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EDUCATION University of Illinois at Urbana-Champaign (UIUC), Advisor: Paul Fis-
cher
Doctor of Philosophy, Computer Science,
August 2018 - Dec 2023 Overall GPA: 3.84/4.0

National Taiwan University (NTU), Taipei, Taiwan, Advisor: Tai-Chia
Lin
Master of Science, Applied Mathematics
September 2015 - June 2017 Overall GPA: 3.91/4.3

National Chiao Tung University (NCTU), Hsinchu, Taiwan
Bachelor of Science, Applied Mathematics
September 2011 - June 2015 Overall GPA: 3.93/4.3

TECHNICAL
SKILLS

Languages: C++, Fortran, Python, Matlab, C, CUDA
Tools/Framework: NekROM, Nek5000/NekRS, libROM, Hypar, NekCEM, Pytorch
Experience: Ran NekROM, Nek5000/NekRS, NekCEM with thousands to millions
CPUs and hundreds GPUs on DOE’s supercomputers

RESEARCH
INTERESTS

High-Performance Computing, Model Order Reduction, Tensor Decomposi-
tion, Spectral Element Methods, Computational Fluid Dynamics, Machine
Learning

RESEARCH &
EXPERIENCE

Postdoctoral Associate in Department of Mathematics at Virginia Tech -
Mentor: Traian Iliescu Jan 2024 - Present

Lawrence Livermore National Laboratory Data Science Summer Institute
(DSSI) May 2023 - August 2023
Summer Internship

• Develop nonlinear manifold reduced order models (NM-ROMs) for Vlasov equa-
tion under libROM and Hypar frameworks

• Integrate libROM/Hypar with pytorch to train machine learning models

University of Illinois at Urbana-Champaign (UIUC) August 2018 - Present
Research Assistant

• Studied potential machine learning techniques which could overcome issues in
reduced order model (ROM) when applying to 3D turbulent flow

– Investigate the reconstruction ability of autoencoder and compare it against
POD/PCA method

– Investigate the prediction ability of the long short-term memory (LSTM)
model and compare it against Galerkin-ROM approach

• Developed stable and accurate ROMs for several canonical turbulent flows

• Developed ROMs for Reynolds Averaged Navier-Stokes equations (RANS) with
k-τ model

• Applied tensor decomposition method to maintain ROMs efficiency for advection-
dominated and turbulent flows

• Applied real and functional analysis to develop an error-indicated parametric
model order reduction (pMOR) for unsteady convection problem

• Developed software module NekROM within Nek5000 for MOR and pMOR
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• Developed a software driver to iterate between the ROM and Nek5000 to pick
optimal anchor points in the target parameter space

Argonne National Laboratory MCS June 2019 - August 2019
Summer Internship

• Implemented different stabilization methods into NekROM and applied it to solve
for 2D fluid flow and 3D heat-transfer problems

• Investigate the potential acceleration in ROM with tensor decomposition

Mandatory Military Service August 2017 - August 2018
Argonne National Laboratory MCS June 2017 - July 2017
Summer Internship

• Supported NekCEM to solve for Poisson-Nernst-Plank (PNP) steric models

• Implemented Jacobi-free Newton Krylov (JFNK) method into NekCEM

National Taiwan University, Institute of Applied Mathematical Sciences,
Taiwan Feb 2016 - July 2017
Research Assistant

• Designed Green-function-like pseudospectral operator for Poisson equation

• Modified Bikerman model with specific ion sizes

• Applied formal asymptotic on Poisson-Nernst-Plank (PNP) equation with steric
effects

Institute of Mathematics, Academic Sinica, Taiwan July 2015 - Aug 2015
Summer Internship, Mathematical Signal Processing and Data Analysis

• Completed courses in compressed sensing, signaling processing, and machine
learning

TEACHING
EXPERIENCE

University of Illinois at Urbana-Champaign (UIUC) August 2022 -
December 2022

• Lead a bi-weekly machine learning discussion sessions with fellow students and
faculty at UIUC

• Discuss recent machine learning articles and develop examples using Pytorch

University of Illinois at Urbana-Champaign (UIUC) August 2019 -
December 2019
Teaching Assistant

• Planned lessons, in-class quizzes, homework assignments, and exams

• Hold office hours and led discussions

HONORS &
AWARDS

SIAM Student Travel Award, SIAM Conference on Computational Science and
Engineering (CSE) March 2021

Computer Science Gene Golub Fellowship, UIUC 2018-2019

Master Thesis Silver Award, Taiwan Mathematical Society of the Republic of
China Nov 2017

Dean’s Award, NTU June 2017
• Recognized for outstanding scholastic achievement in the top 10% of graduates

from the 2016-2017 academic year



Excellent Research Award, May 2017
• 5th Taiwan Society for Industrial and Applied Mathematics (TWSIAM)

Excellent Research Award, Mar 2017
• 8th Taiwan-Japan Joint Workshop for Young Scholars in Applied Mathematics

PUBLICATIONS [1] Tsai, P. H., Fischer, P., Iliescu, T. (2023). Regularized Reduced Order Models for
Turbulent Channel Flow. In preparation.
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Order Model with the Tensor Decomposition for Turbulent Flows. arXiv preprint
arXiv:2311.03694.

[3] Tsai, P. H., Chung, S. W., Ghosh, D., Loffeld, J., Choi, Y., Belof, J. L. (2023). Ac-
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arXiv preprint arXiv:2310.18493.

[4] Tsai P-H and Fischer P (2022) Parametric model-order-reduction development for
unsteady convection. Front. Phys. 10:903169. doi: 10.3389/fphy.2022.903169
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fluid-thermal analysis, Nuclear Engineering and Design, Volume 370, 2020, 110866,
ISSN 0029-5493, https://doi.org/10.1016/j.nucengdes.2020.110866.

[6] Li, Yung-Ta; Tsai, Ping-Hsuan; Teng, Chun-Hao. From Stepwise Integrations and
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dx + c(x). Taiwanese J. Math., advance publication, 24 August 2020.

doi:10.11650/tjm/200802. https://projecteuclid.org/euclid.twjm/1598256014.

[7] Tsai, P. H., Kaneko, K., & Fischer, P. F. (2019). Reduced order model with
constrained optimization for navier-stokes equations. Transactions of the American
Nuclear Society, 121, 840-843. https://doi.org/10.13182/T31285
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CONFERENCES • Accelerating Kinetic Simulations of Electrostatic Plasmas with Reduced-Order
Modeling
Machine Learning and the Physical Sciences Workshop at the 37th conference on
Neural Information Processing Systems (NeurIPS) December 15, 2023

• Accelerating Kinetic Simulations of Electrostatic Plasmas with Reduced-Order
Modeling
65th Annual Meeting of the APS Division of Plasma Physics October 30-November
3, 2023

• Parametric Model Order Development for Navier-Stokes Equations
SIAM Southeastern Atlantic Section Annual Meeting March March 25-26, 2023

• Parametric Model Order Development for Navier-Stokes Equations
Accurate Roms for Industrial Applications (ARIA) at Virginia Tech Seminar on
Regularized ROMS, February 2023

• Parametric Model Order Reduction of Rayleigh Benard Convection in a High
Aspect Ratio Domain
SIAM Conference on Computational Science and Engineering (CSE), March 2021

https://www.frontiersin.org/articles/10.3389/fphy.2022.903169/full
https://www.frontiersin.org/articles/10.3389/fphy.2022.903169/full


• Reduced Order Model with CANDECOMP/PARAFAC (CP) Decomposition for
Navier-Stokes Equations with Forced and Natural Convection
Advanced Simulation Workshop at Argonne, February 2020

• Reduced Order Model with Constrained Optimization for Navier-Stokes Equations
2019 ANS Winter Meeting and Nuclear Technology Expo, November 2019

• Model-Order Reduction for 3D Turbulent Mixing T-Junction
Jul 8-12, 2019 SISSA, International School for Advanced Studies, Main Campus,
Trieste, Italy


