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Research Interests

I work on two subjects: tensor computation and uncertainty quantification, with applications to two fields:

Responsible Al systems: (1) efficient pre-training and fine-tuning of Al foundation models (main focus), (2)
memory- and energy-efficient training on edge devices, (3) self-healing methods for trustworthy Al.
Data-efficient design automation: (1) uncertainty-aware design automation of electronics, photonics and
quantum circuits, (2) multi-physics modeling and optimization of 3D-IC and chiplet design.

Academic Appointments

07/2017-Present: University of California, Santa Barbara, CA 93106, USA
Full Professor of Electrical and Computer Engineering, 07/2025-present

Tenured Associate Professor of Electrical and Computer Engineering, 07/2023-06/2025
Assistant Professor of Electrical and Computer Engineering, 07/2017-06/2023

e Joint professor of Computer Science and of Mathematics, since 2019.
03/2016-06/2017: Massachusetts Institute of Technology, Cambridge, MA 02139, USA

e Postdoc Associate with the Research Laboratory of Electronics

07/2015-03/2016: Argonne National Laboratory, Lemont, Illinois, USA

e Postdoc Associate with the Math and Computer Science Division.

Education

06/2015: Massachusetts Institute of Technology (MIT), Cambridge, MA

Ph.D. in Electrical Engineering and Computer Science, Thesis Supervisor: Prof. Luca Daniel.
08/2010: The University of Hong Kong (HKU), Hong Kong

M_.Phil. in Electrical and Electronic Engineering, Thesis Advisor: Prof. N. Wong.
06/2008: Huazhong University of Science and Technology (HUST), China

B. Eng. in Electronic Science and Technology

Academic Awards

Professional Awards:

e Meta Research Award in 2022 for mixed-precision tensor-compressed pre-training of large Al models.

e Facebook Research Award in 2020 for tensor compressed end-to-end training of Al systems.

e ACM SIGDA Outstanding New Faculty Award in 2021.

e |EEE CEDA Ernest S. Kuh Early Career Award in 2021.

e NSF CAREER Award in 2019.

Best Paper Awards:

e Three Yearly Best IEEE Transactions Paper Awards: IEEE Trans CAD in 2014 (as 1* author), IEEE Trans.
CPMT in 2018 (as 1* author) and IEEE Trans CPMT in 2020 (as sole supervisor).

e Two PhD Dissertation Awards: ACM SIGDA Outstanding PhD Dissertation Award in 2016, Best Doctoral
Dissertation Award from MIT Microsystems Technology Labs in 2015.

e Three Best Conference Paper Awards: IEEE EPEPS 2018 & 2020 and IEEE SPI 2016.

Student Awards under My Supervision:


mailto:zhengzhang@ece.ucsb.edu
http://www.mit.edu/~z_zhang
http://www.ece.ucsb.edu/~zhengzhang

Rising Star in Computational Data Sciences in 2019 (32 winners in USA);

Rising Star of EECS in 2019 (about 90 winners selected worldwide by UIUC);

Jiaqing Zhong Mathematics Prize in 2019 (4 winners every two years in China);

Outstanding seniors of Class 2020 at UCSB (1 winner from EE, 6 winners from engineering);
Best Conference Paper Awards at IEEE EPEPS in 2018 and in 2020.

Representative Papers and Preprints (* indicates my students, check here for the full list)

R/
0.0

1.

10.

11.

12.

Responsible AI Systems (including algorithm & hardware for pre-training, finetuning and edge Al)
Z. Liu*, R. Zhang*, Z. Wang*, Z. Yang*, P. Hovland, B. Nicolae, F. Cappello, and Z. Zhang. "CoLA:
Compute-Efficient Pre-Training of LLMs via Low-Rank Activation." In Proc. Empirical Methods of
Natural Language Processing (EMNLP), Suzhou, China, Nov. 2025 (Oral paper, around top 3% of all
submissions)

R. Zhang*, Z. Liu*, Z. Wang*, and Z. Zhang. "LaX: Boosting Low-Rank Training of Foundation Models
via Latent Crossing," Proc. Neural Information Processing Systems (NeurIPS), San Diego, CA, Dec. 2025.
Y. Yang*, Z. Zhang*, R. V. Swaminathan, J. Liu, N. Susanj, and Z. Zhang. "SharpZO: Hybrid Sharpness-
Aware Vision Language Model Prompt Tuning via Forward-Only Passes." Proc. N Neural Information
Processing Systems (NeurIPS), San Diego, CA, December 2025.

Z. Yang*, Z. Liu*, S. Choudhary, S. Kunzmann, X. Xie, C. Gao and Z. Zhang, “CoMERA: Computing-
and Memory-Efficient Training via Rank-Adaptive Tensor Optimization,” Proc. Neural Information
Processing Systems (NeurIPS), Vancouver, Canaca, December 2024,

R. Solgi*, K. Zhen, R. V. Swaminathan, N. Susanj, A. Mouchtaris, S. Kunzmann and Z. Zhang, "Saten:
Sparse Augmented Tensor Networks for Post-Training Compression of Large Language Models," In Proc.
Empirical Methods of Natural Language Processing (EMNLP), Suzhou, China, Nov. 2025, Nov. 2025.

J. Zhou*, Y. Yang*, K. Zhen, Z. Liu*, Y. Zhao*, E. Banijamali, A. Mouchtaris, N. Wong and Z. Zhang,
"QuZO: Quantized zeroth-order fine-tuning for large language models." In Proc. Empirical Methods of
Natural Language Processing (EMNLP), Suzhou, China, Nov. 2025.

Z. Zhang*, Y Yang*, K Zhen, N Susanj, A Mouchtaris, S Kunzmann and Z Zhang, "MaZO: Masked
zeroth-order optimization for multi-task fine-tuning of large language models,” In Proc. Empirical
Methods of Natural Language Processing (EMNLP), Suzhou, China, Nov. 2025...

C. Hawkins*, X. Liu and Z. Zhang, “Towards compact neural networks via end-to-end training: A
Bayesian tensor approach with automatic rank determination,” SIAM Journal on Mathematics of Data
Sciences, vol. 4, no. 1, pp. 46-71, Jan. 2022.

Y. Yang*, J. Zhou*, N. Wong and Z. Zhang, “LoRETTA: Low-Rank Economic Tensor-Train Adaptation
for Ultra-Low-Parameter Fine-Tuning of Large Language Models”, in Proc. Annual Conference of the
North American Chapter of the Association for Computational Linguistics (NCCAL), Mexico City,
Mexico, June 2024 (oral paper, top 5%).

Y. Yang*, K. Zhen, E. Banijamali, A. Mouchtaris and Z. Zhang, "AdaZeta: Adaptive Zeroth-Order
Tensor-Train Adaption for Memory-Efficient Large Language Models Fine-Tuning," in Proc. Conference
on Empirical Methods in Natural Language Processing (EMNLP), Miami Florida, Nov. 2024.

Y. Zhao*, H. Li, I. Young, Z. Zhang, “Poor Man's Training on MCUs: A Memory-Efficient Quantized
Back-Propagation-Free Approach,” ACM Trans. Design Automation of Electronic Systems, vol. 30, no.
5, July 2025.

J. Tian*, J. Lu*, H. Li, X Wang*, C.C. Hao, [. Young and Z Zhang, "Ultra Memory-Efficient On-FPGA
Training of Transformers via Tensor-Compressed Optimization," IEEE Trans. Computer-Aided Design of
Integrated Circuits and Systems, accepted in July 2025
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https://web.ece.ucsb.edu/~zhengzhang/journals/2021_SIMODS_Cole_rank_adaptive_tensorized_training.pdf
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. C. Cui*, K. Zhang*, T. Daulbaev, J. Gusak, 1. Oseledets and Z. Zhang, "Active subspace of neural

networks: Structural analysis and universal attacks," SIAM Journal on Mathematics of Data Sciences, vol.

2,no. 4, pp. 1096-1122, 2020.

Z. Chen*, Q. Li and Z. Zhang, "Towards robust neural networks via close-loop control," International

Conf. Learning Representation (ICLR) 2021

Z. Chen*, Q. Li and Z. Zhang, "Self-healing robust neural networks via closed-loop control," Journal of

Machine Learning Research, vol. 23, no. 319, pp. 1-54, 2022.

. Z.Chen*, Q. Li, Z. Wang, Y. Yang, Y. Zhao and Z. Zhang, "PID Control-Based Self-Healing to Improve
the Robustness of Large Language Models," Transactions on Machine Learning Research (TMLR), 2024,

Data-Efficient Design Automation Algorithms (for electronics, photonics and quantum circuits)
. X.Yu, Z. Liu, H. Li, Y. Li, X. Ai, Z. Zeng, I. Young and Z. Zhang, "DeepOHeat-v1: Efficient Operator
Learning for Fast and Trustworthy Thermal Simulation and Optimization in 3D-IC Design," IEEE Trans.
Components, Packaging and Manufacturing Technology, accepted in Oct. 2025.
X. Yu*, S Hooten, Z. Liu*, Y. Zhao*, M. Fiorentino, T. Van Vaerenbergh and Z. Zhang, "Separable
operator networks," Transactions on Machine Learning Research (TMLR), Dec. 2024
Z.Liu*, Y. Li, J. Hu, X. Yu*, Xin Ai, Z. Zeng, and Z. Zhang, “DeepOHeat: Operator learning-based ultra-
fast thermal simulation in 3D-IC design,” Design Automation Conference (DAC), PP. 1-6, June 2023
Y. Pan*, Z. He*, N. Guo and Z. Zhang, "Distributionally robust circuit design optimization under variation
shifts," Intl. Conf. Computer-Aided Design (ICCAD), 8 pages, San Francisco, CA, Oct. 2023.
Z. Zhang, T. El-Moselhy, . Elfadel, L. Daniel, "Stochastic testing method for transistor-level uncertainty
quantification based on generalized polynomial chaos, " IEEE Trans. CAD of Integrated Circuits and
Systems, vol. 32, no. 10, pp. 1533-1545, Nov. 2013. (Best Paper Award)
Z. Zhang, T.-W. Weng and L. Daniel, “Big-data tensor recovery for high-dimensional uncertainty
quantification of process variations,” IEEE Trans. Component, Packaging and Manufacturing Technology,
vol. 7, no. 5, pp. 687-697, May 2017 (Best Paper Award).
C. Cui* and Z. Zhang, "Stochastic collocation with non-Gaussian correlated process variations: Theory,
algorithms and applications," IEEE Trans. Components, Packaging and Manufacturing Technology, vol.
9,no. 7, pp. 1362-1375, July 2019. (Best Paper Award)
Z. Zhang, X. Yang, 1. Oseledets, G. Karniadakis, L. Daniel, "Enabling high-dimensional hierarchical
uncertainty quantification by ANOVA and tensor-train decomposition, " IEEE Trans. CAD of Integrated
Circuits and Systems, vol. 34, no. 1, pp. 63-76, Jan. 2015. (TCAD popular paper)
Z. Zhang, L. Daniel, K. Batselier, H. Liu and N. Wong, "Tensor computation: a new framework for high-
dimensional problems in EDA," IEEE Trans. CAD of Integrated Circuits and Systems, vol. 36, no. 4, pp.
521-536, April 2017. (Keynote Paper).
Z. He* and Z. Zhang, "High-dimensional uncertainty quantification via tensor regression with rank
determination and adaptive sampling," IEEE Trans. Components, Packaging & Manufacturing Tech., vol.
17, no. 9, pp. 1317-1328, Sept. 2021 (conference version received IEEE EPEPS Best Paper Award)
Z. He*, B. Peng, Y. Alexeev and Z. Zhang, "Distributionally Robust Variational Quantum Algorithms
with Shifted Noise," IEEE Trans. Quantum Computing, 2024.

Student Supervision (as sole or primary supervisor)
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Completed: 3 postdocs, 6 PhD graduates, 5 MSc graduates, 12 undergraduate researchers
On-going: 3 postdocs, 14 PhD students, 1 MSc student, 3 undergraduate researchers


https://web.ece.ucsb.edu/~zhengzhang/conf/DAC2023_AlvinLiu_Deepheat.pdf
https://web.ece.ucsb.edu/~zhengzhang/conf/DAC2023_AlvinLiu_Deepheat.pdf
https://web.ece.ucsb.edu/~zhengzhang/conf/2023_ICCAD-DR_ckt_optimization.pdf
https://web.ece.ucsb.edu/~zhengzhang/conf/2023_ICCAD-DR_ckt_optimization.pdf
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Administrative services at UCSB: (1) UCSB faculty executive committee (10/2024-present), (2) ECE
faculty search committee (2018,2019, 2020, 2022, 2023, 2025)

Panelist for federal agencies: 6 times for NSF, 5 times for US Department of Energy Office of Science
Service for research community: (1) associate editor for ACM SIGDA Newsletter (02/2018-02/2019),
(2) Member of ACM SIDGA Outstanding PhD Dissertation Award committee (2018), of DAC Best Paper
Award committee (2018), ICCAD Best Paper Award Committee (2018), (3) TPC committee of various
EDA and machine learning conferences.

Teaching Summary

Undergraduate Teaching: ECE 15A: Digital Logic Design (2018-present)

Graduate teaching: (1) ECE 273: Tensor Computation for Machine Learning and Big Data,” (spring
2018, Fall 2018-2025), (2) ECE 594BB: Uncertainty Quantification and Scientific Machine Learning
(Spring 2020-2025)

Research Funding (24 research grants/gifts, Total=$12.43M, My share=$7.56M)
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DOE ASCR: “Tensor-Compressed Sustainable Pre-Training of Extreme-Scale Al4Science Foundation
Models,” 10/2024-09/2027, $2.1M (lead PI, my share=$1.05M)

UCSB IEE IGSB Grant: “Energy-Efficient Pre-Training of LLMs for Automatic Code Generation”,
10/2024-09/2025, $94K (sole PI)

Intel: “Poor Man’s on-device training: A back propagation-free paradigm,” 09/23-08/26, $255K (sole PI)
NSF: “GOALI: SHF: Small: Energy-Efficient and Real-Time Neural Partial Differential Equation Solvers
on 2.5D Photonic Chips”, 10/2024-09/2027, $600K, (sole academic PI)

NIST: “Small-Data Learning and Optimization for Variation-Aware Nano-Scale Circuit Design,”
10/2024-09/2027, $348K (sole PI)

Intel: “Multiphysics-constraint machine learning for integrated system design,” 07/2024-06/2027, $356k
(Sole PI)

NSF: “DEVCOM supplementary fund for student internship at ARL,” 04/2025-09/2025, $55k (Sole PI)
DOE ASCR: “Tensor-Compressed Sustainable Pre-training of Al Foundation Models,” 64,000 hours of
NVIDIA A100 GPU computing credits (approximate to $160K computing credits on AWS), 01/2024-
12/2024 (sole PI)

Intel: “Tensorized Al and Scientific Computing,” 09/2023-08/2026, $569,836 (sole PI)

Gift fund from Amazon: “Tensor-compressed Al training without backward propagation,” 09/2023-
08/2026, $360,000 (sole PI).

NSF ASCENT: “Heterogeneously Integrated and AI-Empowered Millimeter-Wave Wide-Bandgap
Transmitter Array towards Energy- and Spectrum-Efficient Next-G Communications,” 01/2024-12/2027,
$1.5M, (co-PI, my share: $516,861)

NSF SHF Medium: “Verifying Deep Neural Networks with Spintronic Probabilistic Computers,” 09/2023-
08/2027, $1.2 M, (co-PI, my share: $400,000)

NSF Fuse team grant, “Open, Multiscale, Application-Agnostic Platform for Heterogeneous System-in-
Package Co-Design,” 04/2023-03/2025, $550K (co-PI, my share: $86,250)

Gift fund from Amazon: “Ultra-compressed training of transformer models for efficient deployment on
edge devices,” 09/2022-08/2023, $100K (Sole PI)

Meta Research Award: “Low-precision tensor-train method for neural network training,” 09/22-08/23,
50K (sole PI).
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NSF SHF Medium: “Analog EDA-Inspired Methods for Efficient and Robust Neural Network Design,”
07/2021-07/2025 $1.2M (Lead PI, my share $500k)

DOE Applied Scientific Computing Research (ASCR): “Quantum-inspired Bayesian sampling for
machine learning and uncertainty quantification,” 09/2020-08/2023, $799,740 (Sole PI)

NSF CAREER Award: “Uncertainty-aware and data-driven methods for electronic and photonic design
automation,” 04/2019-03/2024, $510,272 (Sole PI)

NSF SHF Small: “Tensor-based algorithm and hardware co-optimization for neural network architecture,”
$499,998 (Lead PI, my share $250k)

NSF: “Quantifying and Designing Around Architectural Risk”, $900,000 (Co-PI, my share: $450K)
Facebook Research Award: “Low-precision tensor methods for software/hardware co-design of Al
systems”, $50K (sole PI)

UCSB IEE Seed Grant: “Algorithm/hardware co-design for photonic quantum generative learning,” 50K
2020-2021, (sole PI)

Gift funding from Samsung Electronics: “Data Analytics for Semiconductor Manufacturing,” $121,686.
UCSB Senate Faculty Grants 07/2018-06/2019, $11,800 (Sole PI)

Additional Computing Award

DOE ALCC Computing Award for “tensor-compressed sustainable pre-training of extreme-scale Al4Science
foundation models,” lead PI, 09/2024-08/2027, about 4 Million A-100 GPU hours (equivalent to ~$10M of AWS
cloud computing resources).



