic Co-Chair, International Mechanical Engineering Congress & Exposition (IMECE), American So-
ciety of Mechanical Engineers (ASME), 2021—2023.

Editorial Board Member, Scientific Reports, Nature Publishing Group, August 2022-September 2023.
Editorial Board Member, International Journal of Digital Human, Inderscience, February 2018-2021.

Program Board Member, International Conference on Digital Human Modeling and Applications in
Health, Safety, Ergonomics, and Risk Management, July 2018-2021.

Organizing Committee, Annual CAD Conferences and Exhibitions, December 2016—Present.

Editorial Board Member, Journal of Computational Design and Engineering, Elsevier, January 2020-
February 2021.


http://2019.hci.international/dhm
http://2019.hci.international/dhm
http://www.cadconferences.com/
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Reviewer of Scientific Journals/Conferences
Computational Design, Computational Geometry, Computer Graphics

Computer-Aided Design, Elsevier.

Journal of Computational Design and Engineering, Elsevier.
Computer-Aided Design and Applications, Taylor & Francis.
Additive Manufacturing, Elsevier.

Journal of Manufacturing Processes, Elsevier.

ASME Journal of Computing and Information Science in Engineering, ASME.
The Visual Computer, Springer.

Computer Graphics and Applications, IEEE.

Computer Animation and Virtual Worlds, Wiley.

Computers & Graphics, Elsevier.

Transactions of the Society of CAD/CAM Engineers.
Propellants, Explosives, Pyrotechniques, Wiley.

Machine Learning, Artificial Intelligence

IEEE Transactions on Pattern Analysis and Machine Intelligence (PAMI), IEEE.
IEEE Transactions on Emerging Topics in Computational Intelligence, IEEE.
Artificial Intelligence in Medicine, Elsevier.

International Conference on Learning Representations (ICLR).

Medical Imaging, Biomedical Engineering, Ergonomics

IEEE Transactions on Biomedical Engineering, IEEE.

Journal of Medical Imaging, SPIE.

PLOS Digital Health, PLOS.

Computer Methods and Programs in Biomedicine, Elsevier.

Physics in Medicine and Biology, IOP Publishing.

Computer Methods in Biomechanics and Biomedical Engineering, Taylor & Francis.
International Journal of Industrial Ergonomics, Elsevier.

Computers in Biology and Medicine, Elsevier.

Journal of Bone and Joint Surgery

Service Activities
National/Regional

Reviewer, External Review of the Department of Engineering Management and Systems Engineering
(EMSE), Missouri University of Science and Technology, May 2026.

Mentor, Career Development Network, Academic Data Science Alliance (ADSA), April 2023-January
2024.
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Discussion Co-Lead, U.S. Army Tech Forecasting Workshop on Disruptive Energetics, DEVCOM ARL,
Technology Forecasting Office, June 2022 & January 2024.

President, Korean-American Scientists and Engineers Association (KSEA) Iowa City Chapter, November
2017-October 2019.

Review Panelist, National Science Foundation (NSF) Civil, Mechanical and Manufacturing Innovation
(CMMI) Division, November 2017-December 2017.

Reviewer, NASA Iowa Space Grant Consortium Scholarship, August 2016.

University
Reviewer, State Council of Higher Education for Virginia (SCHEV) Grant-Creating Student Pathways
or Communities of Practice in Artificial Intelligence, November 2024.

Reviewer, 4-VA at UVA Collaborative Research Grant Program, University of Virginia, February 2024-
March 2024.

Reviewer, NSF Partnerships for Innovation (PFI) Pre-proposal Review Committee, University of Vir-
ginia, September 2023-October 2023.

Committee Member, Vice President/Chief Information Officer Search Committee, University of Vir-
ginia, February 2023-May 2023.

Reviewer, Packard Faculty Fellowship Nomination Committee, University of Virginia, February 2022-
March 2022.

Collegiate/Departmental
Committee Member, Building Committee, School of Data Science, University of Virginia, October 2025-
Present.

Committee Member, Associate Dean for Research Search Committee, School of Data Science, University
of Virginia, September 2024-Present.

Committee Member, Research Advisory Committee, School of Data Science, University of Virginia,
December 2023-Present.

Committee Member, Faculty Promotion and Tenure Committee, School of Data Science, University of
Virginia, August 2022-Present.

Committee Member, Faculty Search Committee, School of Data Science, University of Virginia, Novem-
ber 2021-Present.

Committee Member, Ph.D. Admission Committee, School of Data Science, University of Virginia,
September 2021-May 2023.

Committee Member, Ph.D. Program Committee, School of Data Science, University of Virginia, Septem-
ber 2021-May 2023.

Faculty Advisor, Ul Hyperloop Team, University of Iowa, September 2019-May 2021.
Coordinator, Big Data Analytics Elective Focus Area (EFA), August 2019-May 2021.

Committee Member, Engineering Technology Committee (ETC), Engineering Faculty Council (EFC),
University of lowa, September 2018-May 2021.

Faculty Member, College of Engineering Initiative for Artificial Intelligence, University of lowa, Septem-
ber 2018-May 2021.

Committee Member, Industrial Engineering Graduate Program Committee, University of lowa, August
2017-May 2021.
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Department Secretary, University of lowa, August 2016-August 2017.

Academic Advisor, Alpha Pi Mu, University of Iowa, September 2015-August 2017.
Coordinator, Design and Manufacturing Elective Focus Area (EFA), October 2015-August 2019.
IE Program Secretary, University of lowa, August 2015-August 2016.

Professional Memberships

Member, American Society of Mechanical Engineers (ASME), 2022-Present.
Member, Academic Data Science Alliance (ADSA), 2021—2024.

Member, Institute of Electrical and Electronics Engineers (IEEE), 2018—2020.
Member, American Association for the Advancement of Science (AAAS), 2018-2020.
Member, Korean-American Scientists and Engineers Association (KSEA), 2015—2019.
Member, Society of CAD/CAM Engineers, 2013-2015.

Student Member, Korean Society of Mechanical Engineers, 2013—2014.

Student Member, Society of CAD/CAM Engineers, 2009—2013.

Media Appearances

Featured in the Asia Business Daily “KINS Selected for Ministry of Science and ICT’s Global Al Talent
Attraction Support Program Project... Signs R&D Agreement,” September 2025.

Featured in Rajasthan Patrika (India) “New Edge: Physics-Aware Deep Learning Workshop Concludes
at IIITDM,” February 2025.

Interview with Virginia Center for Investigative Journalism “Inspired by Thomas Jefferson and Hol-
lywood blockbusters, a Korean scientist becomes an American citizen,” August 2023.

Interview with Good Morning Charlottesville: “Inside the Numbers: Ep. o1. Geometric Data Analy-
sis,” November 2022.

Featured in CBS The Doctors TV Show: “Do People with Higher BMIs Make Less Money?” September
2021.

Interview with Virginia Public Radio: “Understanding the Beauty Premium,” September 2021.

Featured in UVA Today: “Research Worlds Collide to Find Richer Link Between Body Image and
Income,” September 2021.

Featured in Daily Mail: “How your BODY SHAPE affects your salary: Short men and obese women
earn $1,000 less a year than taller, thinner people, study warns,” August 2021.

Featured in PsyPost: “Deep machine learning study finds that body shape is associated with income,”
August 2021.

Featured in The Daily Iowan: “UlI researchers use artificial intelligence to identify cancer biomarkers,”
March 2020.

Panelist. Emerging Technology in Business Panel, EntreFest: The Largest Gathering of Iowa’s Entrepreneurial
and Innovation Community, Cedar Rapids, IA, May 2018.

Panelist. The Future of Technology, Corridor Business Journal, Cedar Rapids, IA, March 2018.

Panelist. Artificial Intelligence: The 4th Industrial Revolution, Business Record Magazine, Des Moines, 1A,
March 2018.

Featured in Business Record: “Event Preview: Artificial intelligence, the 4th industrial revolution,”
February 2018.


https://www.asiae.co.kr/en/article/stock-disclosure/2025092913395379010
https://www.asiae.co.kr/en/article/stock-disclosure/2025092913395379010
https://epaper.patrika.com/jabalpur?eid=123&edate=22/02/2025&pgid=2169627&device=desktop&view=3
https://epaper.patrika.com/jabalpur?eid=123&edate=22/02/2025&pgid=2169627&device=desktop&view=3
https://www.cbs19news.com/clip/15359068/inside-the-numbers-nov-22
https://www.cbs19news.com/clip/15359068/inside-the-numbers-nov-22
https://www.thedoctorstv.com/articles/do-people-with-higher-bmis-make-less-money
https://www.thedoctorstv.com/articles/do-people-with-higher-bmis-make-less-money
https://www.wvtf.org/news/2021-09-21/understanding-the-beauty-premium
https://news.virginia.edu/content/research-worlds-collide-find-richer-link-between-body-image-and-income
https://news.virginia.edu/content/research-worlds-collide-find-richer-link-between-body-image-and-income
https://www.dailymail.co.uk/sciencetech/article-9898005/Short-men-obese-women-earn-1-000-year-taller-thinner-people-study-warns.html
https://www.dailymail.co.uk/sciencetech/article-9898005/Short-men-obese-women-earn-1-000-year-taller-thinner-people-study-warns.html
https://www.psypost.org/2021/08/deep-machine-learning-study-finds-that-body-shape-is-associated-with-income-61683
https://www.psypost.org/2021/08/deep-machine-learning-study-finds-that-body-shape-is-associated-with-income-61683
https://dailyiowan.com/2020/03/03/university-of-iowa-researchers-use-artificial-intelligence-to-identify-cancer-biomarkers/
https://dailyiowan.com/2020/03/03/university-of-iowa-researchers-use-artificial-intelligence-to-identify-cancer-biomarkers/
https://businessrecord.com/Content/Insider/Business-Record-Insider-/Article/Event-Preview-Artificial-Intelligence-the-4th-industrial-revolution/191/1013/81346
https://businessrecord.com/Content/Insider/Business-Record-Insider-/Article/Event-Preview-Artificial-Intelligence-the-4th-industrial-revolution/191/1013/81346
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Featured in The Daily Iowan: “Downtown mural promotes education on renewable energy,” January
2018.

Interview with Press-Citizen: “Iowa City students troubleshoot in makerspaces,” November 2016.

Column in Kyosu Shinmun (KOR), July 2014.

Artworks and Exhibitions

Live Geometry: A durational performance and gallery event, Dada Futures, Iowa City, 1A, April 2018.

A device for measuring the sonification of everyday things, 2018 National Conference on Education for the
Ceramic Arts (NCECA), Pittsburgh, PA, March 2018.

STEAM Wall Project: Interactive art installation at Robert A. Lee Recreation Center in Iowa City, Funded by
The City of lowa City Public Art Program, 2017.

Live Geometry: Can data create an art form?, Funded by the Arts and Humanities Initiative (AHI) Award,
University of lowa, 2017.

Work Experience

President/Founder, Baek Labs, LLC., 2024—Present.

Quantitative Foundation Associate Professor, School of Data Science, University of Virginia, Char-
lottesville, VA, August 2021-Present.

Chief Technology Officer/Founder, VGA, LLC., 2019-2024.
Chief Technology Officetr/Founder, Inseer, Inc., 2018-2021.

Assistant Professor, Department of Industrial and Systems Engineering, University of Iowa, Iowa City,
IA, August 2015-May 2021.

Visiting Research Associate, Ronald E. McNAIR Center for Aerospace Innovation and Research, Univer-
sity of South Carolina, Columbia, SC, October 2014.

Senior Researcher, Institute of Advanced Machinery and Design, Seoul National University, Seoul, Korea,
September 2013-July 2015.

Technical Research Personnel, the Republic of Korea Army (Alternative Military Duty), October 2011-
February 2015.

Graduate Research Assistant, Human-Centered CAD Laboratory, Seoul National University, Seoul, Ko-
rea, March 2009-August 2013.

Design Engineer (Part-time), Department for Robot Arm Design, Hurotech Co. Ltd., Seoul, Korea, March
2008-October 2008.

Undergraduate Research Assistant, Human-Centered CAD Laboratory, Seoul National University, Seoul,
Korea, September 2007-February 2009.


http://daily-iowan.com/2018/01/18/downtown-mural-promotes-education-on-renewable-energy/
http://daily-iowan.com/2018/01/18/downtown-mural-promotes-education-on-renewable-energy/
http://www.press-citizen.com/story/news/2016/11/18/iowa-city-students-troubleshoot-makerspaces/93114094/
http://www.kyosu.net/news/articleView.html?idxno=29272
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Research Projects

Ongoing Projects

DOE PSAAP (DE-NAo0004269) | $14,731,352 | 07/2025~06/2030

Title: Center for Stochastic Simulations of Ablative Geometries with Error-Learning in Space and Time (SAGEST)
Source: DOE - National Nuclear Security Administration (NNSA) - Predictive Science Academic Al-
liance Program (PSAAP)

Role: Co-PI

Description: The objective of the SAGEST center is to improve and quantify the ability to predict
large-scale, complex multiscale dynamical systems of interest to DOE at extreme conditions that are im-
possible to replicate in a physical laboratory. The SAGEST center will develop and deploy an integrated,
Al-assisted, Bayesian statistics-based computing framework, encompassing multiscale predictions, ver-
ification, validation, and uncertainty quantification (V&V/UQ), artificial intelligence/machine learning
(AI/ML), exascale computing, and optimized data movement.

DOD/UCAH | $371,365 | 05/2025~04/2028

Title: Al-assisted predictive multi-scale modeling of damage evolution and shock sensitivity of plastic bonded
explosives

Source: University Consortium for Applied Hypersonics (UCAH)

Role: PI

Description: (Confidential)

DOE/NNSA (DE-NAo0004239) | $900,000 | 05/2025~04/2028

Title: Advancing Physics-Informed Machine Learning for the Discovery of Structure-Property-Performance Link-
ages in Multiphase Heterogeneous Energetic Compounds

Source: National Nuclear Security Administration (NNSA) - Stewardship Science Academic Alliances
(SSAA) Program

Role: PI

Description: (Confidential)

DOE LDRD (DE-ACs2-07NA27344) | $350,000 | 10/2023~09/2026

Title: Artificial-Intelligence-Guided Automated Experiment and Design Optimization for Tailored Energetic Ma-
terial Mlicrostructures

Source: Department of Energy (DOE) Laboratory Directed Research and Development (LDRD) Program
- Contract from the Lawrence Livermore National Laboratory (LLNL)

Role: Site PI

Description: (Confidential)

VTRC | $798,435 | 08/2025~07/2027

Title: Center for Emerging Technology Identification for Roadway Infrastructure Construction & Maintenance
Source: Virginia Transportation Research Council (VIRC)

Role: Co-PI (PI: Devin Harris)

CPRN | $25,000 | 12/2025~12/2026
Title: Infant movement analysis automation for equitable prediction of cerebral palsy risk
Source: Cerebral Palsy Research Network (CPRN)
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Role: Co-PI (PI: Santina Zanelli)

NIH (1 R21 DCo21023-01A1) | $201,875 | 10/2023~09/2026

Title: Development of an MRI Guided Machine Learning Algorithm to Assess the Velopharyngeal Mechanism
Source: National Institutes of Health (NIH)

Role: Co-Investigator (PI: Kazlin Mason)

Description: This study aims to improve clinical assessments and speech outcomes in children born
with VP anomalies as well as reduce the need for subsequent revision surgeries by developing a method
for automated, pre-operative, objective, patient-specific anatomic assessment.

DOD/ARO (W911NF-22-2-0164) | $244,264 | 10/2022~09/2025

Title: Microstructure-aware Reaction Models for PBXs in the Weak-to-Moderate Shock Regime

Source: U.S. Department of Defense, Army Research Office (ARO) - University of lowa Subaward
Role: Co-Investigator (PI: H.S. Udaykumar)

Description: We aim to develop deep learning models to capture the reactive dynamics of polymer-
bonded explosives (PBX) in response to weak-to-moderate shock loadings.

NSF 2118393 | $1,739,367 | 10/2021~09/2025 (NCE to 02/2027)

Title: DMREF: Physics-Informed Meta-Learning for Design of Complex Materials

Source: National Science Foundation (NSF)

Role: Principal Investigator

Description: This project will explore novel physics-aware machine learning formulations to facilitate
design of complex materials.

Past Projects

Coulter Foundation | $166,294 | 08/2024~06/2025

Title: Development of a Clinically Viable Surgical Planning Framework for Automated, Objective Assessment of
Speech Function to Improve Surgical Outcomes for Children with Cleft Palate

Source: Wallace H. Coulter Center for Translational Research Awards

Role: Co-Investigator

Description: This project aims to develop artificial intelligence tools to automate segmentation and ge-
ometric measurement of velopharyngeal anatomy.

NIH (1 Ro1 NS115800-01A1) | $2,122,253 | 09/2020~06/2025

Title: Water and chloride movement in neurons during seizure activity

Source: National Institutes of Health (NIH)

Role: Co-Investigator (PI: Joseph Glykys)

Description: This project aims to study water and chloride movement in neurons during seizure and
changes of neuronal morphology thereby using deep learning.

Jefferson Trust | $123,314 | 01/2023~12/2024

Title: The Sports Science and Analytics Collective

Source: Jefferson Trust

Role: Co-Principal Investigator (PI: Natalie Kupperman)
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Description: The collective blends research and practical application in sports, healthy living, and mus-
culoskeletal health to accelerate efforts in research, collaboration, and student education.

DOD/AFOSR (FA9550-19-1-0318) | $7,500,000 | 06/2019~05/2024

Title: Integrating multiscale modeling and experiments to develop a meso-informed predictive capability for ex-
plosives safety and performance

Source: U.S. Department of Defense, Air Force Office of Scientific Research (AFOSR), Multidisciplinary
University Research Initiatives (MURI) Program

Role: Co-Investigator (PI: Thomas Sewell)

Description: The goal of this project is to develop machine learning capacities to predict the safety and
performance characteristics of explosives.

NFL/Biocore | $200,000 | 04/2022~03/2023

Title: NFL Pose Estimation Project; Bio-fidelic Pose and Motion Estimation of American Football Players in
Videos

Source: National Football League (NFL)/Biocore LLC.

Role: Principal Investigator

Description: (Confidential)

CDC/NIOSH (1 R21 OHo11911) | $201,161 | 09/2021~09/2023

Title: Using Computer Vision and Deep Learning to Measure Worker Kinematics

Source: National Institute for Occupational Safety and Health (NIOSH)

Role: Co-Investigator (PI: Nathan Fethke)

Description: This project aims to validate the efficacy of computer vision pose estimation methods for
observation-based ergonomic assessment.

NASA (NNH19ZDAo001iN-HTMS) | $1,236,519 | 07/2020~06/2023

Title: Investigating the Mechanisms of Particle Energization in Collisionless Heliospheric Shocks

Source: National Aeronautics and Space Administration (NASA)

Role: Co-Investigator (PI: Gregory Howes)

Description: The goal of this project is to understand the physics of collisionless heliospheric shocks by
analyzing patterns from space experiments and simulations using convolutional neural networks.

DOD/AFOSR (FA9550-19-1-02) | $899,563 | 06/2019~05/2022

Title: Machine learning mesoscale structure-property-performance relationships of energetic materials for multi-
scale modeling of shock-induced detonation

Source: U.S. Department of Defense, Air Force Office of Scientific Research (AFOSR)

Role: Co-Principal Investigator (PI: H.S. Udaykumar)

Description: In this project, we are looking to learn mesoscale structure-property-performance relation-
ships of energetic materials, such as explosives, propellants, and fuels, using deep neural networks.

NSF 2040532 | $999,770 | 09/2020~05/2021 (No cost extension until 08/2022)

Title: NSF Convergence Accelerator - Track D: ImagiQ: Asynchronous and Decentralized Federated Learning for
Medical Imaging

Source: National Science Foundation (NSF)

Role: Principal Investigator



Stephen Baek 11

Description: This project entails a collaboration among five academic institutions including the Uni-
versity of Iowa, Stanford University, University of Chicago, Harvard University, and Yale University,
teamed up with NVIDIA Corporation and four other medical Al startups to advance distributed ma-
chine learning (federated learning) for medical imaging.

Inseer #2 | $109,200 | 12/2019~11/2020 (No cost extension until 11/2022)

Title: Development of Computer Vision Based Human Activity Data Collection System

Source: Inseer, Inc.

Role: Principal Investigator

Description: The goal of this project is to develop an imaging facility to collect images and videos of
various human activities for the purpose of training convolutional neural networks for vision-based
ergonomic analysis.

Aisin #2 | $78,600 | 04/2019~03/2020

Title: Modeling anthropometrically accurate avatars for vehicle simulations
Source: Aisin Technical Center of America, Inc.

Role: Principal Investigator

Description: (Confidential)

Hyundai Motors | $221,398 | 04/2019~01/2020

Title: A study on user experience in autonomous driving scenarios
Source: Hyundai Motor Company

Role: Principal Investigator

Description: (Confidential)

DOT/FHWA (693]]J31750016) | $1,862,640 | 10/2017~09/2019

Title: Developing connected simulation to study interactions between drivers, pedestrians, and bicyclists

Source: U.S. Department of Transportation (DOT), Federal Highway Administration (FHWA) Exploratory
Advanced Research (EAR) Program

Role: Co-Principal Investigator (PI: Daniel McGehee)

Description: The goal of this project was to develop virtual reality technologies for interactive simula-
tion among subjects within different simulation environments in order to study road user behaviors for
enhancing road safety.

Inseer #1 | $24,063 | 07/2019~08/2019

Title: Development of Cloud-based Video Analysis Framework
Source: Inseer, Inc.

Role: Principal Investigator

Description: (Confidential)

CDC (R49 CE002108-05) | $15,000 | 07/2018~06/2019

Title: In-home gait and balance screening for the risk assessment of falls in elderly populations

Centers for Disease Control and Prevention (CDC), National Center for Injury Prevention and Control
(University of Iowa Subaward)

Role: Principal Investigator

Description: The goal of this project was to study elderly gait motions using smart-shoe sensors and
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develop a predictive model for future risk of fall injury.

Aisin #1 | $250,000 | 10/2017~03/2019

Title: Driver state detection via deep learning
Source: Aisin Technical Center of America, Inc.
Role: Principal Investigator

Description: (Confidential)

DOT/UTC (69A3551747131) | $25,933 | 05/2018~11/2018

Title: Driver36o: A four-dimensional scanning system to better understand drivers

Source: U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technol-
ogy (University of Iowa Safer-SIM Subaward)

Role: Principal Investigator

Description: The objective of this project was to construct a four-dimensional scanning system to be
installed in a driving simulator.

Old Gold Fellowship | $6,000 | 05/2018~08/2018

Title: Deep learning on non-Euclidean domains

Source: Old Gold Summer Fellowship, University of Iowa

Role: Principal Investigator Description: The goal of this project was to develop a mathematical foun-
dation for expanding the basic building blocks of deep neural networks to non-Euclidean domains such
as manifolds, graphs, and point clouds.

DOD/ONR (N00014-16-1-2220) | $41,196 | 01/2016~12/2017

Title: Malum Terminus: A US Marine Corps simulation system for injury avoidance

Source: U.S. Department of Defense (DOD) Office of Naval Research (ONR) (University of Iowa Sub-
award)

Role: Principal Investigator

Description: The goal of this study was to discover the causal effects of various demographic, anthropo-
metric, physiological, and biomechanical factors on musculoskeletal injury and to develop an artificial
intelligence-powered simulation tool for predicting potential injury.

DOD/ARL (W911QY-12-C-0009) | $30,000 | 06/2016~02/2017

Title: Integrated human model for PPE analysis and design

Source: U.S. Department of Defense (DOD) Department of Army (University of Iowa Subaward)

Role: Principal Investigator Description: The goal of this project was to develop a digital human model
for the analysis and design of personal protection equipment (PPE) covering a diverse anthropometric
population.

Teaching

Instructor Effectiveness

Recognition from the Graduating Classes of 2016, 2018, 2019, 2020 at the University of Iowa
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Courses Taught

Instructor, DS 6404 / MAE 6592 Physics-Aware Deep Learning, University of Virginia, 2026—-present.

Instructor, DS 6210 Numerical Analysis and Optimization for Data Science, University of Virginia,
2023—present.

Instructor, DS 6050 Deep Learning, University of Virginia, 2021—present.

Instructor, ENGR:1300 Introduction to Engineering Computing, Core Engineering Course, University
of Iowa, 2019.

Instructor, ISE:6380 Deep Learning, Graduate Course, University of lowa, 2018-2021.
Instructor, ISE:4172 Big Data Analytics, Undergraduate Elective, University of lowa, 2018-2020.

Instructor, 1E:6232 Advanced Computer-Aided Design and Manufacturing, Graduate Course, Univer-
sity of Iowa, 2015-2017.

Instructor, ENGR:2760 Design for Manufacturing, Core Engineering Course, University of Iowa, 2016—
2018.

Instructor, Computer-Aided Design, Graduate Course, Seoul National University, 2014.

Teaching Assistant, Digital Computer Concept and Practice, Undergrad Course, Seoul National Uni-
versity, 2011-2012.

Teaching Assistant, Computer-Aided Design, Graduate Course, Seoul National University, 2010-2012.

Teaching Assistant, Computer-Aided Design and Manufacturing, Undergraduate Elective, Seoul Na-
tional University, 2010-2012.

Short Courses/Workshops

Physics-Aware Deep Learning, Global Lecture Series, Yonsei University, Seoul, Korea, July 2025.

Physics-Aware Deep Learning, Global Initiative of Academic Networks (GIAN) Course Series, Indian
Institute of Information Technology, Design and Manufacturing, Jabalpur, India, February 2025.

Courses Developed

DS 6404 / MAE 6592 Physics-Aware Deep Learning, University of Virginia, 2026—present.

DS 6210 Numerical Analysis and Optimization for Data Science, University of Virginia, 2023—present.
DS 7400 Machine Learning III: Deep Learning, University of Virginia, 2023—-present.

ISE:6380 Deep Learning, Graduate Course, University of Iowa, 2018-2021.

IE:6232 Advanced Computer-Aided Design and Manufacturing, Graduate Course, University of lowa,
2015-2017.

Graduate Students Advised

9. Bingzhe Chen, M.S., School of Data Science, University of Virginia, 2024~2025
Placement: Tencent

8. Venous Roshdibenam, Ph.D., Industrial and Systems Engineering, University of lowa, 2018~2021
Thesis: Machine Learning Prediction of Fall Risk in Older Adults Using Timed Up and Go Test Kinematics
(Funding: IPRC/Inseer)

Placement: Essentia Health
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Yusen He, Ph.D. Industrial and Systems Engineering, University of lowa, 2017~2020

Thesis: Prediction & Visualization of Lung Cancer Survival Using Convolutional Encoder-Decoder Networks
(Funding: TA/U.S. DOT/Ballard-Seashore Graduate Fellowship)

Placement: Data Scientist, Grinnell College

Zhiyu Sun, Ph.D. Industrial Engineering, University of lowa, 2016~2019

Thesis: Deep learning on curved surfaces: Manifold-formulation of convolutional neural networks and its
operations (Funding: Startup/ONR)

Placement: Research Scientist, Midea

Jessica R. Shull, M.S., Industrial and Systems Engineering, University of lowa, 2019~2021
Non-thesis Track.
Placement: Systems Engineer, Collins Aerospace

Sehyun Chun, M.S., Industrial and Systems Engineering, University of lowa, 2018~2021
Non-thesis Track.

Benjamin R. Perlson, M.S. Industrial Engineering, University of Iowa, 2016~2019
Non-thesis Track.
Placement: Innovation Manager, DHL

Zachary J. Nolte, M.S. Industrial Engineering, University of lowa, 2015~2017
Thesis: Massive 3D model segmentation through gamification (Funding: Startup)
Placement: Research Engineer, EPIC Systems

. Samuel S. Mate, M.S. Mechanical Engineering, University of lowa, 2015~2016
Thesis: Anthropometric human modeling based on nonlinear statistical shape analysis (Funding: Startup)
Placement: Physics Teacher, DSST Public Schools

Post-graduate Scholars Mentored

8

. Trevor Reed, Ph.D., University of Virginia, 2024~present
Xinlun Cheng, Ph.D., University of Virginia, 2024~present
Shahab Azarfar, Ph.D., University of Virginia, 2023~2025

Mohammad Shafkat Islam, Ph.D., University of Virginia, 2021~2024
First position after departure: Data Scientist, Arizona Public Service

Phong Nguyen, Ph.D., University of Virginia, 2021~2024
First position after departure: Assistant Professor, Phenikaa University, Hanoi, Vietnam

Dominik Mattioli, Ph.D., University of Virginia, 2022~2023
First position after departure: Research Engineer, University of Iowa Hospitals and Clinics

Jerome Charton, Ph.D., University of lowa, 2019~2021
First position after departure: Harvard Medical School

Nima Hamidi Ghalehjegh, Ph.D., University of Iowa, 2018~2019
First position after departure: Bayer
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Visiting Scholars Hosted

3.

2.

1.

Jinyoung Jeong, Visiting PhD Student, 2026~2027
School of Mechanical Engineering, Kyungpook National University, Daegu, South Korea

Florian Wiesner, Ph.D., Visiting PhD Student, 2025
Chemical Process Engineering, RWTH Aachen University, Aachen, Germany

Sanghun Choi, Ph.D., Visiting Professor, 2023~2024
School of Mechanical Engineering, Kyungpook National University, Daegu, South Korea

Current Students

7.

Layla Ranjibar, Ph.D. Student, School of Data Science, University of Virginia, 2024~2028 (expected)
Thesis: TBD (Funding: Coulter Foundation)

Clarence Williams, Ph.D. Student, School of Data Science, University of Virginia, 2024~2027 (ex-
pected)
Thesis: TBD (Funding: Air Force NRO)

Zoé Gray, Ph.D. Student, School of Data Science, University of Virginia, 2023~2028 (expected)
Thesis: TBD (Funding: DOE LDRD)

Jack Beerman, Ph.D. Student, School of Data Science, University of Virginia, 2023~2026 (expected)
Thesis: TBD (Funding: Air Force NRO)

Navya Annapareddy, Ph.D. Student, School of Data Science, University of Virginia, 2022~2026
(expected)
Thesis: TBD (Funding: Start-up)

Jason Wang, Ph.D. Student, School of Data Science, University of Virginia, 2022~2026 (expected)
Thesis: TBD (Funding: Start-up)

Joseph B. Choi, Ph.D. Student, School of Data Science, University of Virginia, 2018~2024 (expected)
Thesis: TBD (Funding: U.S. DOT, NSF)

Publications

Open Source Software Codes

8.

7-

PARCtorch - More versatile PyTorch implementation of PARC. https://github.com/baeklab/parc

CellTransformer - Neuronal cell body segmentation using vision transformers. https://github.
com/stephenbaek/cell-transformer

PARC - Physics-aware recurrent convolutions for predicting thermomechanics of energetic materials.
https://github.com/stephenbaek/parc

PyAcclaim - ASF/AMC motion data parser without hardcoding. https://github.com/stephenbaek/
pyacclaim

ANMAF - Automated neuronal morphology analysis framework using convolutional neural net-
works. https://github.com/stephenbaek/ANMAF


https://github.com/baeklab/parc
https://github.com/stephenbaek/cell-transformer
https://github.com/stephenbaek/cell-transformer
https://github.com/stephenbaek/parc
https://github.com/stephenbaek/pyacclaim
https://github.com/stephenbaek/pyacclaim
https://github.com/stephenbaek/ANMAF

Stephen Baek 16

3. IsoBlend - Isometric shape interpolation. https://github.com/stephenbaek/isoblend

2. ZerNet - Zernike convolutional neural network for geometric deep learning. https://github.com/
stephenbaek/zernet

1. Shape Matters - Statistical analysis of body shape-income relationship. https://github.com/stephenbaek/
shape_matters

Working Papers

3. Annapareddy, N. & Baek, S. (2025). Automated joint prediction for real-time occupational risk assessment
in baggage handling.

2. Huang, Y, Lin, Q., Baek, S., & Street, N. (2022). Federated learning on adaptively weighted nodes by bilevel
optimization. arXiv Preprint: arXiv:2207.10751.

1. Nickl-Jockschat, T., Baek, S., Peterson, Z. J., Charton, J., Pavic, M., Nastruz, M., Rooke, E., Sharkey,
R. J., Eickhoff, S. B., Hawrylycz, M., & Abel, T. (2022). The transcriptomic architecture of the human
cerebral cortex. bioRxiv Preprint: https:/ /doi.org/10.1101/2024.06.20.599687.

Journal Articles

56. Gray, Z. J., Choi, J. B., Choi, Y., Springer, H. K., Udaykumar, H., & Baek, S. S. (2026). Reduced order
modeling of energetic materials using physics-aware recurrent convolutional neural networks in a
latent space (LatentPARC). Propellants, Explosives, Pyrotechnics, bor: 10.1002/prep.70141.

55. Zenk, M. et al. (2025). Towards fair decentralized benchmarking of healthcare Al algorithms with
the federated tumor segmentation (FeTS) challenge. Nature Communications, 16(1): 6274.

54. Cheng, X., Choi, J., Udaykumar, H., & Baek, S. (2025). Multi-resolution physics-aware recurrent
convolutional neural network for complex flows. APL Machine Learning, 3. por: 10.1063/5.0295883.

53. Cheng, X., Chen, B., Choj, J., Nguyen, Y.-T., Seshadri, P., Verma, M., Udaykumar, H. S., & Baek, S.
(2025). A physics-aware deep learning model for shear band formation around collapsing pores in
shocked reactive materials. Journal of Applied Physics, po1: 10.1063/5.0294397.

52. Kim, M., Chau, N.-K,, Park, S., Nguyen, P. C., Baek, S. S., & Choi, S. (2025). Physics-aware machine
learning for computational fluids dynamics surrogate model to estimate ventilation performance.
Physics of Fluids, 37(2): 027130. DOI: 10.1063/5.0251641.

51. Cheng, X., Nguyen, P. C., Seshadri, P. K., Verma, M., Gray, Z. J., Beerman, J. T., Udaykumar, H., &
Baek, S. S. (2024). Physics-aware recurrent convolutional neural networks for modeling multiphase
compressible flows. International Journal of Multiphase Flow, 177: 104877.

50. Letzkus, L., Pulido, J. V., Adeyemo, A., Baek, S., & Zanelli, S. (2024). Machine learning approaches
to evaluate infants’ general movements in the writhing stage—a pilot study. Scientific Reports, 14(1):

4522.

49. Udaykumar, H., Wurster, S., Tomaschewski, D., & Baek, S. (2024). The impact of artificial intelligence
and machine learning on energetics materials research and development. Propellants, Explosives, &
Pyrotechnics, 49(10-11). por: 10.1002/prep.202400300.

48. Ho, T. T., Tran, M. T., Cui, X., Lin, C.-L., Baek, S., Kim, W. ], Lee, C. H., Jin, G. Y., Chae, K. J., & Choi,
S. (2024). Human-airway surface mesh smoothing based on graph convolutional neural networks.
Computer Methods and Programs in Biomedicine, 246.


https://github.com/stephenbaek/isoblend
https://github.com/stephenbaek/zernet
https://github.com/stephenbaek/zernet
https://github.com/stephenbaek/shape_matters
https://github.com/stephenbaek/shape_matters
http://dx.doi.org/10.1002/prep.70141
http://dx.doi.org/10.1063/5.0295883
http://dx.doi.org/10.1063/5.0294397
http://dx.doi.org/10.1063/5.0251641
http://dx.doi.org/10.1002/prep.202400300
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47.

46.

45.

44

43.

42.

41.

40.

39-

38.

37-

36.

35-

Hong, D., Wang, T., & Baek, S. (2023). Protorynet: interpretable text classification via prototype
trajectory. Journal of Machine Learning Research, 24(264): 1—-39.

Cheng, X., Zhang, S., Nguyen, P. C. H.,, Azarfar, S., Chern, G.-W., & Baek, S. S. (2023). Convolutional
neural networks for large-scale dynamical modeling of itinerant magnets. Physical Review Research,
5(3): 033188. por: 10.1103/PhysRevResearch.5.033188.

Islam, M. S., Suryavanshi, P, Baule, S., Glykys, J., & Baek, S. (2023). A deep learning approach for
neuronal cell body segmentation in neurons expressing GCaMP using a swin transformer. ENeuro,
DoI: 10.1523/ENEURO.0148-23.2023.

Gainey, J. C., He, Y., Zhu, R, Baek, S. S., Wu, X, Buatti, ]. M., Allen, B. G., Smith, B. J., & Kim, Y.
(2023). Predictive power of deep-learning segmentation based prognostication model in non-small
cell lung cancer. Frontiers in Oncology, 13: 868471. pOI: 10.3389/fonc.2023.868471.

Nguyen, P. C., Choi, J. B., Udaykumar, H., & Baek, S. (2023). Challenges and opportunities for ma-
chine learning in multiscale computational modeling. ASME Journal of Computing and Information
Science in Engineering, 23: 060808. DoOI: 10.1115/1.4062495.

Nguyen, P. C., Nguyen, Y.-T., Choi, J. B., Seshadri, P. K., Udaykumar, H., & Baek, S. (2023). PARC:
physics-aware recurrent convolutional neural networks to assimilate meso scale reactive mechanics
of energetic materials. Science Advances, 9(17): eadd6868. por: 10.1126/sciadv.add6868.

Choi, B. S., Yoo, S. K., Moon, J., Chung, S. Y., Oh, J., Baek, S., Kim, Y., Chang, J. S., Kim, H., & Kim, J. S.
(2023). Acute coronary event (ACE) prediction following breast radiotherapy by features extracted
from 3D CT, dose, and cardiac structures. Medical Physics, 50(10): 6409—6420. DOI: 10.1002/mp. 16398.

Choi, J. B., Nguyen, P. C,, Sen, O., Udaykumar, H., & Baek, S. (2023). Artificial intelligence approaches
for energetic materials by design: state of the art, challenges, and future directions. Propellants, Ex-
plosives, Pyrotechnics, 48(4): €202200276. DOL: 10.1002/prep . 202200276.

Nguyen, P. C., Nguyen, Y.-T., Seshadri, P. K., Choj, J. B., Udaykumar, H., & Baek, S. (2023). A physics-
aware deep learning model for energy localization in multiscale shock-to-detonation simulations of
heterogeneous energetic materials. Propellants, Explosives, Pyrotechnics, 48(4): €202200268. po1: 10 .
1002/prep . 202200268.

Takezawa, Y., Langton, R., Baule, S. M., Zimmerman, M. B., Baek, S., & Glykys, J. (2023). Role of
NKCC1 and KCC2 during hypoxia-induced neuronal swelling in the neonatal neocortex. Neurobiol-
ogy of Disease, 178: 106013.

Bakas, S. et al. (2022). Federated learning enables big data for rare cancer boundary detection. Nature
Communications, 13: Article No. 7436. por: 10.1038/s41467-022-33407-5.

Nguyen, P. C., Vlassis, N. N., Bahmani, B., Sun, W., Udaykumar, H., & Baek, S. (2022). Synthesizing
controlled microstructures of porous media using generative adversarial networks and reinforcement
learning. Scientific Reports, 12: Article No. 9034. por: 10.1038/s41598-022-12845-7.

Baru, C., Pozmantier, M., Altintas, 1., Baek, S., Cohen, J., Condon, L., Fanti, G., Fernandez, R. C.,
Jackson, E., Lall, U., Landman, B., Li, H. H., Marin, C., Lopez, B. M., Metaxas, D., Olsen, B., Page,
G., Shang, J., Turkan, Y., & Zhang, P. (2022). Enabling Al innovation via data and model sharing:
an overview of the NSF Convergence Accelerator Track D. AAAI Al Magazine, por: 10.1002/aaai .
12042.


http://dx.doi.org/10.1103/PhysRevResearch.5.033188
http://dx.doi.org/10.1523/ENEURO.0148-23.2023
http://dx.doi.org/10.3389/fonc.2023.868471
http://dx.doi.org/10.1115/1.4062495
http://dx.doi.org/10.1126/sciadv.add6868
http://dx.doi.org/10.1002/mp.16398
http://dx.doi.org/10.1002/prep.202200276
http://dx.doi.org/10.1002/prep.202200268
http://dx.doi.org/10.1002/prep.202200268
http://dx.doi.org/10.1038/s41467-022-33407-5
http://dx.doi.org/10.1038/s41598-022-12845-7
http://dx.doi.org/10.1002/aaai.12042
http://dx.doi.org/10.1002/aaai.12042
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34

33

32.

31.

30.

29.

28.

27.

26.

25.

24.

23.

22.

21.

Roy, S., Neal, C., Nguyen, Y. T., Baek, S., & Udaykumar, H. S. (2022). Meso-scale simulation of
energetic materials I: a method for generating synthetic microstructures using deep feature repre-
sentations. Journal of Applied Physics, 131(5): 055904. DOI: 10.1063/5.0065294.

Huang, W,, Samanta, A., Chen, Y., Baek, S., Shaw, S. K., & Ding, H. (2021). Machine learning model
for understanding laser superhydrophobic surface functionalization. Journal of Manufacturing Pro-
cesses, 69: 491—502. DOIL: 10.1016/j. jmapro.2021.08.007.

Song, S. & Baek, S. (2021). Body shape matters: Evidence from machine learning on body shape-
income relationship. PLOS ONE, 16(y): 1-17. poL: 10. 1371/ journal . pone . 0254785.

Roshdibenam, V., Jogerst, G. J., Butler, N. R., & Baek, S. (2021). Machine learning prediction of
fall-risk in older adults using timed up & go test kinematics. Sensors, 21(10): 3481. po1: 10.3390/
521103481.

Tong, L., Langton, R., Glykys, J., & Baek, S. (2021). ANMAF: an automated neuronal morphology
analysis framework using convolutional neural networks. Scientific Reports, Article No. 8179. por:
10.1038/s41598-021-87471-w.

Charton, J., Baek, S., & Kim, Y. (2020). Mesh repairing using topology graphs. Journal of Computational
Design and Engineering, 8(1): 251-267. DOI: 10.1093/jcde/qwaal76.

Sun, Z., Rooke, E., Charton, J., He, Y., Lu, J., & Baek, S. (2020). ZerNet: Convolutional neural networks
on arbitrary surfaces via Zernike local tangent space estimation. Computer Graphics Forum, 39(6): 204~
216. DOL: 10.1111/cgf . 14012.

Chun, S, Roy, S., Nguyen, Y. T., Choi, J. B.,, Udaykumar, H. S., & Baek, S. (2020). Deep learning for
synthetic microstructure generation in a materials-by-design framework for heterogeneous energetic
materials. Scientific Reports, 10: Article No. 13307. bor: 10.1038/s41598-020-70149-0.

Sun, Z., He, Y., Gritsenko, A., Lendasse, A., & Baek, S. (2020). Embedded spectral descriptors: learn-
ing the point-wise correspondence metric via Siamese neural networks. Journal of Computational De-
sign and Engineering, 7(1): 18—29. poI: 10.1093/jcde/qwaa003.

Baek, S., He, Y., Allen, B. G., Buatti, ]. M., Smith, B. J., Tong, L., Sun, Z.,, Li, R., Wu, J., Diehn, M.,
Loo, B. W, Plichta, K. A., Seyedin, S. N., Gannon, M., Cabel, K. R,, Kim, Y., et al. (2019). Deep
segmentation networks discover biomarkers for lung cancer survival. Scientific Reports, 9: Article No.
17286. DOIL: 10.1038/s41598-019-53461-2.

Ouyang, T., He, Y., Li, H,, Sun, Z., & Baek, S. (2019). Modeling and forecasting short-term power load
with copula model and deep belief network. IEEE Transactions on Emerging Topics in Computational
Intelligence, 3(2): 127-136. DOI: 10.1109/TETCI.2018.2880511.

Yoon, S., Baek, S., & Lee, D. (2019). 4D cardiac motion modeling using pair-wise mesh registration.
Lecture Notes in Computer Science, 11395: 161-170. DOI: 10.1007/978-3-030-12029-0_18.

Liu, T. C,, Bhatt, R, Farrell, K. D., Baek, S., Liu, Y. M., Abdel-Malek, K., & Arora, J. (2018). A quan-
titative assessment of variations in the palm surface area as a percentage of total body surface area
within the general population. International Journal of Human Factors Modelling and Simulation, 6(1):
81—96. DOI: 10.1504/IJHFMS.2018.091359.

Gritsenko, A., Akusok, A., Baek, S., Miche, Y., & Lendasse, A. (2018). Extreme Learning Machines
for VISualization+R - mastering visualization with target variables. Cognitive Computation, 10(3): 464~
477. DOL: 10.1007/s12559-017-9537-6.


http://dx.doi.org/10.1063/5.0065294
http://dx.doi.org/10.1016/j.jmapro.2021.08.007
http://dx.doi.org/10.1371/journal.pone.0254785
http://dx.doi.org/10.3390/s21103481
http://dx.doi.org/10.3390/s21103481
http://dx.doi.org/10.1038/s41598-021-87471-w
http://dx.doi.org/10.1093/jcde/qwaa076
http://dx.doi.org/10.1111/cgf.14012
http://dx.doi.org/10.1038/s41598-020-70149-0
http://dx.doi.org/10.1093/jcde/qwaa003
http://dx.doi.org/10.1038/s41598-019-53461-2
http://dx.doi.org/10.1109/TETCI.2018.2880511
http://dx.doi.org/10.1007/978-3-030-12029-0_18
http://dx.doi.org/10.1504/IJHFMS.2018.091359
http://dx.doi.org/10.1007/s12559-017-9537-6
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20.

19.

18.

17.

16.

15.

14.

13.

12.

11.

10.

Shi, Y., Zhang, Y., Baek, S., Backer, W. D., & Harik, R. (2018). Manufacturability analysis for additive
manufacturing using a novel feature recognition technique. Computer-Aided Design and Applications,
15(6): 941-952. DOI: 10.1080/16864360.2018.1462574.

Luo, Y., Fan, Z., Baek, S., & Lu, J. (2018). Machine learning-aided exploration of relationship between
strength and elastic properties in ascending thoracic aneurysm. International Journal for Numerical
Methods in Biomedical Engineering, 34(6): e2977. poL: 10.1002/cnm.2977.

Sun, Z., Harik, R., & Baek, S. (2018). Mesh segmentation via geodesic curvature flow. Computer-Aided
Design and Applications, 15(5): 677-683. DoI: 10.1080/16864360.2018.1441235.

Harik, R., Shi, Y., & Baek, S. (2017). Shape Terra: mechanical feature recognition based on a persistent
heat signature. Computer-Aided Design and Applications, 14(2): 206-218. boI: 10.1080/16864360.2016.
1223433.

Akusok, A., Baek, S., Miche, Y., Bjork, K.-M., Nian, R., Lauren, P, & Lendasse, A. (2016). ELMVIS+:
fast nonlinear visualization technique based on cosine distance and extreme learning machines.
Neurocomputing, 205: 247—263. DOL: 10.1016/j .neucom.2016.04.039.

Baek, S.-Y. & Lee, K. (2016). Statistical foot-shape analysis for mass-customisation of footwear. Inter-
national Journal of Computer Aided Engineering and Technology, 8(1/2): 80—98. por: 10.1504/IJCAET.
2016.073265.

Baek, S.-Y.,, Kam, D.-U., & Lee, K. (2015). Differential operators on a triangular mesh and their
applications. Transactions of the Society of CAD/CAM Engineers, 20(1): 44—54.

Baek, S.-Y., Lim, ]., & Lee, K. (2015). Isometric shape interpolation. Computers & Graphics, 46(1): 257—
263. DOT: 10.1016/j.cag.2014.09.025.

Park, J., Kim, T., Baek, S.-Y., & Lee, K. (2015). An algorithm for estimating surface normal from its
boundary curves. Journal of Computational Design and Engineering, 2(1): 67—72. boL: 10.1016/j. jcde.
2014.11.007.

Baek, S.-Y. & Lee, K. (2014). An isometric shape interpolation method on mesh models. Transactions
of the Society of CAD/CAM Engineers, 19(2): 1-10.

Cho, S., Baek, D., Baek, S.-Y., Lee, K., & Bang, H. (2014). 3d volume drawing on a potter’s wheel.
IEEE Computer Graphics and Applications, 34(3): 50-58. DOI: 10.1109/MCG.2014. 3.

Choi, J.-H., Baek, S.-Y., Kim, Y., Son, T.-G., Park, S., & Lee, K. (2014). Automatic detection of inferior
alveolar nerve canal from cone-beam computed tomography images for dental surgery planning.
Studies in Health Technology and Informatics, 196(1): 61-65. DOIL: 10.3233/978-1-61499-375-9-61.

Song, J., Cho, S., Baek, S.-Y,, Lee, K., & Bang, H. (2014). GaFinC: gaze and finger control interface for
3D model manipulation in CAD application. Computer-Aided Design, 46(1): 239—245. DOI: 10.1016/
j.cad.2013.08.039.

Baek, S.-Y. & Lee, K. (2013). Parametric human body modeling system for virtual garment fitting.
International Journal of Computer Aided Engineering and Technology, 5(2/3): 242—261. poL: 10 . 1504/
TJCAET.2013.052932.

Baek, S.-Y.,, Wang, J. H,, Song, L., Lee, K., Lee, J., & Koo, S. (2013). Automated bone landmarks
prediction on the femur using anatomical deformation technique. Computer-Aided Design, 45(2): 505—
510. DOIL: 10.1016/j.cad.2012.10.033.


http://dx.doi.org/10.1080/16864360.2018.1462574
http://dx.doi.org/10.1002/cnm.2977
http://dx.doi.org/10.1080/16864360.2018.1441235
http://dx.doi.org/10.1080/16864360.2016.1223433
http://dx.doi.org/10.1080/16864360.2016.1223433
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prosthesis. In 2014 Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang, Korea.

Park, J.-S., Kim, T., Baek, S.-Y., & Lee, K. (2014). An algorithm for estimating surface normal from
its boundary curves. In 2014 Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang,
Korea. .
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16.

15.

14.

13.

12.

11.

10.

Song, J., Cho, S., Baek, S.-Y,, Lee, K., & Bang, H. (2013). GaFinC: Gaze and finger control interface
for 3D model manipulation in CAD application. In SIAM Conference on Geometric & Physical Modeling
(GD/SPM13). Denver, CO, USA. .

Park, H., Lee, D., Yang, S., Lee, S., Baek, S.-Y., & Lee, K. (2012). KineCAD: A novel gesture-based
CAD system using kinect. In 2012 Asian Conference on Design and Digital Engineering (ACDDE 2012).
Hokkaido, Japan.

Baek, S.-Y,, Wang, J. H., Song, I, Lee, K., & Koo, S. (2012). Automated bone landmarks prediction
on the femur using anatomical deformation technique. In Symposium on Solid and Physical Modeling
(SPM 2012). Dijon, France.

Lee, S., Baek, S.-Y., Son, J., Kim, D., & Lee, K. (2012). Changes in medio-lateral knee joint reactions
of flatfoot patients due to insole conditions. In 18th Congress of the European Society of Biomechanics.
Lisbon, Portugal.

Baek, S.-Y., Son, J., & Lee, K. (2012). Statistical analysis of foot shape for designing mass-customized
footwear. In 9th International Symposium on Tools and Methods for Competitive Engineering (TMCE 2012).
Karsluhe, Germany.

Son, J., Baek, S.-Y., & Lee, K. (2012). Automatic measurement of dimensions of 3D foot scan data. In
Asian Workshop on 3D Body Scanning Technologies. Tokyo, Japan.

Baek, S.-Y., Son, J., & Lee, K. (2012). Knowledge-based design framework for user-tailored insoles. In
2012 Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang, Korea.

Lee, S., Baek, S.-Y,, Son, J., Kim, D., & Lee, K. (2012). Changes in medio-lateral knee joint reaction
force of patients with over-pronation during gait due to insole parameters. In 2012 Annual Conference
of the Society of CAD/CAM Engineers. Pyeongchang, Korea.

Son, ]J., Baek, S.-Y., & Lee, K. (2012). An algorithm for automatic measurement of dimensions of 3D
foot scan data. In 2012 Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang, Korea.

Baek, S.-Y., Lee, J., & Lee, K. (2011). Deformation of raw 3D scan surfaces via multi-resolution RBF
networks. In Asian Workshop on 3D Body Scanning Technologies. Tokyo, Japan.

Jo, J., Baek, S.-Y,, Lee, K., Song, I.-s., & Koo, S. (2011). Statistical deformation of femur geometry. In
2011 Spring Conference of the Korean Society of Mechanical Engineers. Pohang, Korea.

Lee, J., Baek, S.-Y., & Lee, K. (2011). 3D generic vertebra model for computer aided diagnosis. In 2011
Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang, Korea.

Baek, S.-Y. & Lee, K. (2010). Interactive parametric modeling of human body shape. In 2010 Asian
Conference on Design and Digital Engineering (ACDDE 2010). Jeju, Korea.

Baek, S.-Y. & Lee, K. (2010). Parametric human body modeling system for virtual garment fitting.
In 8th International Symposium on Tools and Methods of Competitive Engineering (TMCE 2010). Ancona,
Italy.

Baek, S.-Y., Kim, B.-Y., & Lee, K. (2009). 3D face model reconstruction from single 2D frontal image.
In 8th ACM SIGGRAPH International Conference on Virtual Reality Continuum and Its Applications in
Industry (VRCAI ‘09). Tokyo, Japan. .

Jang, T., Baek, S.-Y., & Lee, K. (2009). Synthesis of human body shape for given body parameters us-
ing 3D body scan data. In 2009 Annual Conference of the Society of CAD/CAM Engineers. Pyeongchang,
Korea.
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Keynotes & Invited Talks

External

36.

35-

34-

33

32.

31.

30.

29.

28.

27.

26.

25.

24.

23.

22.

21.

Towards a Physics Foundation Model International Workshop on AI-CFD Integrated Biomedical Modeling,
Kyungpook National University, Daegu, Korea, December 2025.

Modeling Extreme Physics Phenomena Using Physics-Aware Deep Learning Korean Society of Me-
chanical Engineers (KSME) Al Summer School, Ajou University, Incheon, Korea, July 2025.

Can Al uncover the laws of physics by observing apples falling from the trees? International Workshop
on Designing at the Convergence of Asthma Imaging and Computational Physics, Kyungpook National
University, Daegu, Korea, July 2025.

Can AI uncover the laws of physics by observing apples falling from the trees? Graduate Seminar,
Kyunghee University, Suwon, Korea, June 2025.

Can Al uncover the laws of physics by observing apples falling from the trees? The §th HYU-CNU
Joint International Symposium, Hanyang University, Seoul, Korea, June 2025.

Physics-Aware Recurrent Convolutions (PARC) for Modeling Extreme Dynamics Emerging Ideas in
Al for Materials and Mechanical Design, Duke University, May 2025.

Can AI uncover the laws of physics by observing apples falling from the trees? Physics Colloquium,
Virginia Commonwealth University, April 2025.

Can AI uncover the laws of physics by observing apples falling from the trees? Graduate Seminar,
Purdue University, December 2024.

Physics-Aware Recurrent Convolutional Neural Networks for Modeling Hotspot Formation and
Growth in Energetic Materials The Materials Science & Technology (MS&T) Technical Meeting and Exhi-
bition, Pittsburgh, Pennsylvania, October 2024.

Predicting shock initiation threshold using physics-aware deep learning models R1 M&S Brown Bag
Seminar Series, Office of Naval Research, Indian Head, Maryland (Virtual), September 2024.

Can AI uncover the laws of physics by observing apples falling from the trees? Lunch and Learn
Seminar Series, Logistics Management Institute (LMI), August 2024.
https://www.youtube.com/watch?v=2104dQNFun8

Predicting shock initiation threshold using physics-aware deep learning models 17th International
Detonation Symposium, Kansas City, Missouri, August 2024.

On the Potentials and Challenges of Physics-Aware Deep Learning in Energetic Materials Research
Artificial Intelligence for Energetics Workshop (AI4E), Army Research Office, Aberdeen Proving Ground,
Maryland, March 2024.

Physics-Aware Recurrent Convolutional Neural Networks for Modeling Hotspot Formation and
Growth in Energetic Materials The Minerals, Metals & Materials Society (TMS) Annual Meeting, Or-
lando, Florida, March 2024.

Can Al uncover the laws of physics by observing apples falling from trees? Biomedical Data Science
Innovation Seminar, The Foundations of Biomedical Data Science, Virtual, October 2023.
https://youtube.com/live/qhSkX7DjvSM

Can Al uncover the laws of physics by observing apples falling from trees? KSCFE Mini Symposium
on AI-CFD and KSAS Aerodynamics Workshop, Yeosu, South Korea (Virtual), August 2023.


https://www.youtube.com/watch?v=Zlo4dQNFun8
https://www.youtube.com/watch?v=Zlo4dQNFun8
https://youtube.com/live/qhSkX7DjvSM
https://youtube.com/live/qhSkX7DjvSM
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20.

19.

18.

17.

16.

15.

14.

13.

12.

11.

10.

Can Al uncover the laws of physics by observing apples falling from trees? Korean Society of Mechan-
ical Engineers (KSME) Artificial Intelligence Symposium, Gachon University, Seongnam, South Korea
(Virtual), August 2023.

Navigating the Space of Disease Shapes through the Lenses of Geometric Data Analysis. Air Force
Research Laboratory (AFRL), Virtual, September 2022.

Navigating the Space of Disease Shapes through the Lenses of Geometric Data Analysis. Morehouse
School of Medicine, Atlanta, Georgia (Virtual), April 2022.

Navigating the Space of Shapes through the Lenses of Geometric Data Analysis. Yonsei University
College of Medicine, Seoul, Korea, June 2021.

Navigating the Space of Shapes through the Lenses of Geometric Data Analysis. Lunit, Inc., Seoul,
Korea, June 2021.

Navigating the Space of Shapes through the Lenses of Geometric Data Analysis. Kyungpook National
University, Daegu, Korea, June 2021.

Learning Geometric Data via Generative Neural Networks. IISE Annual Conference & Expo 2020, New
Orleans, Louisiana, June 2020.

What does Al see? Deep segmentation networks discover biomarkers for lung cancer survival, NCI
Webinar, The National Cancer Institute, The National Institutes of Health, December 2019.

Deep Learning in Autonomous Vehicles, Aisin Technical Center of America, Northville, MI, Decem-
ber 2019.

Driver36o: A Four-Dimensional Scanning System to Better Understand Drivers. SaferSim Webinar,
https://www.youtube.com/watch?v=0Ejo_vc2JC8&t=22s

Navigating the Space of Shapes through the Lens of Deep Learning. Graduate Seminar, Department
of Mechanical Engineering, Chung-Ang University, Seoul, South Korea, December 2018.

Digital Human Modeling for Prediction and Prevention of Musculoskeletal Injury. Greater Iowa
Asphalt Conference, Asphalt Paving Association of Iowa, Des Moines, 1A, March 2018.

Deep Learning on Non-Euclidean Data. Midwest Conference on Careers for Frontier Science and the 4th
Generation Industrial Revolution Technology, Korean-American Scientists and Engineers Association,
Schaumburg, IL, November 2017.

Teaching Computers How to Design. Korea Institute of Science and Technology, Seoul, Korea, Au-
gust 2017.

Digital Human Models for Human-Centered Infrastructure, Korea Institute of Construction Technol-
ogy, Goyang, Korea, August 2017.

Teaching Computers How to Design, Department of Mechanical Engineering, Kyungpook National
University, Daegu, Korea, August 2017.

Design from Big Data. Graduate Seminar, Department of Mechanical Engineering, University of
Wisconsin at Madison, W1, January 2016.

Understanding Digital Shapes. Korean-American Scientists and Engineers Association (KSEA) Iowa City
Chapter Meeting, lowa City, IA, September 2015.

Understanding Human Body Shapes. Graduate Seminar, School of Mechatronics, Gwangju Institute
of Science and Technology (GIST), Gwangju, Korea, December 2014.


https://www.youtube.com/watch?v=OEjo_vc2JC8&t=22s
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1.

Knowledge-Based Design Framework for User-Tailored Insoles. 2012 Annual Conference of the Society
of CAD/CAM Engineers, Pyeongchang, Korea, August 2012.

Internal

26.

25.

24.

23.

22.

21.

20.

19.

18.

17.

16.

15.

14.

13.

12.

Can Al uncover the laws of physics by observing apples falling from the trees? Systems Engineering
Graduate Seminar, University of Virginia, Charlottesville, Virginia, October 2024.

Geometric Data Analysis in Sports. Datapalooza, School of Data Science, University of Virginia,
Charlottesville, Virginia, November 2022.

Navigating the Space of Shapes through the Lenses of Geometric Data Analysis. Graduate Semi-
nar, Department of Mechanical and Aerospace Engineering, University of Virginia, Charlottesville,
Virginia, September 2022.

Navigating the Space of Shapes through the Lenses of Geometric Data Analysis. Department of En-
gineering Systems and Environment Colloquium, University of Virginia, Charlottesville, Virginia, April
2022.

Zernike CNN: Convolutional Neural Networks on Arbitrary Surfaces. Graduate Seminar, Applied
Mathematical and Computational Sciences, University of Iowa, Iowa City, 1A, April 2020.

What is Al and why is it useful?, Department Radiology, University of Iowa, lowa City, IA, December
2019.

How does your phone recognize your face (and many others)? Tau Beta Pi Engineering Honors Society,
College of Engineering, University of Iowa, Iowa City, IA, April 2019.

How does your phone recognize your face (and many others)? Sonia Kovalevsky Math Day, Depart-
ment of Mathematics, University of Iowa, Iowa City, IA, April 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. Graduate Seminar, Department
of Industrial and Manufacturing Systems Engineering, Iowa State University, Ames, IA, March 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. College of Nursing Research
Forum, University of Iowa, Iowa City, IA, March 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. Informatics Day, University of
Iowa Informatics Initiative (UI3), University of lowa, lowa City, IA, February 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. AMCS Seminar, Interdisciplinary
Graduate Program in Applied Mathematical and Computational Sciences, University of lowa, lowa
City, IA, February 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. Radiology Insight Lecture Series,
Department of Radiology, University of lowa Hospitals and Clinics, University of lowa, Iowa City,
IA, January 2019.

Navigating the Space of Shapes through the Lens of Deep Learning. Translational Research Seminar,
Department of Radiation Oncology, University of Iowa Hospitals and Clinics, University of Iowa,
Iowa City, IA, October 2018.

Visual Intelligence Laboratory. Department of Mechanical and Industrial Engineering Advisory Board
Meeting, University of Iowa, Iowa City, IA, April 2018.
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11.

10.

Deep Learning on Non-Euclidean Data. Translational Research Seminar, Department of Radiation
Oncology, University of lowa Hospitals and Clinics, University of Iowa, Iowa City, IA, November
2017.

Teaching Computers How to Design. Mechanical Engineering Graduate Seminar, Department of Me-
chanical and Industrial Engineering, University of lowa, lowa City, IA, October 2017.

Teaching Design to Computers. Industrial Engineering Graduate Seminar, Department of Mechanical
and Industrial Engineering, University of lowa, lowa City, IA, March 2017.

Solving Computational Geometry Problems with Games, EPX Video Game and Animation Studio,
University of Iowa, lowa City, IA, February 2017.

Inside IDEA lab, Public Digital Arts Showcase, Public Digital Arts (PDA) Cluster, University of lowa,
Iowa City, IA, October 2016.

MetaCAD: CAD beyond CAD. Informatics Symposium, University of lowa Informatics Initiative (UI3),
Iowa City, IA, April 2016.

MetaCAD: CAD beyond CAD. ECE Graduate Seminar, Department of Electrical and Computer Engi-
neering, University of Iowa, lowa City, IA, January 2016.

Solving Industrial Engineering Problems using Global Brain. Industrial Engineering Graduate Seminar,
Department of Mechanical and Industrial Engineering, University of lowa, Iowa City, IA, October
2015.

Technology and Art. Department of Mechanical and Industrial Engineering Advisory Board Meeting,
University of Iowa, Iowa City, IA, October 2015.

MetaCAD: CAD beyond CAD. Mechanical Engineering Graduate Seminar, Department of Mechanical
and Industrial Engineering, University of lowa, lowa City, IA, September 2015.

Understanding Human Body Shapes. Mechanical Engineering Graduate Seminar, Department of Me-
chanical and Industrial Engineering, University of lowa, Iowa City, IA, January 2015.

Patents

Registered

10.

Baek, S., He, Y., Wu, X,, Kim, Y., Allen, B.G., Buatti, ].M., Smith, ]. Methods and Systems for Image
Segmentation and Analysis, United States Patent US 12,097,050 B2, September 2024.

Diaz-Arias, A., Messmore, M., Shin, D., Rachid, J., Baek, S., Robillard, J. Methods and Apparatus for
Machine Learning to Analyze Musculo-skeletal Rehabilitation from Images, United States Patent US
20220386942 A1, December 2022.

Baek, S., Fethke, N. B., Robillard, J. E., Buckwalter, J. A. V., Villacorta, P. System and Methods
to Predict, Prevent, and Mitigate Workspace Injuries, United States Patent US2020/0327465 A1, May
2022.

Lee, Y, Lee, K., Baek, S., Kam, D.-U., Kim, D.-W.,, Yoo, S. Systems and Methods for Optical Recogni-
tion of Tire Specification, United States Patent US97/989,46B2, October 2017.

Lee, Y., Lee, K., Baek, S., Kam, D.-U., Kim, D.-W,, Yoo, S. Method of Measuring Tread Abrasion of
Tire and Apparatus Thereof, Republic of Korea Patent No. 10-1534259, June 2015.
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Lee, Y, Lee, K., Baek, S., Kam, D.-U., Kim, D.-W.,, Yoo, S. Method of recognizing tire damage and
method thereof, Republic of Korea Patent No. 10-1504345, March 2015.

Lee, K., Baek, S. Apparatus and Method for Displaying 3-dimensional Contents, Republic of Korea
Patent No. 10-1310498, September 2013.

Lee, K., Baek, S.. Method of Manufacturing an Insole, Republic of Korea Patent No. 10-1223238, January
2013.

Ahn, S.-H., Park, 5.-W.,, Lj, L., Baek, S. Opening and Closing Door Knob Aids, Republic of Korea Patent
No. 10-1113498, January 2012.

Lee, K., Baek, S. System for Creating 3D Human Body Model and Method Therefor, Republic of Korea
Patent No. 10-1072944, October 2010.

Pending

5.

Baek, S., Fethke, N. B., Buckwalter, ]J. A. V., Robillard, J. E. Marker-Less System and Method to
Evaluate Kinematic Movement of the Hands and to Mitigate Work-Related Musculoskeletal Hand
Injuries, United States Patent Application 62/907,095, September 2019.

Baek, S., Chun, S., Ghalehjegh, N., McGehee, D., Kahl, J., Gudarzi, M. System and method for
monitoring at least one occupant within a vehicle using a plurality of convolutional neural networks,
United States Patent Application US20210086715A1, September 2019.

Baek, S., He, Y., Wu, X,, Kim, Y., Allen, B.G., Buatti, ]. M. System and Methods for Prognostic Pre-
diction and Visualization of Cancer Survival, United States Patent Application 62/811,326, February
2019.

Abdel-Malek, K., Baek, S. System and Method for Identifying and Pacifying a Potential School
Shooter, United States Patent Application 62/652,513, April 2018.

Lee. Y, Lee, K., Baek, S., Kam, D.-U., Kim, D.-W.,, Yoo, S. Method and Apparatus for Measuring Tire
Tread Abrasion, United States Patent Application 20160221404, August 2016.
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