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ACADEMIC APPOINTMENTS

University of California San Diego, San Diego, CA (2019-present)
Assistant Professor, Computer Science Engineering

RESEARCH INTERESTS

I am interested in the boundary between the digital and physical world. My research aims to expand the reach
of computational infrastructure to sense and actuate more of the physical world.

My expertise is in the design and implementation of resource constrained computing systems. These
are systems whose deployment in the world constrains their form factor, connectivity, deployability, and
maintainability, which often must then operate on microwatts of power, with only kilobytes of memory and
effectively kilobit/second lossy communication links - yet the systems as a whole must be accurate, timely, and
reliable.

Keywords: Embedded Systems, Computer Architecture, Wireless Communications, Mobile Computing, Oper-
ating Systems, and Development Engineering

EpucAaTIiON

University of California, Berkeley, Berkeley, CA (2017-2020)
Ph.D. in Electrical Engineering and Computer Sciences
Advisor: Prabal Dutta

University of Michigan, Ann Arbor, MI (2012-2017)
M.Eng. in Computer Science
Advisor: Prabal Dutta

University of Michigan, Ann Arbor, MI (2007-2012)
B.S.Eng. in Computer Engineering


tel:+18588222924
mailto:ppannuto@ucsd.edu
https://patpannuto.com

AWARDS AND HONORS

FELLOWSHIPS & SCHOLARSHIPS

2024

2023

2022

2021

2020

2013

2013

2013
2012

Honoree: Alex Bellon

Qualcomm Innovation Fellowship, joint with Tess Despres, $50,000

Honoree: Jennifer Switzer

Google PhD Fellowship, $105,000 plus tuition

Honoree: Alex Yen

National Science Foundation Graduate Research Fellowship (NSF GRFP), $111,000 plus tuition
Honoree: Anthony Quiroga

UC San Diego Triton Research & Experiential Learning Scholars (TRELS) Summar Scholarship, $5,000
Honoree: Gabriel Marcano

Sloan Scholar, $40,000

Qualcomm Innovation Fellowship, (Honorable Mention), joint with Bradford Campbell, $50,000
National Defense Science & Engineering Graduate Fellowship (NDSEG), $95,000 plus tuition
National Science Foundation Graduate Research Fellowship (NSF GRFP), $90,000 plus tuition

University of Michigan Department of Computer Science First-Year Fellowship

PUBLICATION & PRESENTATION AWARDS

2023

2021

2020

2018

2017
2016
2016

2015

Distinguished Paper Award, Proceedings of the 28th ACM International Conference on Architectural
Support for Programming Languages and Operating Systems, Volume 2

Honoree: Alex Yen

Best Presentation (Runner-Up), The 4th Workshop on Benchmarking Cyber-Physical Systems and
Internet of Things (CPS-IoTBench)

Honoree: Dhananjay Jagtap

Best Presentation (Second Prize), The 8th International Workshop on Energy Harvesting & Energy-
Neutral Sensing Systems

Best Paper Finalist, The 17th ACM/IEEE International Conference on Information Processing in Sensor
Networks

David Wessel Best Demo Award, TerraSwarm Annual Review
IEEE Micro Top Pick in Computer Architecture

Outstanding Poster Award, Twelfth International Nanotechnology Conference on Communication and
Cooperation

Potential for Test of Time 2025 Award, The 2nd ACM Workshop on Hot Topics in Wireless



TEACHING & MENTORING HONORS

2023 Outstanding Graduate Student Mentoring, Department of Computer Science and Engineering, University
of California, San Diego

2017 University of Michigan Rackham Graduate School Outstanding Graduate Student Instructor

2017 University of Michigan College of Engineering Richard & Eleanor Towner Prize for Outstanding Graduate
Student Instructors

2012 Best Undergraduate Instructor, University of Michigan, EECS

ADVISING AND MENTORING

PuD STUDENTS

2023-present
2020-present
2020-present
2024-present
2023—-present
2020—-present
2024-present
2020-present

MS STUDENTS

2024-present
2023

2022-2024

2020-2021
2018

Alex Bellon (Ph.D., CSE) [Co-Advised by Deian Stefan]
Wenshan Luo (Ph.D., CSE)

Gabriel Marcano (Ph.D., CSE)

Tyler Potyondy (Ph.D., CSE)

Alexander Redding (Ph.D., CSE) [Co-Advised by Ryan Kastner]
Jennifer Switzer (Ph.D., CSE) [Co-Advised by Ryan Kastner]
Stephen Taylor (Ph.D., CSE)

Alex Yen (Ph.D., CSE)

Edward Burns (M.Eng., ECE)

Tyler Potyondy (M.Eng., CSE) — Ph.D. program at UC San Diego
Thesis: Interface Design and Resource Policies for Networking in Embedded Operating Systems

Anthony Quiroga (M.Eng., CSE)
Thesis: The Design and Implementation of a Stereo Camera and Image Processing Pipeline to Resolve the
Real World Position of Lighting in the Built Environment

Dhananjay Jagtap (M.Eng., ECE) — Apple

Andreas Biri (M.Sc., CSE) — Ph.D. program at ETH Ziirich
Thesis: TotTernary: A wearable platform for social interaction tracking

UNDERGRADUATE STUDENTS

2023-present
2024-present
2023—-present
2021-2022

2014

Samir Rashid (Secure Embedded Operating Systems)
Anthony Tarbinian (Secure Embedded Operating Systems)
Jacob Liu (Undergraduate Independent Study: Upcycling discarded smartphones)

Anthony Quiroga (B.Eng., CSE) (Undergraduate Independent Study: Hardware CI design for embedded
systems) — MS program at UC San Diego

Noah Nuechterlein (Undergraduate Independent Study: Applied computer vision)


https://www.sysnet.ucsd.edu/~abellon/
https://wsluo.github.io/
https://gabriel.marcanobrady.family/
https://www.linkedin.com/in/tyler-potyondy-88553b124
https://alexanderredding.com/
https://jennifer-switzer.com/
https://www.linkedin.com/in/stephen-g-taylor
https://www.alexlwyen.com/
https://www.linkedin.com/in/tyler-potyondy-88553b124
https://www.linkedin.com/in/anthony-quiroga-bab181235
https://www.linkedin.com/in/dhananjay-jagtap-033a31146
https://n.ethz.ch/~abiri/
https://godsped.com/
https://atarbinian.com/
https://www.linkedin.com/in/jacob-liu-731100129

RESEARCH OPPORTUNITY PROGRAMS
UC SaN DieGo EARLY RESEARCH SCHOLARS PROGRAM (ERSP)
https://ersp.ucsd.edu/

Academic Year 2022-2023 Cohort, advised by Gabriel Marcano

— Kiristin Ebuengan
— Melody Gill
— Sophia Gomez

Academic Year 2022-2023 Cohort, advised by Jennifer Switzer

— Christian Lee
— Edward Jin
— Lillian Ho

Academic Year 2020-2021 Cohort

Karen Gong

Colin Lemarchand

— Anthony Quiroga

Sonika Ram

ENLACE
http://resilientmaterials.ucsd.edu/ENLACE
Summer 2022 High School Cohort, advised by Jennifer Switzer

— Belinda Andrea Ramirez Espindola
- Daniella Rivera

— Leslie Pérez Solis
Summer 2022 High School Cohort, advised by Alex Yen

— Kaila Marie Rosing

- Regina Garcia Garza

TRITON RESEARCH ¢ EXPERIENTIAL LEARNING SCHOLARS (TRELS)

https://ugresearch.ucsd.edu/programs/trels/index.html
Summer 2021 Cohort

— Anthony Quiroga


https://ersp.ucsd.edu/
http://resilientmaterials.ucsd.edu/ENLACE
https://ugresearch.ucsd.edu/programs/trels/index.html

TEACHING EXPERIENCE

2023 Spring

2023 Winter

2022 Summer
2023 Summer

2022 Winter
2022 Fall
2023 Winter

2022 Winter

2020 Fall
2022 Spring
2023 Fall

2020 Fall
2020 Winter

2016 Fall
2016 Winter

2015 Fall
2015 Winter

2012 Winter
2012 Fall

2012 Winter
2011 Fall
2011 Winter
2010 Fall

2011 Fall
2011 Winter

Primary Instructor, CSE 291: Critical Analysis in Computing
This course is the product of our cohort’s participation in the Cultural Competence in Computing (3C) Fellowship Program.

This course aims to introduce computer scientists and engineers to the principles of critical analysis and to teach them how to
apply critical analysis to current and emerging technologies. The intended audience of this course is graduate or senior students
who have deep technical knowledge, but more limited experience reasoning about human and societal factors. This course aims to
be a bridge, presenting an accelerated introduction to contemporary social science and critical analysis in a manner familiar to
engineering scholars.

Course website: sites.google.com/ucsd.edu/sp23-cse291-critical-computing/

Primary Instructor, CSE 240A: Principles in Computer Architecture

Primary Instructor, WES 237B: Introductions to Embedded Systems Design

Primary Instructor, CSE/WES {122/190/222C/291}/269: Wireless and Communication in the Internet
of Things

This course is the subject of our 2024 SIGCSE paper.

This class focuses on how a system designer should choose and use the wide array of wireless technologies. Specifically, we
look at WiFi, Classic Bluetooth, Bluetooth Low Energy, IEEE 802.15.4, 2g/3g/4g/5g cellular, LTE-M, NB-IoT, LoRa, SigFox, and
some time with more esoteric choices, such as Visible Light Communication (VLC), Infrared Communication (IR), Ultrasonic, and

boutique RF such as wake-up radios and backscatter. Persons finishing this course should be well-suited for work in real-world
IoT systems upon completion.

Materials for lectures, labs, and projects are open and available for quarter system, semester system, and professional masters
versions of this course.

Primary Instructor, CSE 141L: Introduction to Computer Architecture Lab

Primary Instructor, CSE 141: Introduction to Computer Architecture

Primary Instructor, CSE 290: Seminar on Topics in Embedded Systems
Primary Instructor, CSE 291: Platforms & Systems to Bridge the Digital & Physical World
Primary Instructor, EECS 398: Computing for Computer Scientists

A new class designed and built from scratch. This class attempts to address the experience gap that exists across the spectrum of
incoming Computer Science students. While driven by tools (shells, build systems, debuggers, version control), it explores how
and why computer scientists interface with computers differently in their day-to-day activities, how to apply principles learned in
courses to everyday activities, and ultimately how to be a more efficient user of computing resources.

This course has been adopted as part of the permanent curriculum at the University of Michigan as EECS 201: Computing
Pragmatics, an advised co-requisite for first-year EECS majors.

https://c4cs.github.io

In 2017, I was awarded the Rackham Graduate School Outstanding Graduate Student Instructor and the College of Engineering Richard
& Eleanor Towner Prize for Outstanding Graduate Student Instructors for this course.

Graduate Teaching Assistant, EECS 373: Design of Microprocessor Based Systems

Undergraduate Teaching Assistant, EECS 470: Computer Architecture

Undergraduate Teaching Assistant, EECS 482: Introduction to Operating Systems

Undergraduate Teaching Assistant, EECS 373: Design of Microprocessor Based Systems


https://identity.cs.duke.edu/fellows.html
https://sites.google.com/ucsd.edu/sp23-cse291-critical-computing/
https://dl.acm.org/doi/10.1145/3626252.3630848
https://sites.google.com/eng.ucsd.edu/embeddedlunch/
https://c4cs.github.io

PROFESSIONAL SERVICE

2023
2022

2022
2022

2022
2023
2023
2022
2022
2022
2022

2021
2021
2021
2021

2021

2021
2020

2020

2019
2019-2021
2018
2014-2016
2015
2014
2013-2014

The 29th Annual International Conference on Mobile Computing and Networking — TPC Member.

The 28th Annual International Conference on Mobile Computing and Networking — TPC Member.
Outstanding PC Member Award.

The 2nd ACM International Workshop on No Power and Low Power Internet of Things — TPC Member.

The 20th ACM Conference on Embedded Networked Sensor Systems (SenSys 2022) — Workshop/Tutorial
Co-Chair.

SenSys’22/BuildSys’22 Joint PhD Forum - Panelist, Speaker.

The 24th International Workshop on Mobile Computing Systems and Applications — TPC Member.
The 22nd International Conference on Information Processing in Sensor Networks (IPSN) - TPC Member.
NDSEG Subject Matter Expert — Reviewer.

The 21st International Conference on Information Processing in Sensor Networks (IPSN) - TPC Member.
IEEE International Symposium on Circuits and Systems (ISCAS) — Reviewer.

The 5th Workshop on Benchmarking Cyber-Physical Systems and Internet of Things (CPS-IoTBench
2022) — Workshop Co-Chair.

9th International Workshop on Energy Harvesting & Energy-Neutral Sensing Systems — General Chair.
ACM Workshop on Data Acquisition to Analysis (DATA 21) — Steering Committee Member.
The 1st ACM International Workshop on No Power and Low Power Internet of Things - TPC Member.

The 4th Workshop on Benchmarking Cyber-Physical Systems and Internet of Things (CPS-IoTBench
2021) — Workshop Co-Chair.

PhD Forum at The 20th International Conference on Information Processing in Sensor Networks (IPSN)
— Panelist, Reviewer.

The 20th International Conference on Information Processing in Sensor Networks (IPSN) - TPC Member.

8th International Workshop on Energy Harvesting & Energy-Neutral Sensing Systems (ENSsys) - TPC
Member.

The 3rd Workshop on Benchmarking Cyber-Physical Systems and Internet of Things (CPS-IoTBench
2020) - TPC Member.

ACM Workshop on Data Acquisition to Analysis (DATA 19) — General Chair & PC Chair.
IEEE/ACM Transactions on Networking (TNET) - Recurring reviewer.

ACM Workshop on Data Acquisition to Analysis (DATA 18) — TPC Member.

IEEE Transactions on Mobile Computing (TMC) - Recurring reviewer.

USAID Development Innovation Ventures (DIV) — Reviewer.

ACM Workshop on Visible Light Communication Systems — Demo Co-Chair.

IEEE Transactions on Circuits and Systems II (TCAS-II) — Recurring reviewer.

INVITED PRESENTATIONS



2020

2020

2019

2019

2016

2016

2016

2016

2015

2014

2014

Towards a Taxonomy of Energy Scavenging Applications, Architectures, and Execution Models
The 8th International Workshop on Energy Harvesting & Energy-Neutral Sensing Systems (ENSsys
2020)

Keynote

Panel: Benchmarking IoT for social distancing solutions

The 3rd Workshop on Benchmarking Cyber-Physical Systems and Internet of Things (CPS-IoTBench
2020)

Invited Panelist

Planes, Trains, Apples, and Oranges: Reproducible Results and Fair Comparisons in Localiza-
tion Research

2nd Workshop on Benchmarking Cyber-Physical Systems and Internet of Things (CPS-IoTBench’19)
Invited Talk

A Modular Platform for Nanopower Computing

IBM Research; Yorktown Heights, New York

ETH Zirich; Zirich, Switzerland

University of Michigan; Ann Arbor, Michigan

University of California, Los Angeles; Los Angeles, California
University of Wisconsin-Madison; Madison, Wisconsin
Cornell University; Ithaca, New York

Princeton University; Princeton, New Jersey

Carnegie Mellon University; Pittsburgh, Pennsylvania
Massachusetts Institute of Technology; Cambridge, Massachusetts
University of Washington; Seattle, Washington

University of California, San Diego; San Diego, California
Northwestern University; Evanston, lllinois

Invited Talk

MBus: A power-aware interconnect for ultra-low power micro-scale system design
DARPA Near Zero Power RF and Sensor Operations (N-ZERO) Program Review; Santa Barbara, California
Invited Talk

Ultra Wideband and Indoor Localization
3rd ACM Workshop on Hot Topics in Wireless (HotWireless’16); New York City, New York
Invited Talk

The Recent Past and Distant Future of [Micro-Scale] Embedded Systems

NextMote: Next Generation Platforms for the Cyber-Physical Internet, part of the International Confer-
ence on Embedded Wireless Systems and Networks (EWSN’16); Graz, Austria

Keynote Address

PolyPoint and the First Steps Towards Ubiquitous Localization
Student Summit on Mobility, Systems, and Networking, Microsoft Research; Petaluma, California

Sensor Systems and the Art of Effectively Deploying Sensor Networks
TechChange TC111: Technology for Monitoring and Evaluation; Online
Invited Guest Speaker

Embedded System Design and the Internet of Things
Stanford Internet of Things Industrial Research Program; Stanford, California
Invited Talk

Sensing Technologies for Data Collection and Monitoring

State of the Science, Development Impact Lab (DIL) and USAID Higher Education Solutions Network
(HESN); Washington, D.C.

Invited Talk



2013

MBus: Enabling the Next Generation of Sensors and Systems
TerraSwarm Annual Meeting; Berkeley, California

Books @ Book CHAPTERS

[B1]

Chapter 6: Measuring Grid Reliability in Ghana

Noah Klugman, Joshua Adkins, Susanna Berkouwer, Kwame Abrokwah, Matthew Podolsky, Pat Pannuto,
Catherine Wolfram, Jay Taneja, and Prabal Dutta

Introduction to Development Engineering: A Framework with Applications from the Field. Ed. by Temina Madon,
Ashok J. Gadgil, Richard Anderson, Lorenzo Casaburi, Kenneth Lee, and Arman Rezaee. 2023, pp. 129-159.

JOURNAL PUBLICATIONS

1]

2]

3]

(J4]

5]

[Je]

(7]

(78]

9]

Soil-Powered Computing: The Engineer’s Guide to Practical Soil Microbial Fuel Cell Design

Bill Yen, Laura Jaliff, Louis Gutierrez, Philothei Sahinidis, Sadie Berstein, John Madden, Stephen Taylor,
Colleen Josephson, Pat Pannuto, Weitao Shuai, George Wells, Nivedita Arora, and Josiah Hester
IMWUT (2024).

The Future of Clean Computing May Be Dirty
Colleen Josephson, Weitao Shuai, Gabriel Marcano, Pat Pannuto, Josiah Hester, and George Wells
GetMobile: Mobile Comp. and Comm. 26.3 (Oct. 2022), pp. 9-15.

Measuring Naturalistic Proximity as a Window into Caregiver—Child Interaction Patterns

Virginia C. Salo, Pat Pannuto, William Hedgecock, Andreas Biri, David A. Russo, Hannah A. Piersiak, and
Kathryn L. Humphreys

Behav. Res. Methods 54.4 (Aug. 2022), pp. 1580-1594.

Farming Electrons: Galvanic Versus Microbial Energy in Soil Batteries
Colleen Josephson, Neal Jackson, and Pat Pannuto
IEEE Sensors Letters 4.12 (Dec. 2020), pp. 1-4.

You Can’t Teach a New Phone Old Tricks: Smartphones Resist Traditional Compute Roles
Noah Klugman, Meghan Clark, Matthew Podolsky, Pat Pannuto, Jay Taneja, and Prabal Dutta
GetMobile: Mobile Comp. and Comm. 23.1 (Mar. 2019), pp. 34-38.

Invited Paper.

Harmonium: Ultra Wideband Pulse Generation with Bandstitched Recovery for Fast, Accurate, and Robust
Indoor Localization

Pat Pannuto, Benjamin Kempke, Li-Xuan Chuo, David Blaauw, and Prabal Dutta

ACM Transactions on Sensor Networks. TOSN’18 14.2 (June 2018), 11:1-11:29.

Invited Paper.

MBus: A Fully Synthesizable Low-power Portable Interconnect Bus for Millimeter-scale Sensor Systems
Inhee Lee, Ye-Sheng Kuo, Pat Pannuto, Gyouho Kim, ZhiYoong Foo, Ben Kempke, Seokhyeon Jeong,
Yejoong Kim, Prabal Dutta, David Blaauw, and Yoonmyung Lee

Journal of Semiconductor Technology and Science 16.6 (Dec. 2016), pp. 745-753.

MBus: A System Integration Bus for the Modular Micro-Scale Computing Class

Pat Pannuto, Yoonmyung Lee, Ye-Sheng Kuo, ZhiYoong Foo, Benjamin Kempke, Gyouho Kim, Ronald G.
Dreslinski, David Blaauw, and Prabal Dutta

IEEE Micro: Special Issue on Top Picks from Computer Architecture Conferences 36.3 (May 2016), pp. 60-70.
Top Pick in Computer Architecture.

Harmonia: Wideband Spreading for Accurate Indoor RF Localization

Benjamin Kempke, Pat Pannuto, and Prabal Dutta

SIGMOBILE Mobile Computing and Communications Review. MC?R 18.3 (Jan. 2015), pp. 19-25.
Invited Paper.


https://patpannuto.com/pubs/klugman2023introDevEng.pdf
https://patpannuto.com/pubs/yen2024smfcdesign.pdf
https://patpannuto.com/pubs/josephson2022getmobile.pdf
https://patpannuto.com/pubs/salo2022tottagmethods.pdf
https://patpannuto.com/pubs/josephson2020farmingelectrons.pdf
https://patpannuto.com/pubs/klugman19oldtricks.pdf
https://patpannuto.com/pubs/pannuto18harmonium.pdf
https://patpannuto.com/pubs/pannuto18harmonium.pdf
https://patpannuto.com/pubs/lee16mbus.pdf
https://patpannuto.com/pubs/pannuto16mbus-top-picks.pdf
https://patpannuto.com/pubs/kempke15harmonia.pdf

[J10]

A Modular 1 mm?® Die-Stacked Sensing Platform with Low Power I?C Inter-die Communication and Multi-
Modal Energy Harvesting

Yoonmyung Lee, Suyoung Bang, Inhee Lee, Yejoong Kim, Gyouho Kim, Mohammad Hassan Ghaed, Pat
Pannuto, Prabal Dutta, Dennis Sylvester, and David Blaauw

IEEE Journal of Solid-State Circuits. Vol. 48. 2013.

CONFERENCE PUBLICATIONS

(C1]

[C2]

(C3]

(C4]

[C7]

Experiences Teaching a Wireless for the Internet of Things Course Cooperatively at Multiple Universities
Nabeel Nasir, Viswajith Govinda Rajan, Pat Pannuto, Branden Ghena, and Bradford Campbell
SIGCSE 2023. Portland, OR, USA, May 2024.

Junkyard Computing: Repurposing Discarded Smartphones to Minimize Carbon

Jennifer Switzer, Gabriel Marcano, Ryan Kastner, and Pat Pannuto

Proceedings of the 28th ACM International Conference on Architectural Support for Programming Languages
and Operating Systems, Volume 2. ASPLOS 2023. Vancouver, BC, Canada, Mar. 2023, pp. 400-412.
Distinguished Paper Award.

EffiSenseSee: Towards Classifying Light Bulb Types and Energy Efficiency with Camera-Based Sensing
Alex Yen, Zeal Shah, Benjamin Ochoa, Pat Pannuto, and Jay Taneja

Proceedings of the 9th ACM Conference on Embedded Systems for Energy-Efficient Buildings. BuildSys’22.
Boston, MA, USA, Nov. 2022.

Acceptance: 34 / 105 (32%).

Early Characterization of Soil Microbial Fuel Cells

Gabriel Marcano, Colleen Josephson, and Pat Pannuto

IEEE International Symposium on Circuits and Systems (ISCAS) Special Session on Smart Agriculture. ISCAS’22.
May 2022.

Acceptance: 5/ 5 (100%).

Federated Infrastructure: Usage, Patterns, and Insights from “The People’s Network”
Dhananjay Jagtap, Alex Yen, Huanlei Wu, Aaron Schulman, and Pat Pannuto

ACM Internet Measurement Conference 2021. IMC’21. New York, NY, USA, Nov. 2021.
Acceptance: 55/ 196 (28%).

Repurposing Cathodic Protection Systems as Reliable, in-situ, Ambient Batteries for Sensor Networks
Dhananjay Jagtap and Pat Pannuto

Proceedings of the 20th ACM/IEEE International Conference on Information Processing in Sensor Networks.
IPSN’21. New York, NY, USA, May 2021.

Acceptance: 26 / 105 (25%).

SociTrack: Infrastructure-Free Interaction Tracking through Mobile Sensor Networks

Andreas Biri, Neal Jackson, Lothar Thiele, Pat Pannuto, and Prabal Dutta

Proceedings of the 26th Annual International Conference on Mobile Computing and Networking. MobiCom ’20.
London, United Kingdom, Sept. 2020.

Acceptance: 62 / 384 (16%).

Hardware, Apps, and Surveys at Scale: Insights from Measuring Grid Reliability in Accra, Ghana

Noah Klugman, Joshua Adkins, Susanna Berkouwer, Kwame Abrokwah, Ivan Bobashev, Pat Pannuto,
Matthew Podolsky, Aldo Susenot, Revati Thatte, Catherine Wolfram, Jay Taneja, and Prabal Dutta

ACM SIGCAS Conference on Computing and Sustainable Societies. COMPASS’19. Accra, Ghana, July 2019.
Acceptance: 25 / 50 (50%).

IoT2 - the Internet of Tiny Things: Realizing mm-Scale Sensors through 3D Die Stacking

Sechang Oh, Minchang Cho, Xiao Wu, Yejoong Kim, Li-Xuan Chuo, Wootaek Lim, Pat Pannuto, Suyoung
Bang, Kaiyuan Yang, Hun-Seok Kim, Dennis Sylvester, and David Blaauw

2019 Design, Automation Test in Europe Conference Exhibition. DATE’19. Mar. 2019, pp. 686-691.

Invited Paper.


https://patpannuto.com/pubs/lee13modular.pdf
https://patpannuto.com/pubs/lee13modular.pdf
https://patpannuto.com/pubs/nasir2024wxiot.pdf
https://patpannuto.com/pubs/switzer2023junkyardcloud.pdf
https://patpannuto.com/pubs/yen2022effiSenseSee.pdf
https://patpannuto.com/pubs/marcano2022iscasMFCs.pdf
https://patpannuto.com/pubs/jagtapyen2021helium.pdf
https://patpannuto.com/pubs/jagtap2021cathodicprotection.pdf
https://patpannuto.com/pubs/biri2020socitrack.pdf
https://patpannuto.com/pubs/klugman19scale.pdf
https://patpannuto.com/pubs/oh2019IoT2.pdf

[C10]

[C11]

[C12]

[C13]

[C14]

[C15]

[C16]

[C17]

[C18]

The Open INcentive Kit (OINK): Standardizing the Generation, Comparison, and Deployment of Incentive
Systems

Noah Klugman, Santiago Correa, Pat Pannuto, Matthew Podolsky, Jay Taneja, and Prabal Dutta

The Tenth International Conference on Information and Communication Technologies and Development. ICTD’19.
Ahmedabad, India, Jan. 2019.

Acceptance: 22 / 74 (30%).

A Modular and Adaptive Architecture for Building Applications with Connected Devices

Pat Pannuto, Wenpeng Wang, Prabal Dutta, and Bradford Campbell

The 1st IEEE International Conference on Industrial Internet. ICII'18. Bellevue, WA, USA, Oct. 2018.
Invited Paper.

Experience: Android Resists Liberation from Its Primary Use Case

Noah Klugman, Veronica Jacome, Meghan Clark, Matthew Podolsky, Pat Pannuto, Neal Jackson, Aley Soud
Nassor, Catherine Wolfram, Duncan Callaway, Jay Taneja, and Prabal Dutta

The 24th Annual International Conference on Mobile Computing and Networking. MobiCom’18. New Delhi,
India, Oct. 2018.

Acceptance: 42 / 187 (22%).

Slocalization: Sub-uW Ultra Wideband Backscatter Localization

Pat Pannuto, Benjamin Kempke, and Prabal Dutta

Proceedings of the 17th ACM/IEEE International Conference on Information Processing in Sensor Networks.
IPSN’18. New York, NY, USA, Apr. 2018.

Acceptance: 22 / 83 (27%).

Best Paper Finalist.

The Signpost Platform for City-Scale Sensing

Joshua Adkins, Bradford Campbell, Branden Ghena, Neal Jackson, Pat Pannuto, Samuel Rohrer, and Prabal
Dutta

Proceedings of the 17th ACM/IEEE International Conference on Information Processing in Sensor Networks.
IPSN’18. New York, NY, USA, Apr. 2018.

Acceptance: 22 / 83 (27%).

Multiprogramming a 64kB Computer Safely and Efficiently

Amit Levy, Bradford Campbell, Branden Ghena, Daniel B. Giffin, Pat Pannuto, Prabal Dutta, and Philip
Levis

Proceedings of the 26th Symposium on Operating Systems Principles. SOSP’17. Shanghai, China, Oct. 2017,
Pp- 234-251.

Acceptance: 17%.

SurePoint: Exploiting Ultra Wideband Flooding and Diversity to Provide Robust, Scalable, High-Fidelity
Indoor Localization

Benjamin Kempke, Pat Pannuto, Bradford Campbell, and Prabal Dutta

Proceedings of the 14th ACM Conference on Embedded Networked Sensor Systems. SenSys’16. Stanford, CA,
USA, Nov. 2016.

Acceptance: 21 / 119 (18%).

Harmonium: Asymmetric, Bandstitched UWB for Fast, Accurate, and Robust Indoor Localization
Benjamin Kempke, Pat Pannuto, and Prabal Dutta

Proceedings of the 15th International Conference on Information Processing in Sensor Networks. IPSN’16. Vienna,
Austria, Apr. 2016.

Acceptance: 23 / 117 (20%).

MBus: An Ultra-Low Power Interconnect Bus for Next Generation Nanopower Systems

Pat Pannuto, Yoonmyung Lee, Ye-Sheng Kuo, ZhiYoong Foo, Benjamin Kempke, Gyouho Kim, Ronald G.
Dreslinski, David Blaauw, and Prabal Dutta

Proceedings of the 42nd International Symposium on Computer Architecture. ISCA ’15. Portland, Oregon, USA,
June 2015.

Acceptance: 58 / 305 (19%).
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https://patpannuto.com/pubs/klugman19oink.pdf
https://patpannuto.com/pubs/klugman19oink.pdf
https://patpannuto.com/pubs/pannuto18accessors.pdf
https://patpannuto.com/pubs/klugman18liberation.pdf
https://patpannuto.com/pubs/pannuto18slocalization.pdf
https://patpannuto.com/pubs/adkins18signpost.pdf
https://patpannuto.com/pubs/levy17multiprogramming.pdf
https://patpannuto.com/pubs/kempke16surepoint.pdf
https://patpannuto.com/pubs/kempke16surepoint.pdf
https://patpannuto.com/pubs/kempke16harmonium.pdf
https://patpannuto.com/pubs/pannuto15mbus.pdf

[C19]

[C20]

[C21]

[C22]

[C23]

[C24]

Opo: A Wearable Sensor for Capturing High-Fidelity Face-to-Face Interactions

William Huang, Ye-Sheng Kuo, Pat Pannuto, and Prabal Dutta

Proceedings of the 12th ACM Conference on Embedded Networked Sensor Systems. SenSys '14. Mempbhis,
Tennessee, USA, 2014.

Acceptance: 21 / 117 (18%).

MBus: A 17.5 p]/bit Portable Interconnect Bus for Millimeter-Scale Sensor Systems with 8 nW Standby
Power

Ye-Sheng Kuo, Pat Pannuto, Gyouho Kim, ZhiYoong Foo, Inhee Lee, Benjamin Kempke, Prabal Dutta,
David Blaauw, and Yoonmyung Lee

CICC ’14: IEEE Custom Integrated Circuits Conference. San Jose, California, USA, Sept. 2014.

Acceptance: 94 / 266 (35%).

Luxapose: Indoor Positioning with Mobile Phones and Visible Light

Ye-Sheng Kuo, Pat Pannuto, Ko-Jen Hsiao, and Prabal Dutta

The 20th Annual International Conference on Mobile Computing and Networking. MobiCom ’14. Maui, Hawaii,
USA, Sept. 2014.

Acceptance: 36 / 220 (16%).

IoT Design Space Challenges: Circuits and Systems

David Blaauw, Dennis Sylvester, Prabal Dutta, Yoonmyung Lee, Inhee Lee, Sechang Bang, Yejoong Kim,
Gyouho Kim, Pat Pannuto, Ye-Sheng Kuo, Dongmin Yoon, Wanyeong Jung, ZhiYoong Foo, Yen-Po Chen,
Jeong Seok-Hyeon, and Myungjoon Choi

Proceedings of the 2014 IEEE Symposium on VLSI Technology (VLSI’14). Honolulu, Hawaii, USA, June 2014.
Invited Paper.

A Millimeter-Scale Wireless Imaging System with Continuous Motion Detection and Energy Harvesting
Gyouho Kim, ZhiYoong Foo, Pat Pannuto, Ye-Sheng Kuo, Benjamin Kempke, Mohammad Hassan Ghaed,
Suyoung Bang, Inhee Lee, Yejoong Kim, Seokhyeon Jeong, Prabal Dutta, Dennis Sylvester, and David Blaauw
VLSI Circuits (VLSIC), 2014 Symposium on. Honolulu, Hawaii, USA, June 2014.

Acceptance: 96 / 420 (23%).

Reconfiguring the Software Radio to Improve Power, Price, and Portability

Ye-Sheng Kuo, Pat Pannuto, Thomas Schmid, and Prabal Dutta

Proceedings of the 10th ACM Conference on Embedded Networked Sensor Systems. SenSys ’12. Toronto, Canada,
2012.

Acceptance: 23 / 123 (19%).

WORKSHOP PUBLICATIONS

(W1]

EmbHD: A Library for Hyperdimensional Computing Research on MCU-Class Devices

Alexander Redding, Xiaofan Yu, Shengfan Hu, Pat Pannuto, and Tajana Rosing

Proceedings of the 2nd Workshop on Networked Sensing Systems for a Sustainable Society. NET4us ’23. Madrid,
Spain, Oct. 2023, pp. 187-192.

Acceptance: 5/ 8 (62%).

TagAlong: Free, Wide-Area Data-Muling and Services

Alex Bellon, Alex Yen, and Pat Pannuto

Proceedings of the 24th Workshop on Mobile Computing Systems and Applications. HotMobile *23. Irvine,
California, USA, Feb. 2023.

Acceptance: 19 / 46 (41%).

Hardware to enable large-scale deployment and observation of soil microbial fuel cells

John Madden, Gabriel Marcano, Stephen Taylor, Pat Pannuto, and Colleen Josephson

Proceedings of the Tenth ACM International Workshop on Energy Harvesting and Energy-Neutral Sensing
Systems. ENSsys’22. Boston, Massachusetts, USA, Nov. 2022.
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https://patpannuto.com/pubs/huang14opo.pdf
https://patpannuto.com/pubs/kuo14mbus.pdf
https://patpannuto.com/pubs/kuo14mbus.pdf
https://patpannuto.com/pubs/kuo14luxapose.pdf
https://patpannuto.com/pubs/blaauw14iot.pdf
https://patpannuto.com/pubs/kim14motion.pdf
https://patpannuto.com/pubs/kuo12sdr.pdf
https://patpannuto.com/pubs/redding2023embHD.pdf
https://patpannuto.com/pubs/bellon2023tagalong.pdf
https://patpannuto.com/pubs/madden2022smfcCurrentSense.pdf

[W5]

[(W7]

[W10]

[W11]

[W12]

[W13]

[W14]

Tiered Trust for Useful Embedded Systems Security

Hudson Ayers, Prabal Dutta, Philip Levis, Amit Levy, Pat Pannuto, Johnathan Van Why, and Jean-Luc
Watson

Proceedings of the 15th European Workshop on Systems Security. EuroSec ’22. Rennes, France, Mar. 2022,
pp- 15-21.

Soil Power? Can Microbial Fuel Cells Power Non-Trivial Sensors?

Gabriel Marcano and Pat Pannuto

The 1st ACM International Workshop on No Power and Low Power Internet of Things. LP-IoT ’21. New Orleans,
LA, USA, Jan. 2022.

Acceptance: 4 / 5 (80%).

Century-Scale Smart Infrastructure

Dhananjay Jagtap, Nishant Bhaskar, and Pat Pannuto

The 18th Workshop on Hot Topics in Operating Systems. HotOS ’21. Virtual Event, June 2021.
Acceptance: 30 / 114 (26%).

A UCSD View on Replication and Reproducibility for CPS & IoT

Alex Yen, Bryce Flowers, Wenshan Luo, Nitish Nagesh, Peter Tueller, Ryan Kastner, and Pat Pannuto
CPS-IoTBench’21. Virtual Event, Nashville, TN, USA, May 2021.

Best Presentation Runner-Up.

Reliable Energy Sources as a Foundation for Reliable Intermittent Systems

Dhananjay Jagtap and Pat Pannuto

Proceedings of the Eighth ACM International Workshop on Energy Harvesting and Energy-Neutral Sensing
Systems. ENSsys’20. Virtual Event, Japan, Nov. 2020.

Best Presentation (Second Prize).

Indoor Ultra Wideband Ranging Samples from the DecaWave DW1000 Including Frequency and Polarization
Diversity

Pat Pannuto, Benjamin Kempke, Bradford Campbell, and Prabal Dutta

Data Acquisition To Analysis. DATA’18. Nov. 2018.

Acceptance: 14 / 15 (93%).

Energy Isolation Required for Multi-tenant Energy Harvesting Platforms

Joshua Adkins, Bradford Campbell, Branden Ghena, Neal Jackson, Pat Pannuto, and Prabal Dutta
Proceedings of the Fifth ACM International Workshop on Energy Harvesting and Energy-Neutral Sensing Systems.
ENSsys’17. Delft, Netherlands, Nov. 2017, pp. 27-30.

Acceptance: 6 / 18 (33%).

The Case for Writing a Kernel in Rust
Amit Levy, Bradford Campbell, Branden Ghena, Pat Pannuto, Prabal Dutta, and Philip Levis
Proceedings of the 8th Asia-Pacific Workshop on Systems. APSys ’17. Mumbali, India, Sept. 2017, 1:1-1:7.

Ownership is Theft: Experiences Building an Embedded OS in Rust

Amit Levy, Michael P Andersen, Bradford Campbell, David Culler, Prabal Dutta, Branden Ghena, Philip
Levis, and Pat Pannuto

Proceedings of the 8th Workshop on Programming Languages and Operating Systems. PLOS 2015. Monterey,
CA, Oct. 2015.

Acceptance: 7 / 16 (44%).

PolyPoint: Guiding Indoor Quadrotors with Ultra-Wideband Localization

Benjamin Kempke, Pat Pannuto, and Prabal Dutta

2015 ACM Workshop on Hot Topics in Wireless. HotWireless *15. Paris, France, Sept. 2015.
Potential for Test of Time 2025 Award.

Lessons from Five Years of Making Michigan Micro Motes

Pat Pannuto, Yoonmyung Lee, ZhiYoong Foo, Gyouho Kim, David Blaauw, and Prabal Dutta
6th Workshop of Architectural Research Prototyping. WARP ’15. Portland, Oregon, USA, 2015.
Acceptance: 11 / 20 (55%).
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https://patpannuto.com/pubs/ayers2022tieredtrust.pdf
https://patpannuto.com/pubs/marcano2021einkbiobattery.pdf
https://patpannuto.com/pubs/jagtap2021centuryinfra.pdf
https://patpannuto.com/pubs/yen2021repro.pdf
https://patpannuto.com/pubs/jagtap2020ehreliable.pdf
https://patpannuto.com/pubs/pannuto18uwbdata.pdf
https://patpannuto.com/pubs/pannuto18uwbdata.pdf
https://patpannuto.com/pubs/adkins17energy.pdf
https://patpannuto.com/pubs/levy17rustkernel.pdf
https://patpannuto.com/pubs/levy15ownership.pdf
https://patpannuto.com/pubs/kempke15polypoint.pdf
https://patpannuto.com/pubs/pannuto15making-m3.pdf

[W15]

[W16]

[W17]

[W18]

[W19]

Interfacing the Internet of a Trillion Things

Bradford Campbell, Pat Pannuto, and Prabal Dutta

The Second International Workshop on the Swarm at the Edge of the Cloud. SEC ’15. Seattle, Washington, USA,
2015.

Harmonia: Wideband Spreading for Accurate Indoor RF Localization
Benjamin Kempke, Pat Pannuto, and Prabal Dutta
2014 ACM Workshop on Hot Topics in Wireless. HotWireless *14. Maui, Hawaii, USA, Sept. 2014.

System Architecture Directions for a Software-Defined Lighting Infrastructure
Ye-Sheng Kuo, Pat Pannuto, and Prabal Dutta
1st ACM Workshop on Visible Light Communication Systems. VLCS 14. Maui, Hawaii, USA, Sept. 2014.

Grid Watch: Mapping Blackouts with Smart Phones

Noah Klugman, Javier Rosa, Pat Pannuto, Matthew Podolsky, William Huang, and Prabal Dutta
Proceedings of the 15th Workshop on Mobile Computing Systems and Applications. HotMobile "14. Santa
Barbara, California, Feb. 2014.

Exploring Powerline Networking for the Smart Building
Pat Pannuto and Prabal Dutta
Extending the Internet to Low power and Lossy Networks. IP+SN ’11. Chicago, Illinois, USA, Apr. 2011.

PosTERS AND DEMOS

[PD1]

[PD2]

[PD3]

[PD4]

[PD5]

[PD6]

Demo Abstract: TagAlong: A Free, Wide-Area Data-Muling Service Built on the AirTag Protocol

Alex Bellon, Alex Yen, and Pat Pannuto

Proceedings of the 20th ACM Conference on Embedded Networked Sensor Systems. SenSys’22. Boston, Mas-
sachusetts, USA, Nov. 2022.

Demo Abstract: Powering an E-Ink Display from Soil Bacteria

Gabriel Marcano and Pat Pannuto

Proceedings of the 9th International Workshop on Energy Harvesting & Energy-Neutral Sensing Systems.
ENSsys’21. Nov. 2021.

Acceptance: 11/ 14 (79%).

Demo Abstract: Applications on the Signpost Platform for City-Scale Sensing

Joshua Adkins, Bradford Campbell, Branden Ghena, Neal Jackson, Pat Pannuto, Samuel Rohrer, and Prabal
Dutta

Proceedings of the 17th ACM/IEEE International Conference on Information Processing in Sensor Networks.
IPSN’18. New York, NY, USA, Apr. 2018.

Acceptance: 28 / 32 (88%).

Best Demo Runner Up.

The Signpost Platform for City-Scale Sensing

Joshua Adkins, Bradford Campbell, Branden Ghena, Neal Jackson, Pat Pannuto, and Prabal Dutta
TerraSwarm 2017 Annual Review. TerraSwarm’17. Berkeley, CA, USA, Oct. 2017.

David Wessel Best Demo Award.

SurePoint: Exploiting Ultra Wideband Flooding and Diversity to Provide Robust, Scalable, High-Fidelity
Indoor Localization

Benjamin Kempke, Pat Pannuto, Bradford Campbell, and Prabal Dutta

Proceedings of the 14th ACM Conference on Embedded Networked Sensor Systems. SenSys’16. Stanford, CA,
USA, Nov. 2016.

Accessors and the RoboCafé: Interoperability in the Internet of Things

Pat Pannuto

Twelfth International Nanotechnology Conference on Communication and Cooperation. INC12. Leuven, Belgium,
May 2016.

Outstanding Poster Award.
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https://patpannuto.com/pubs/campbell15interfacing.pdf
https://patpannuto.com/pubs/kempke14harmonia.pdf
https://patpannuto.com/pubs/kuo14vlc_arch.pdf
https://patpannuto.com/pubs/klugman14gridwatch.pdf
https://patpannuto.com/pubs/pannuto11plc.pdf
https://patpannuto.com/pubs/bellon2022demoTagAlong.pdf
https://patpannuto.com/pubs/marcano2021einkENSsysDemo.pdf
https://patpannuto.com/pubs/adkins18signpostdemo.pdf
https://patpannuto.com/pubs/adkins17signpost-ts.pdf
https://patpannuto.com/pubs/kempke16surepoint-demo.pdf
https://patpannuto.com/pubs/kempke16surepoint-demo.pdf
https://patpannuto.com/pubs/pannuto16inc.pdf

[PD7]

[PD8]

[PDY]

[PD10]

[PD11]

[PD12]

[PD13]

[PD14]

[PD15]

[PD16]

[PD17]

[PD18]

PolyPoint: High-Precision Indoor Localization with UWB

Benjamin Kempke, Pat Pannuto, Bradford Campbell, Joshua Adkins, and Prabal Dutta

Proceedings of the 13th ACM Conference on Embedded Networked Sensor Systems. SenSys’15. Soeul, Republic
of Korea, Nov. 2015.

Michigan’s 10T Toolkit

Joshua Adkins, Bradford Campbell, Samuel DeBruin, Branden Ghena, Benjamin Kempke, Noah Klugman,
Ye-Sheng Kuo, Deepkia Natarajan, Pat Pannuto, Thomas Zachariah, Alan Zhen, and Prabal Dutta
Proceedings of the 13th ACM Conference on Embedded Networked Sensor Systems. SenSys’15. Soeul, Republic
of Korea, Nov. 2015.

DecaWave: Exploring State of the Art Commercial Localization

Bradford Campbell, Prabal Dutta, Benjamin Kempke, Ye-Sheng Kuo, and Pat Pannuto
Microsoft Indoor Localization Competition. Seattle, Washington, USA, Apr. 2015.

Third Place in Infrastructure-Based Systems.

Luxapose: Indoor Positioning with Mobile Phones and Visible Light
Ye-Sheng Kuo, Pat Pannuto, Bradford Campbell, and Prabal Dutta
Microsoft Indoor Localization Competition. Seattle, Washington, USA, Apr. 2015.

Poster Abstract: A Networked Embedded System Platform for the Post-Mote Era

Pat Pannuto, Michael P Andersen, Tom Bauer, Bradford Campbell, Amit Levy, David Culler, Philip Levis,
and Prabal Dutta

Proceedings of the 12th ACM Conference on Embedded Networked Sensor Systems. SenSys *14. Mempbhis,
Tennessee, USA, 2014.

Demo — Luxapose: Indoor Positioning with Mobile Phones and Visible Light

Ye-Sheng Kuo, Pat Pannuto, and Prabal Dutta

The 20th Annual International Conference on Mobile Computing and Networking. MobiCom ’14. Maui, Hawaii,
USA, Sept. 2014.

Demo — Luxapose: Indoor Positioning with Mobile Phones and Visible Light
Ye-Sheng Kuo, Pat Pannuto, and Prabal Dutta
1st ACM Workshop on Visible Light Communication Systems. VLCS ’14. Maui, Hawaii, USA, Sept. 2014.

Demo: M3: A Mm-scale Wireless Energy Harvesting Sensor Platform

Pat Pannuto, Yoonmyung Lee, ZhiYoong Foo, David Blaauw, and Prabal Dutta

Proceedings of the 1st International Workshop on Energy Neutral Sensing Systems. ENSSys *13. Rome, Italy,
Nov. 2013, 17:1-17:2.

GATD: A Robust, Extensible, Versatile Swarm Dataplane

Pat Pannuto, Bradford Campbell, and Prabal Dutta

The First International Workshop on the Swarm at the Edge of the Cloud. SEC ’13. Montreal, Quebec, Canada,
2013.

Demo: Floodcasting, a Data Dissemination Service Supporting Real-time Actuation and Control
Ye-Sheng Kuo, Pat Pannuto, and Prabal Dutta

Proceeding of the 11th Annual International Conference on Mobile Systems, Applications, and Services. MobiSys
’13. Taipei, Taiwan, June 2013, pp. 489-490.

Platforms and Protocols for Emerging Wireless Systems

Pat Pannuto, Prabal Dutta, Bradford Campbell, Samuel DeBruin, Trey Grunnagle, William Huang, Ben
Kempke, Ye-Sheng Kuo, Andrew Robinson, Aaron Schulman, Maya Spivak, and Lohit Yerva

Future of Mobile Computing Workshop. Mountain View, California, 2012.

Demo: Ultra-constrained sensor platform interfacing

Pat Pannuto, Yoonmyung Lee, Ben Kempke, Dennis Sylvester, David Blaauw, and Prabal Dutta
Proceedings of the 11th international conference on Information Processing in Sensor Networks. IPSN 12. Beijing,
China, Apr. 2012, pp. 147-148.
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https://patpannuto.com/pubs/kempke15polypoint-demo.pdf
https://patpannuto.com/pubs/adkins15iot-toolkit.pdf
https://patpannuto.com/pubs/kempke15loccomp.pdf
https://patpannuto.com/pubs/kuo15loccomp.pdf
https://patpannuto.com/pubs/pannuto14postmote.pdf
https://patpannuto.com/pubs/kuo14luxapose_mobicom_demo.pdf
https://patpannuto.com/pubs/kuo14luxapose_vlcs_demo.pdf
https://patpannuto.com/pubs/pannuto13m3_demo.pdf
https://patpannuto.com/pubs/pannuto13gatd.pdf
https://patpannuto.com/pubs/kuo13floodcasting.pdf
https://patpannuto.com/pubs/pannuto12future_of_mobile.pdf
https://patpannuto.com/pubs/pannuto12i2c.pdf

