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09,/1990-03,/1995

Ph.D., University of California, San Diego, California

Department of Electrical and Computer Engineering

Dissertation: “On the capacity of finite-state channels and the analysis
of convolutional accumulate-m codes” under Professor Paul H. Siegel.

M.S., University of California, San Diego, California
Department of Electrical and Computer Engineering
under Professor Paul H. Siegel.

B.S., University of California, San Diego, California
Department of Physics.

ACADEMIC EXPERIENCE

04 /2024—present

07/2019—present
07/2019-03 /2024
08/2016-06/2019

08/2014-06,/2019

06,/2012-07 /2014

08/2006-05/2012

01,/2005-12,/2005

Jeffrey N. Vinik Professor of Electrical and Computer Engineering at
Duke University.

Professor of Mathematics (secondary) at Duke University.
Professor of Electrical and Computer Engineering at Duke University.
Associate Professor of Mathematics (secondary) at Duke University.

Associate Professor of Electrical and Computer Engineering at Duke
University.

Associate Professor of Electrical and Computer Engineering at Texas
A&M University in College Station, TX.

Assistant Professor of Electrical and Computer Engineering at Texas
A&M University in College Station, TX.

Post-Doctoral Researcher in the School of Computer and Communi-
cation Sciences at the Swiss Federal Institute of Technology, Lausanne.

INDUSTRIAL EXPERIENCE

05,/2003-12/2004

Senior Engineer at Qualcomm, Inc. in San Diego, CA.
Developed practical interference cancellation for 3G CDMA systems.




HONORS AND AWARDS

2024 Invited Lecturer for the Joint Telematics Group and IEEE Information Theory Society
Summer School on Signal Processing, Communications and Networks

2024 Bass Fellow and Jeffrey N. Vinik Chair, Duke University

2021 IEEE Information Theory Society Paper Award

2016 Best Paper Award at the 2016 Symposium on the Theory of Computing (STOC)
2016 Invited Lecturer for the European School of Information Theory

2015-2016 Distinguished Lecturer for the IEEE Information Theory Society

2014 Invited Lecturer for the North American School of Information Theory

2010 Outstanding Professor Award
Electrical and Computer Engineering Department, Texas A&M University

2008 National Science Foundation CAREER Award

2007 IEEE COMSOC Best Paper in Signal Processing and Coding for Data Storage

TEACHING EXPERIENCE

Undergraduate Graduate

Probability (2011) Advanced Channel Coding (2012,2014)
Digital Communications (2008-10,2012) Information Theory (2011)

Machine Learning Senior Design (2019-23) | Vector Space Methods (2008-09,2016-23)
Signals and Systems (2013) Channel Coding (...,2012-13,2017,2019)
Digital Audio Processing (2015,2017-19) Graphical Models and Inference (2014)

SUPERVISED STUDENTS

Student Degree | Thesis Title

Shrigyan Brahmachari | Ph.D.~2028 | TBD (joint with Iman Marvian)

Mert Gokduman Ph.D.~2027 | TBD

Jiaai Liu M.S. 2020 Supervised MS Project without Thesis
Zeyu Chen M.S. 2020 Supervised MS Project without Thesis
Qizhang Feng M.S. 2020 Supervised MS Project without Thesis
Yi Luo M.S. 2019 Supervised MS Project without Thesis
Ye Tao M.S. 2019 Supervised MS Project without Thesis




Avijit Mandal

Ph.D. ~2026

TBD

Sarah Brandsen

Ph.D. 09/21

Locally Adaptive Potocols for Quantum State Discrimination

Narayanan Ph.D. 05/20 | Classical Coding Approaches to Quantum Applications
Rengaswamy
Mengke Lian Ph.D. 12/19 | Belief Propagation with Deep Unfolding for High-dimensional
Inference in Communication Systems
Mohammad Reza Ph.D. 12/16 | The Dynamics of Polarized Beliefs in Networks Governed by
Sanatkar Viral Diffusion and Media Influence
Santhosh Kumar Ph.D. 12/15 | Capacity-Achieving Coding Mechanisms: Spatial Coupling
and Group Symmetries
Fatemeh Ph.D. 05/14 | On the Performance Analysis of Block Codes over Unreliable
Hamidi-Sepehr Channels in Delay-Sensitive Communications
Yung-Yih Jian Ph.D. 08/13 | On the Analysis of Spatially-Coupled GLDPC Codes and the
Weighted Min-Sum Algorithm
Arvind Yedla Ph.D. 08/12 | Universality for Multi-Terminal Problems via Spatial Coupling
Phong Nguyen Ph.D. 05/12 | Advanced Coding Techniques
with Applications to Storage Systems
Byung-Hak Kim Ph.D. 05/12 | Joint Equalization and Decoding via Convex Optimization
Fan Zhang Ph.D. 05/10 | LDPC Codes over Large Alphabets and
their Applications to Compressed Sensing and Flash Memory
Aparna Khare M.S. 12/10 | Capacity and Coding for 2D Channels
Sirish M.S. 12/09 | Sequential Monte Carlo Methods
Boddikurapati with Applications to Communication Channels
Chia-Wen Wang M.S. 07/08 | Bounds on the MAP Threshold

of Iterative Decoding Systems with Erasure Noise

INVITED SEMINARS

“Boolean Functions and Error-Correcting Codes: Why Reed-Muller Codes Achieve Capacity,”
Joint Telematics Group / IEEE Information Theory Society Summer School, IIT Hyderabad, July 2024.

“An Information-Theoretic Perspective on Successive-Cancellation List Decoding,”
Information Theory and Applications Workshop, San Diego, February 2022.

“Reed-Muller Codes Achieve Capacity on BMS Channels,”
STOC 22: Workshop on Recent Advances in Coding Theory, Rome, ltaly, June 23rd, 2022.

“An Information-Theoretic Perspective on Successive-Cancellation List Decoding,”
Information Theory and Applications Workshop, San Diego, May 25th, 2022.

“Symmetry in Communications and Machine Learning,”
International Symposium on Topics in Coding, Montreal, August 31st, 2021.

“Recent Advances in Polar Codes,”
Technical University of Munich (TUM), July 14, 2020.

“Pruning Machine Learning Models for Communications,”
2020 Workshop on Machine Learning for Communications (MLCOM), Israel, Sep. 8, 2020.




“Insight from Simple Questions: Three Examples,”
Jack Keil Wolf Lecture on Information Theory and Applications, UC San Diego, Dec. 1, 2017.

“Capacity via Symmetry: Extensions and Practical Consequences,”
MIT LIDS Seminar Series, April 4, 2017.

“Graphical Models and Inference: Insights from Spatial Coupling,”
IEEE Information Theory Society Distinguished Lecture
Lund University, Sweden, September 16th, 2016.

“Capacity Achieving Codes: There and Back Again,”
European School of Information Theory, Chalmers University, Gothenburg, Sweden, April 6th, 2016.

“Reed-Muller Codes Achieve Capacity on Erasure Channels,”
ECE Department, University of lllinois, Urbana Champaign, Nov. 16, 2015
Science of Information Day, Princeton University, Sept. 25, 2015.

“A Brief Introduction to Spatially-Coupled Codes and Threshold Saturation,”
Chinese University of Hong Kong, June 22, 2015.

“Symmetric Product Codes,”
Coding: From Practice to Theory Workshop, Simons Institute, UC Berkeley, Feb. 13, 2015.

“A Brief Introduction to Spatially-Coupled Codes and Threshold Saturation,”
North American School of Information Theory, University of Toronto, June 18-21, 2014.

“Graphical Models and Inference: Breakthroughs and Insight from Spatial Coupling,”
Duke University, March 17th, 2014.

“From BP to MAP via Spatial Coupling,”
Wireless Networking and Communication Seminar, University of Texas, Austin, Nov. 9th, 2012.

“A Simple Proof of Threshold Saturation for Coupled Scalar Recursions,”
Stanford University, August 17th, 2012,
Summer Research Institute, Ecole Polytechnique Fédérale de Lausanne, June 7th, 2012.

“Applications of spatial coupling in communications, computer science, signal processing, and statistical
physics — an overview,” CAACT Workshop: Aspects of Coding Theory,
Centre Interfacultaire Bernoulli, Ecole Polytechnique Fédérale de Lausanne, July 25-29, 2011.

“Information Theory and Coding for Compressed Sensing,”
Center for Wireless Communications Ericsson Seminar Series, UC San Diego, March 2009.

“The Derivatives of Entropy Rate and Capacity for Finite-State Channels,”
Workshop on Entropy of Hidden Markov Processes and Connections to Dynamical Systems,
Banff International Research Station (BIRS), Banff, Canada, October 2007.

“Interleaved and Lifted Reed-Solomon Codes: New Perspectives and Constructions,”
Swiss Federal Institute of Technology, Zurich, July 2007.

“Capacity-Achieving Codes for the BEC with Bounded Complexity,”
Texas A&M University, April 2006.



“Modulation and Coding for Satellite Communications,”
SatNEx Summer School, Pisa, Italy, August 2005.

“On the Capacity of Finite-State Channels,”
Technion Institute, Haifa, Israel, March 2005.

INVITED TALKS

“Error probability bounds for nested sequences of symmetric codes,”
Information Theory and Applications Workshop, San Diego, February 2024.

“Belief-Propagation with Quantum Messages for Polar Codes on Classical-Quantum Channels,”
Information Theory and Applications Workshop, San Diego, February 2023.

“Reed-Muller Codes Achieve Capacity on BMS Channels,”
Information Theory and Applications Workshop, San Diego, February 2022.

“Bounds on the List Size of Successive Cancellation List Decoding,”
Intl. Conference on Signal Processing and Communications, Indian Institute of Science, July 2020.

“Reinforcement Learning for Channel Coding,”
International Zurich Seminar (IZS), February 2020.

“Reinforcement Learning for Channel Coding,”
DLR-TUM Workshop on Random Access and Coding, Feb. 24, 2020.

“Learned Belief-Propagation Decoding with Simple Scaling and SNR Adaptation,”
Information Theory and Applications Workshop, San Diego, February 2019.

“Decoding Reed—Muller Codes Using Minimum-Weight Parity Checks,”
Information Theory and Applications Workshop, San Diego, February 2018.

“Sharp Thresholds for Weakly Symmetric Boolean Functions and Capacity-Achieving Cyclic Codes,”
Information Theory and Applications Workshop, San Diego, February 2017.
“Near-Optimal Finite-Length Scaling for Polar Codes over Large Alphabets,”
Information Theory and Applications Workshop, San Diego, February 2016.

“Symmetric product codes,”
Information Theory and Applications Workshop, San Diego, February 2015.

“Practical aspects of spatially-coupled codes,”
Information Theory and Applications Workshop, San Diego, February 2014.

“Spatial coupling, potential functions, and the Maxwell construction,”
Information Theory and Applications Workshop, San Diego, February 2013.



“On the queueing behavior of Gilbert-Elliott channels in the rare-transition regime,”
Information Sciences and Systems (CISS), Princeton, March 2012.

“Spatial coupling and information crystallization,”
Information Theory and Applications Workshop, San Diego, February 2012.

“Achieving universality in practice via spatial coupled systems,”
Information Theory and Applications Workshop, San Diego, February 2011.

“A rate-distortion perspective on multiple decoding attempts for Reed-Solomon codes,”
Information Theory and Applications Workshop, San Diego, February 2010.

“Compressed sensing and linear codes over real numbers,”
Information Theory and Applications, San Diego, February 2008.

“Rediscovering our roots: Coding theory and Reed-Solomon codes,”
AMS Joint Mathematics Meetings, Special Session on Coding Theory, New Orleans, January 2007.

“Capacity-achieving ensembles of accumulate-repeat-accumulate codes for the erasure channel with
bounded complexity,” Information Theory and Applications Workshop, San Diego, February 2006.

PROFESSIONAL SERVICE

Technical Program Committee, 12th Intl. Symposium on Topics in Coding, Brest, France, 2023
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Taipei, Taiwan, 2023
Co-Chair Technical Prog. Committee, /EEE Intl. Symp. on Inform. Theory, Melbourne, Australia, 2021
Member IEEE Information Theory Society (ITSOC) Board of Governors (BoG) 2019-2024
Technical Program Committee, 10th Intl. Symposium on Turbo Codes, Hong Kong, China, 2018
Technical Program Committee, IEEE Inform. Theory Workshop, Guangzhou, China, 2018

General Chair, IEEE ITSOC North American School of Information Theory, Duke University, 2016
Associate Editor in Coding Theory, IEEE Transactions on Information Theory, 2013-2016
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Vail, Colorado, 2018
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Hong Kong, China, 2015
Technical Program Committee, 8th Intl. Symposium on Turbo Codes, Bremen, Germany, 2014
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Istanbul, Turkey, 2013
Technical Program Committee, 7th Intl. Symposium on Turbo Codes, Gothenburg, Sweden, 2012
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Cambridge, MA, 2012
Technical Program Committee, IEEE GLOBECOM, Houston, TX, 2011

Co-Chair IEEE GLOBECOM Workshop on Emerging Memory Technologies, Miami, FL, 2010
Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Austin, TX, 2010

Co-Chair General Symposium, IEEE GLOBECOM, New Orleans, 2008



Technical Program Committee, 5th Intl. Symposium on Turbo Codes, Lausanne, Switzerland, 2008
Technical Program Committee, IEEE Inform. Theory Workshop, Lake Tahoe, 2007

Technical Program Committee, IEEE Intl. Symp. on Inform. Theory, Nice, France, 2007

Reviewer for IEEE Transactions on Information Theory (> 30 papers since 2011)

Reviewer for IEEE Communications Letters (4 papers since 2011)

Reviewer for IEEE Transactions on Communications (9 papers since 2008)

Reviewer for NSF Research Proposals (4 panels and 3 special requests since 2009)

RESEARCH FUNDING

National Science Foundation NSF-BSF CISE CCF CIF Program, Pl, 2024-2027
“Neural Estimation of Statistical Divergences: Theoretical Foundations and Applications to Com-
munication Systems”

National Science Foundation subcontract from University of Maryland, 2021-2026
“Quantum Leap Challenge Institute for Robust Quantum Simulation”

National Science Foundation CISE CCF CIF Program, PIl, 2021-2024
“QODED: Quantum Codes Optimized for the Dynamics between Encoded Computation and De-
coding Using Classical Coding Techniques”

Army Research Office, Co-Pl, 2020-2024
“Simplifying Quantum Characterization Through Physical Symmetries, Machine Learning, and a
Top-Down Approach”

National Science Foundation CISE CCF FET Program, PI, 2019-2022
“Efficient Inference Tools for Quantum Systems: Algorithms, Applications, and Analysis”

National Science Foundation CISE Program, PI, 2019-2022
“Improving Quantum Computing and Classical Communication using Discrete Sets”

National Science Foundation CISE Program, PI, 2017-2020
“Capacity via Symmetry”

National Science Foundation ECCS Program, PIl, 2016-2019
“Advanced Coding Techniques for Next-Generation Optical Communications”

National Science Foundation CISE CCF Program, Pl, 2013-2016
“Design and Analysis of Spatially-Coupled Coding Systems”

National Science Foundation CISE CCF Program, PIl, 2012-2015
“Design and Analysis of Novel Compressed Sensing Algorithms via Connections with Coding Theory”

National Science Foundation CISE CCF Program, co-Pl, 2008-2011



“Fundamental Limits in Delay-Constrained Wireless Communication”

Texas Higher Education Coordinating Board ARP, co-Pl, 2008-2010
“Enabling Delay-Sensitive Multihop Wireless Communications”

National Science Foundation ECCS GOALI Program, co-Pl, 2008-2011
“Advanced Coding and Signal Processing for Magnetic Recording: From Theory to Implementation”

National Science Foundation CAREER Award, PI, 2008-2013
“Information Theory and lterative Decoding for Finite-State Channels”

Qatar National Research Fund, co-Pl, 2007-2010
“Universal Signaling Schemes for Multimedia Transmission over Wireless Networks”

PATENTS AND PUBLISHED PATENT APPLICATIONS

US-20210074380-A1

US 10693500

US 8959418B1
US 2011/0069735
US 2010,/0050001
US 2006/0142041
US 2006,/0141935
US 2006,/0141934
US 2006,/0141933
US 2006,/0007895
US 2005,/0207384
US 2005,/0135262
US 2005,/0111383
US 2005,/0013350

Reverse concatenation of error-correcting codes in DNA data storage
Systems and methods for decoding forward error correction ... component codes
Forward error correction

Method and apparatus for canceling pilot int. in a wireless comm. system
Peer-to-peer communications

Adaptation of transmit subchannel gains in a system with int. cancellation
Joint interference cancellation of pilot, overhead and traffic channels
Traffic interference cancellation

Channel estimation for interference cancellation

Method and apparatus for canceling pilot int. in a wireless comm. system
Signal acquisition in peer-to-peer spread-spectrum communications
Low-complexity, capacity-achieving code for communication systems
Peer-to-peer communications

Method and apparatus for canceling pilot int. in a wireless comm. system
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Dec. 2014.

A. Yedla, Y.-Y. Jian, P. S. Nguyen, and H. D. Pfister, “A simple proof of Maxwell saturation for
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A. Yedla, H. D. Pfister, and K. R. Narayanan, “Code design for the noisy Slepian-Wolf problem,”
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