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CJ and Elizabeth Hwang Endowed Professor of Computer Science & Engineering andPOSITIONS
Electrical & Computer Engineering, University of Washington (UW), 2017-present.

Director and Co-Director, Center for Neurotechnology, 2013-present.

Professor, Paul G. Allen School of Computer Science and Engineering, University of
Washington (UW), 2014-present.

Adjunct Professor, Department of Bioengineering, UW, 2009-present.

Adjunct Professor, Department of Electrical & Computer Engineering, UW, 2009-
present.

Faculty Member, Neuroscience Program, UW, 2001-present.

Senior Data Science Fellow, eScience Institute, UW, 2016-present.

Associate Professor, Department of Computer Science and Engineering, University of
Washington (UW), 2007-2014.

Adjunct Associate Professor, Department of Bioengineering, UW, 2009-present.

Adjunct Associate Professor, Department of Electrical Engineering, UW, 2009-present.

Assistant Professor, Department of Computer Science and Engineering, UW, 2000-
2006.

Research Associate, Sloan Center for Theoretical Neurobiology, Salk Institute, 1997-
2000.

Postdoctoral training in Computational Neuroscience, Sloan Center for TheoreticalEDUCATION
Neurobiology, Salk Institute, 1997-2000. Advisor: Dr. Terrence Sejnowski.

Ph.D. in Computer Science, University of Rochester, 1998. Dissertation title: Dynamic
Appearance-Based Vision. Thesis Advisor: Dr. Dana Ballard.

M.S. in Computer Science, University of Rochester, 1994.
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B.S. summa cum laude in Computer Science, Angelo State University, Texas, 1992.
B.S. summa cum laude in Mathematics, Angelo State University, Texas, 1992.

IEEE Fellow, 2023.AWARDS AND
HONORS

College of Engineering Faculty Research Award, UW, 2022

Pratiksha Trust Distinguished Chair Visiting Professorship, Indian Institute of Science,
2022-2025.

IEEE Senior Member, 2021.

Satish Dhawan Visiting Chair Professor, Indian Institute of Science, 2019.

Guggenheim Fellow, 2016.

Fulbright Scholar, 2014.

Distinguished Speaker, Columbia University, 2012.

Invited Speaker, TED main conference, 2011; TEDx Berkeley, 2020.

ONR Young Investigator Award, 2003.

David and Lucile Packard Fellowship, 2002.

NSF CAREER Award, 2002.

Alfred P. Sloan Research Fellowship, 2001.

Alfred P. Sloan Postdoctoral Fellowship, Salk Institute for Biological Studies, 1997.

Presidential Fellowship for Graduate Studies, State University of New York, Buffalo,
1992 (declined in favor of Univ. of Rochester Graduate Assistantship).

Robert and Nona Carr Academic Scholarship for undergraduate study, Angelo State
University, 1988-1992.

Invited participant, Research Science Institute (RSI) program for high school students,
Center for Excellence in Education, Virginia, 1987.

Second rank in Science in nationwide high school examination (CBSE) in India (1986).

EFRI BRAID: Optical Neural Co-Processors for Predictive and Adaptive Brain Restora-GRANTS
tion and Augmentation (Co-PI). NSF, 09/01/2022-08/31/2026. Amount: $559,204. PI:
Arka Majumdar.



Rajesh P. N. Rao - 3 - June 2025

Compositionality & Mechanism Design (Co-PI). Templeton World Charity Foundation
(TWCF), 7/1/2022 6/31/2026. Amount: $286,987. PI: Jacob Foster (UCLA).

Restoring injured neural circuits with brain co-processors. Weill Neurohub Principal
Investigator Program, 02/01/2021-05/01/2024. Amount: $431,616.

Generative Expectation-based Response and Novelty Identification (GERNI) (Co-PI).
DARPA (subcontract from SRI International), 10/19/19-3/31/23. Amount: $980,280.
PI: Giedrius Burachas (SRI).

Growing an AI within a Culture: Can Machines Learn Human Values?. Templeton
World Charity Foundation (TWCF), 1/1/2020-5/31/2023. Amount: $233,999.

ITEST Developing and Testing Innovations: Neuroscience For Neurodiverse Learners
(Co-PI). NSF, 9/01/20- 8/31/24. Amount: $1,499,708.

NSF Engineering Research Center for Sensorimotor Neural Engineering (Lead PI).
NSF, 8/01/2011-7/31/2021. Amount: $36,475,600.

MRI: Acquisition of a shared MR instrument for structural and functional neuroimag-
ing studies (Co-PI). NSF, 8/01/2018-7/31/2021. Amount: $2,229,751. PI: Geoffrey
M. Boynton.

Social Intelligence in Humans versus Machines: A New Framework for Understanding
Imitation, Intent, and Theory of Mind. Templeton World Charity Foundation (TWCF),
7/25/18-12/31/21. Amount: $228,000.

Multimodal neural decoding: Data-intensive approaches to understanding long-term,
unlabeled human brain data (Co-PI). DARPA, 09/01/2017-08/31/2021. Amount: $526,732.
PI: Bing Brunton.

NCS-FO: Understanding neural processing in long-term, naturalistic human brain
recordings using data-intensive approaches (Co-PI). NSF, 9/1/2016- 8/31/2021. Amount:
$464,253. PI: Bing Brunton.

CRCNS: Innovative Approaches to Science & Engineering Research on Brain Func-
tion: Probabilistic Models of Human Decision Making: A Computational Founda-
tion for Social Neuroscience (Lead PI). NIMH, 06/01/2016-05/31/2021. Amount:
$696,001.

Towards deep brain monitoring with superficial EEG sensors plus neuromodulatory fo-
cused ultrasound (Co-PI). NIMH, 9/1/2016-8/31/2018. Amount: $463,500. PI: Pierre
Mourad.

Advancing Human Brain to Brain Communication Capabilities (Co-PI). Keck Foun-
dation, 7/1/2014-6/30/2019. Amount: $996,910. PI: Andrea Stocco.
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SL-CN: Development of Neural Body Maps (Co-PI). NSF, 9/1/2015-8/31/2018. Amount:
$749,900.00. PI: Andrew Meltzoff.

Goal-Based Imitation Learning (Lead PI). Office of Naval Research (ONR), 6/27/13-
9/30/17. Amount: $854,570.

RI: Small: Probabilistic Goal-Based Imitation Learning (Lead PI). NSF Robust Intel-
ligence program, 8/1/13-7/31/17. Amount: $400,000. Co-PIs: Dieter Fox (UW CSE),
Andrew Meltzoff (UW ILABS).

Simultaneous BMI and Manual Control in Able-Bodied Subjects (Lead PI). ARO Life
Sciences Division, 9/1/11-6/30/13. Amount: $250,000.

Information Coding and Learning in Brain-to-Brain Communication (Lead PI). Roy-
alty Research Fund (UW), 7/16/2012-7/15/2013. Amount: $23,412.00. Co-PI: Chet
Moritz (UW Rehab).

Decision Making and Action Selection in the Vertebrate Brain: Models and Appli-
cations in Brain-Computer Interfacing (Lead PI). NSF ERC for Sensorimotor Neu-
ral Engineering (UW), 09/15/2011-09/14/2013. Amount: $94,063. Co-PIs: Michael
Shadlen (UW PBIO), Chet Moritz (UW Rehab).

CRCNS: Hybrid Non-invasive Brain-Machine Interfaces for 3D Object Manipulation
(Senior Personnel). NIH R01 grant, 6/1/10-5/31/14. Amount: $826,983. PI: Emo
Todorov (UW CSE).

IBIC: Integrated Brain Imaging Center for the University of Washington (Senior Per-
sonnel). NIH RC4 grant, 9/30/10-8/31/13. Amount: $4,784,830. PI: Thomas Grabowski.

Electrocorticography Signals for Human Hand Prosthetics (Senior Personnel). NIH
R01 grant, 5/1/10-4/30/15. Amount: $1,658,230. PI: Jeff Ojemann (UW Neuro-
surgery).

NSF Engineering Research Center for Sensorimotor Neural Engineering (Senior Per-
sonnel and Thrust Leader). NSF ERC program, 3/1/11-2/28/16. Amount: $14,436,929.
PIs: Yoky Matsuoka (UW CSE) and Tom Daniel (UW Bio).

Electrocorticographic Brain-Machine Interfaces for Communication and Prosthetic
Control (Lead PI), NSF Biomedical Engineering Program, 09/01/2009-08/31/2012.
Amount: $300,000. Co-PIs: Jeff Ojemann, Yoky Matsuoka.

Probabilistic Models of Imitation and Social Cognition (Lead PI). Office of Naval
Research (ONR), 3/15/09-3/14/12. Amount: $900,000. Co-PI: A. Meltzoff.

Analysis of the 4500-year-old Indus script using data mining and machine learning.
UW Simpson Center for the Humanities, College of Engineering, and College of Arts
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and Sciences, Spring 2009. Amount: $14,000.

Exploring the Neural Dynamics of Cognition through Human Electrocorticography
(Lead PI). NSF Cognitive Neuroscience Program, 4/15/07-3/31/10. Amount: $613,671.
Co-PI: J. Ojemann.

Microsoft Research Grant (Lead PI), 2/28/07-12/30/19. Amount: $180,400. Co-PIs:
J. Ojemann and Y. Matsuoka.

Intel Robotics Research Gift (PI), 12/22/06-12/31/19. Amount: $43,800.

Probabilistic Neural Computation: Models and Applications in Robotics and Brain-
Machine Interfaces (PI). NSF Emerging Models and Technologies, 9/1/06-8/31/10.
Amount: $433,051.

Neurally-Inspired Architectures for Invariant Object Recognition (Lead PI). NGA Neu-
roscience Enabled Geospatial Intelligence Program, 10/15/04-2/28/09. Amount: $774,107.

Probabilistic Imitation Learning in Infants and Robots (PI). NSF Artificial Intelligence
and Cognitive Science program, 08/01/04. Amount: $314,975. Duration: 3 years.

Automatic Tactilization of Graphical Images: Full Access to Math, Science, and Engi-
neering for Blind Students (Co-PI). NSF Universal Access program, 08/15/04. Amount:
$202,171. Lead PI: R. Ladner (UW CSE). Co-PIs: M. Ivory-Ndiaye, S. Burgstahler.
Duration: 3 years.

Probabilistic Neuromorphic Systems (PI). ONR Young Investigator Program, 05/01/03.
Amount: $340,000. Duration: 3 years.

Probabilistic Brain-Computer Interfaces (PI). David and Lucile Packard Fellowship,
11/01/02. Amount: $625,000. Duration: 5 years.

CAREER: Neurally Inspired Active Vision: Theory, Models, and Applications in Mo-
bile Robotics (PI). NSF Robotics and Human Augmentation program, 02/15/02. Amount:
$350,000. Duration: 5 years.

Adaptive Neurally-Inspired Computing: Theory, Models, and Silicon-Based Architec-
tures (Lead PI). NSF Biological Information Technology and Systems (BITS) pro-
gram, 12/15/01. Amount: $591,035. Duration: 5 years. Co-PI: C. Diorio (UW CSE).

Sloan Research Fellowship (PI). Amount: $40,000. Duration: 2001-2003.

Undergraduate Capstone course (CSE 481) on Neural Engineering, UW, Spring 2024,TEACHING
2021, 2020. Syllabus, slides, and course information:
https://canvas.uw.edu/courses/1545383
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Professional Master’s Program course (CSEP 590C, EEP 598) on Neural Devices, Sys-
tems, and Computation, UW, Spring 2023. Syllabus, slides, and course information:
https://canvas.uw.edu/courses/1633261

Undergraduate/Graduate course on Neural Engineering (CSE 490N, BIOEN 460/560,
EE 460/560), UW, Autumn 2023, 2021, Winter 2018, 2017, 2016, 2015. Syllabus,
slides, and course information:
canvas.uw.edu/courses/1218742

Graduate course on AI and the Brain (CSE 599B), UW, Autumn 2020.

Graduate course on Computational Neuroscience (CSE 528/NEURO 528), UW, Spring
2020, Winter 2017, Spring 2013, 2011, 2009, and 2007. Textbook: Theoretical Neu-
roscience by P. Dayan and L. Abbott. Course information:
courses.cs.washington.edu/courses/cse528/

First “massively open online course” (MOOC) on Computational Neuroscience (with
Adrienne Fairhall), Coursera, Spring 2013, also offered Winter 2014, Spring 2015.
Currently running monthly. Over 127,000 enrolled since inception. Syllabus, lecture
videos, slides, and course information:
www.coursera.org/course/compneuro

Undergraduate course on Artificial Intelligence (Introduction to Artificial Intelligence:
CSE 473), UW, Autumn 2013, 2012 and 2006. Textbook: Artificial Intelligence: A
Modern Approach by Stuart Russell and Peter Norvig. Syllabus, slides, and course
information:
courses.cs.washington.edu/courses/cse473/13au/

Graduate course on Brain-Computer Interfaces (CSE 599E), UW, Spring 2012 and
2006. Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse599e/12sp/

Undergraduate Robotics Capstone course (CSE 481C) on Imitation Learning in a Hu-
manoid Robot, UW, Autumn 2011. Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse481c/11au/

Undergraduate course on Foundations of Computing I (CSE 311), UW, Winter 2011.
Textbook: Discrete Mathematics and Its Applications (sixth edition) by Kenneth Rosen.
Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse311/11wi/

Undergraduate course on Theory of Computation (Introduction to Formal Models in
Computer Science: CSE 322), UW, Spring 2010, Winter 2006, Autumn 2004, Spring
2004, Autumn 2002, and Autumn 2001. Textbook: Introduction to the Theory of
Computation by Michael Sipser. Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse322/10sp/
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Professional Masters Program course on Applications of Artificial Intelligence (CSEP
573), UW, Winter 2010. Textbook: Artificial Intelligence: A Modern Approach (3rd
ed.) by Stuart Russell and Peter Norvig. Syllabus, slides, and course information:
www.cs.washington.edu/education/courses/csep573/10wi/

Special one-week graduate seminar (HUM 597A) on “Deciphering the Indus script:
Past efforts and recent approaches” sponsored by the UW Simpson Center for the
Humanities, Spring 2009.

Undergraduate course on Computer Vision (Computer Vision: CSE 455), UW, Winter
2009. Textbook: Computer Vision by Shapiro and Stockman, Prentice-Hall, 2001.
Syllabus, slides, and course information:
www.cs.washington.edu/education/courses/455/09wi/

Graduate course on Computational Neuroscience (Introduction to Computational Neu-
roscience: CSE 590RR), UW, Autumn 2003 and Spring 2002. Textbook: Theoretical
Neuroscience by Peter Dayan and Larry Abbott. Syllabus, slides, and course informa-
tion: www.cs.washington.edu/education/courses/590rr/03au/

Undergraduate course on Data Structures and Algorithm Analysis (CSE 326), UW,
Winter 2003. Textbook: Data Structures and Algorithm Analysis in Java/C++ by Mark
Weiss. Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse326/03wi/

Graduate seminar on Neural Computation (CSE 590NC), UW, Autumn, Winter and
Spring 2001-2003.

Undergraduate and graduate independent study (CSE 498, MATH 498, and CSE 600),
2001-present.

Undergraduate course on Data Structures and Algorithm Analysis (CSE 373), UW,
Spring 2001. Textbook: Data Structures and Algorithm Analysis in C by Mark Weiss.
Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse373/01sp/

Professional Masters Program course on Alternative Computing Paradigms (CSE 599),
UW, Winter 2001. Textbook: Feynman Lectures on Computation by Richard Feyn-
man. Syllabus, slides, and course information:
courses.cs.washington.edu/courses/cse599/01wi/

Delivered lectures for an undergraduate course on Computational Neurobiology (BIPN
146) at University of California, San Diego, 1999. Professor: T. Sejnowski. Textbook:
Biophysics of Computation by Christof Koch.

Teaching Assistant, Department of Computer Science, University of Rochester, Spring
1993 and 1994. Courses: 1. Theory of Computation 2. Design and Analysis of Algo-
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rithms.

Teaching Assistant, Mathematics Department, Angelo State University, 1989-1992.
Undergraduate courses on calculus and analytical geometry.

Teaching Assistant, Physics Department, Angelo State University, 1989-1990. Under-
graduate courses on fundamentals of physics.

Vishwas Sathish, graduate student, CSE. Research Topic: Brain-Inspired AI.GRADUATE
MENTORING
(CURRENT) Raphael Bechtold, graduate student, BIOE. Research Topic: Brain-computer inter-

faces.

Zoe Steine-Hanson, graduate student, CSE. Research Topic: Transfer learning for
brain-computer interfacing.

Gabrielle Strandquist, graduate student, CSE. Research Topic: Machine learning for
brain-computer interfaces.

Preston Jiang, graduate student, CSE. Research Topic: Predictive coding models of
brain function.

Courtnie Paschall, MD/PhD student, BIOE. Research Topic: Electrocorticography and
virtual reality.

Samantha Sun, graduate student, BIOE. Research Topic: Electrocorticography analy-
sis and stimulation.

PhD Students GraduatedGRADUATE
MENTORING
(PAST) Dimitrios Gklezakos, PhD, CSE, graduated Autumn 2022. Research Topic: Artificial

Neural Networks with Dynamic Connections. Current Employment: Applied Scientist
at Augmend, Inc.

Satpreet Singh, PhD, ECE, graduated Autumn 2021. Research Topic: Machine Learn-
ing methods to enable Naturalistic Neuroscience and Neuroengineering. Current Em-
ployment: Postdoctoral Fellow at Harvard University.

Koosha Khalvati, PhD, CSE, graduated Winter 2021. Research Topic: A Computa-
tional Framework for Modeling Belief-based Decision Making. Current Employment:
Research Scientist at Allen Institute of Brain Science.

Michael Chung, PhD, CSE, graduated Autumn 2020. Research Topic: Enabling End-
Users to Create Interactive Real-World Robot Applications through Novel Interfaces
and Automation. Co-advisor: Maya Cakmak. Current Employment: Robotics Soft-
ware Engineer at Motional, Inc.
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David Caldwell, MD/PhD, Bioengineering, graduated Spring 2019. Research Topic:
Direct Electrical Stimulation of Human Sensorimotor Cortex. Co-advisors: Jeff Oje-
mann. Current Employment: UCSF.

Nile Wilson, PhD, Bioengineering, graduated 2019. Research Topic: Enabling Brain-
Computer Interface Co-Adaptation with Performance-Related Signals. Co-advisor:
Jeff Ojemann. Current Employment: Microsoft.

James Wu, PhD, Bioengineering, graduated Winter 2019. Research Topic: Neural
correlates of human motor planning and visuomotor transformation. Co-advisor: Jeff
Ojemann. Current Employment: Principal Scientist at Natus Medical.

Nancy Wang, PhD, CSE, graduated Autumn 2018. Research Topic: Brains in the Wild:
Machine learning for naturalistic, long-term neural and video clinical recordings. Co-
advisor: Bing Brunton. Current Employment: Computer Vision Applied Scientist at
Amazon, Berlin.

Jeneva Cronin, PhD, Bioengineering, graduated Autumn 2018. Research Topic: Hu-
man psychophysics of direct cortical stimulation of somatosensory cortex. Co-advisor:
Jeff Ojemann. Current Employment: Allen Institute for AI.

Devapratim Sarma, PhD, Bioengineering, graduated Spring 2017. Research Topic:
Expanding the Reach of Electrocorticographic Brain-Computer Interfaces: A Biman-
ual Approach. Co-advisor: Jeff Ojemann. Current Employment: Carnegie Mellon.

Melissa Smith, PhD, Neuroscience, Spring 2016. Research Topic: Non-invasive De-
tection of Cortical Control Signals for Brain-Computer Interfaces. Current Employ-
ment: Keon Research LLC.

Jeremiah Wander, PhD, Bioengineering, 2015. Research Topic: Neural correlates of
learning and intent during human brain-computer interface use. Current Employment:
Microsoft Research.

Yanping Huang, PhD, CSE, 2014, Howard Hughes Medical Institute (HHMI) Grad-
uate Fellow. Research Topic: Decision Making in the Brain. Current Employment:
Google.

Tim Blakely, Bioengineering, PhD, 2013. Research Topic: BCI for Prosthetic Hand
Control. Current Employment: Google AI.

Kai Miller, MD, PhD in Physics 2008, PhD in Neuroscience 2014, UW. Research
Topic 1: Characteristic changes in electrocorticographic power spectra of the human
brain. 2: The dynamics of category-specific perception in ventral temporal cortex.
Current Employment: Assistant Professor, Mayo Clinic.

Pradeep Shenoy, CSE, PhD, 2008. PhD Thesis: Brain-Computer Interfaces for Control
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and Computation. Current Employment: Google Research India.

Xu Miao, CSE, PhD, 2011. Research Topic: Margin-based Probabilistic Networks
for Fast and Consistent Structured Prediction. Current Employment: VP of Artificial
Intelligence at Celential.ai.

Aaron Shon, CSE, PhD. Graduated: Autumn 2007. PhD Thesis: A Multidisciplinary
Approach to Probabilistic Imitation in Humans and Machines. Current Employment:
Co-founder and co-CTO at Benetics AG, Zurich.

David Grimes, CSE, PhD. Graduated: Autumn 2007. PhD Thesis: Bayesian Models
of Action and Imitation. Current Employment: Jawbone Health.

Other Graduate Students

Matt Elzinga, MS, Neurobiology and Behavior, 2016. Research Topic: Naturalistic
ECoG decoding.

Deepak Verma, CSE, M.S., 2010. Research Topic: Planning as Inference. Current
Employment: Google.

Erick Chastain, Neurobiology and Behavior, M.S., 2010. Research Topic: Probabilis-
tic Models of Reward-Based Learning in the Brain. Current Employment: Rutgers
University.

Amnon Horowitz, graduate student, CSE, 2014-16. Research Topic: Tracking neural
activity across an entire nervous system. Current advisor: Dieter Fox.

Harley Montgomery, graduate student, CSE. Research Topic: Probabilistic Program-
ming for Robotic Learning.

Jeffrey Herron, graduate student, EE, 2012-2013, PhD, 2016. Research Topic: Direct
Sensory Augmentation. Current Employment: Medtronic.

Justin Bare, graduate student, CSE, 2012-2013. Research Topic: Probabilistic Models
of Time Perception.

Sam Sudar, graduate student, CSE, 2012-2013. Research Topic: Electrocorticography
for Hand Prosthetics.

Abe Friesen, graduate student, Computer Science and Engineering. Topic: Imitation
Learning. Qualifying Exam: 2010. Current Advisor: Pedro Domingos.

Rawichote Chalodhorn, visiting graduate student, Osaka University, Japan. Research
Topic: Learning in Humanoid Robots (Primary Advisor: Minoru Asada).
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Alex Dieudonne, Biology and UW Neurobiology and Behavior Program (Primary Ad-
visor: Tom Daniel), PhD. Graduated: Spring 2008.

Sangyun Han, graduate student, CSE. Research Topic: Automatic Tactilization of
Graphics for the Blind (Primary Advisor: Richard Ladner).

Pat Tressel, graduate student, CSE. Research Topic: Computational Neuroscience.

Tim Hanks, Brian Lundstrom, and Jeff Longnion, graduate students (in lab rotation),
UW Neurobiology and Behavior Program and UW Medical Scientist Training Pro-
gram.

Brandon Ray, ECE. Research Topic: Software for self-feeding robot for paralyzedUNDERGRAD
MENTORING individuals.

Mozes Jacobs, CSE. Research Topic: Deep learning.

Rishi Jha, CSE. Research Topic: Deep learning.

Luciano de la Iglesia, CSE. Research Topic: Brain co-processors.

Claris Winston, CSE. Research Topic: Decoding for ECoG BCIs.

Morgan Graham, CSE. Research Topic: Eye-tracking for self-feeding robot for para-
lyzed individuals.

Devyansh Gupta, ECE. Research Topic: Eye-tracking for self-feeding robot for para-
lyzed individuals.

Preston Jiang, CSE, 2018 CRA Award Honorable Mention. Research Topic: BrainNet:
Multi-person brain-to-brain collaboration.

Darby Losey, CSE and Neuroscience, 2016 CRA Award Honorable Mention. Research
Topic: Brain-to-brain communication and brain stimulation.

Hayoun Oh, CSE. Research Topic: Passive EEG BCIs.

Thomas Crosley, CSE. Research Topic: Deep learning for Vision.

Priya Rao Chagaleti, CSE. Research Topic: BCI for Rehabilitation.

Maxwell Forbes, CSE. Research Topic: Natural Language-based Interaction for Hu-
manoid Robots.

Matt Elzinga. Research Topic: Brain-to-Brain Communication.
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Matthew Bryan, CSE, 2012 CRA Award Finalist and Mary Gates Scholar. Research
Topic: Co-Adaptive BCI and Brain-to-Brain Communication.

Lucas Petrucci, CSE/Neurobio. Research Topic: Machine Learning for BCI and Motor
Control.

Stefan Martin, EE. Research Topic: Probabilistic BCI.

Alex Dadgar and Joseph Wu, CSE. Research Topic: BCI for Brain-to-Brain and Robotic
Control.

Chantal Murthy, CSE. Research Topic: BCI for Rehabilitation.

Michael Chung, CSE. Research Topic: Brain-computer interfacing for robotic control.
Subsequent affiliation: Ph.D. program, UW CSE.

Willy Cheung, CSE. Research Topic: Brain-computer interfacing for robotic control.
Subsequent affiliation: Ph.D. program at Max Planck Institute, Germany.

Anibel America, BioE. Research Topic: Brain-Computer Interfaces.

Gabriel Maganis and Danny Rashid, undergraduate students, CSE. Research Topic:
Humanoid Robotics. Subsequent affiliations: Graduate programs at UC Santa Barbara
and CMU.

Alex Zheng and Chris Gonterman, undergraduate students, CSE. Research Topic:
Connecting Diets to Disease Using Data-Mining to Find Links between Food Con-
sumption and Chronic Diseases.

Yanni Wu, undergraduate student and Boeing Scholar, CSE. Research Topic: Vision
for Humanoid Robotics.

Shen-Hui Lee, Nathan Evans, Ian Ma, Isaac Myers, and Christian Bell, undergraduate
students, CSE. Research Topic: Brain-Computer Interfaces.

Matt Hoffman, undergraduate student and Mary Gates scholar, CSE. Research Topic:
Gaze Following by a Robotic Head. Subsequent affiliation: PhD student at UBC.

Chris Baker, undergraduate student and Mary Gates scholar, Early Identification Pro-
gram, CSE, 2002-2004. Research Topic: Neural Computation with Dynamic Synapses.
Subsequent affiliation: PhD student at MIT.

Beau Crawford, undergraduate student, CSE. Honorable mention in the nation-wide
CRA Outstanding Undergraduate Student competition, 2003-2005. Research Topic:
Brain-Computer Interfaces. Subsequent affiliation: Microsoft.
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Kohen Chia, Brian Chang, Ikroop Dhillon, Tushar Jain, Samuel Kim, Lloyd Parlee,
and Ie Ming Tjam, undergraduate students, CSE, 2002-2005. Research Topic: Brain-
Computer Interfaces.

Shengli Zhou, undergraduate student, CSE, 2003-2004. Research Topic: Probabilistic
Color Indexing.

Yow Han, undergraduate student, CSE, 2003-2004. Research Topic: Face Detection
in a Humanoid Robot.

Abhinav Jain, undergraduate student, CSE, 2003-2004. Research Topic: Face Detec-
tion. Presently a graduate student at Purdue.

Tulika Kumar, undergraduate student and Mary Gates scholar, CSE, 2002-2003. Re-
search Topic: Reinforcement Learning in a Robotic Head. Currently at Action Engine.

Alice Chen-Chun Lin, undergraduate student and Mary Gates scholar, CSE, 2003.
Research Topic: Visual Learning in a Robotic Head.

Marshella Tjandra, undergraduate student, Applied and Computational Mathematical
Sciences, UW, 2002. Research Topic: Vision and Learning.

Thomas Carlson, Mary Gates Scholar, CSE, 2002. Research Topic: Imitation Learn-
ing.

CSE Undergraduate Admissions Committee, 2023-present.DEPARTMENT
SERVICE

CSE Executive Committee, 2021-2023, 2006-2007.

CSE Professional Masters Program Committee, 2018-present, 2009-2010.

CSE undergraduate research director, 2021

CSE College Council Representative, 2012-2018.

CSE Department Diversity Committee, 2001-2004, 2015-present. Participated in the
formulation of a new plan for enhancing recruitment and retention of women and mi-
norities in the CSE department.

CSE Direct Admits Seminar, 2013-2014.

CSE Recruiting Committee, 2011-2012.

CSE Broadening Participation Committee, 2009-2010.

Represented department at NCWIT Pacesetters Planning meeting focusing on increas-
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ing women’s participation in computing, May 2009.

K-12 Outreach: Thirty 6th and 7th grade students from Vista Academy (Bellevue, WA)
visited the Brain-Computer Interfaces and Humanoid Robotics Labs for live demon-
strations (Wednesday, Jan 21, 2009).

CSE Space Management Committee, 2004-present (with Prof. Paul Beame, Erik Lund-
berg, Tracy Bartholomew, Chris Cunnington).

CSE Course Scheduling Committee, 2004 (with Prof. Richard Anderson).

Committee Member: Generals committee for CSE students Seth Bridges, Miguel
Figueroa, David Hsu, Amol Prakash, Kambiz Rahimi, Zasha Weinberg, and Ken Ya-
suhara. Final exam committee for CSE students Jia-chi Wu, Nan Li, Ke Zheng, Zasha
Weinberg, David Hsu, and Yung-Yu Chuang. Quals committee for CSE student Robert
Gens.

(Current) Katharina Reinecke: Collaboration on online experimental paradigms forDEPARTMENT
COLLABORA-
TIONS

moral intelligence. Co-Advisees: CSE postdoc Nigini Abilio and CSE Master’s stu-
dent Jasmine Li.

(Past) Maya Cakmak: Collaboration on Goal-Based Imitation Learning in Robots. Co-
Advisee: CSE graduate student Michael Chung.

(Past) Emo Todorov: Collaboration on Brain-Computer Interfaces for Robotic Pros-
theses.

(Past) Shyam Gollakota: Collaboration on Nonintrusive Tongue-Machine Interface.
Co-Advisee: Qiao Zhang.

(Past) Luke Zettlemoyer: Collaboration on Human-Robot Interaction using Speech.
Co-Advisee: CSE undergrad Maxwell Forbes.

(Past) Richard Ladner: Collaboration on the Tactile Graphics Project; Joshua Smith:
Collaboration on Brain-Robot Interfacing.

Neuroscience Initiative Leadership Committee, UW, 2023-present.UNIVERSITY
SERVICE

UW Advisory Committee on Intellectual Property, Policy and Practice (ACIP3), 2023-
present.

Distinctive Research Agenda Committee, College of Engineering, 2020-21.

Direct Admissions to College Proposal Committee, College of Engineering, 2014-15.

Public outreach lectures for College of Engineering, Psychology department, Neuro-
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science program, and others, 2000-present.

Pacific Science Center, Exhibit on Brain-Computer Interfaces, 2013.

University Diversity Council, 2012-2014.

Committee Member: Neurobiology and Behavior Development Committee, Septem-
ber 2008-2010.

Faculty Field Tour, 2002. Participated in a five-day faculty bus tour around the state
of Washington with President Richard L. McCormick to further relations of UW with
the residents of Washington state.

Mentor, UW Early Identification Program (EIP), 2002. Goal: To encourage and assist
UW undergraduate students from underrepresented, educationally, and economically
disadvantaged groups to enter graduate school. Advisees: Chris Baker and Ie Ming
Tjam.

Graduate School Representative (GSR), 2001-present: Niranjan Balu, Lara Touryan
and Kristopher Kubow, UW Bioengineering department.

Thesis Committee Member, 2004-present: Stavros Zanos, Physiology and Biophysics;
Alex Dieudonne, Zoology Department; Rachel Yotter, Electrical Engineering.

Lab Rotation Advisor, 2001-present: Kira Shin-ichiro, Yanping Huang, Erick Chas-
tain, Kai Miller, Alex Dieudonne, Tim Hanks, Brian Lundstrom, and Jeff Longnion,
UW Neurobiology and Behavior Program and UW Medical Scientist Training Pro-
gram.

Collaborative research on Growing an AI within a Culture: Can Machines Learn Hu-CROSS-
CAMPUS
PARTNERSHIPS

man Values? with Andrew Meltzoff (co-director, UW Institute for Learning and Brain
Sciences), 2020-present.

Collaborative research on Neural Mechanisms of Predictive Coding with Nick Stein-
metz (Biological Structure), 2020-present.

Collaborative research on Neural Co-Processors for Modulating Neural Activity with
Eb Fetz and Steve Perlmutter (Physiology and Biophysics), 2018-present.

Collaborative research on Brain-to-Brain Interfacing and Augmentation with Andrea
Stocco (Assistant Professor, UW Psychology and Institute for Learning and Brain Sci-
ences) and Chantel Prat (Associate Professor, UW Psychology and Institute for Learn-
ing and Brain Sciences), 2011-present.

Collaborative research on Social Intelligence and Imitation Learning in Infants and
Machines with Andrew Meltzoff (co-director, UW Institute for Learning and Brain
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Sciences), 2002-present.

Collaborative research on Brain-Computer Interfaces using ECoG and Intracortical
Activity with Jeff Ojemann (neurosurgeon, UW Medical Center and Harborview Hos-
pital) and Eb Fetz (UW Department of Physiology and Biophysics), 2004-present.

(Past) Collaborative research on Brain-Computer Interfacing and Augmentation with
Chet Moritz (Assistant Professor, UW Department of Rehabilitation Medicine), 2012-
present.

(Past) Collaborative research on Tactilization of Graphics for the Blind with Richard
Ladner (CSE), Melody Ivory-Ndiaye (UW Information School), and Sheryl Burgstahler
(director, UW DO-IT program), 2002-2005.

Editorial Board: Neural Networks Journal, 2012-15; Cognitive Science Journal, 2007-PROFESSIONAL
ACTIVITIES 2015. Machine Learning and Autonomous Robots Journals (Joint Special Issue on

Learning in Autonomous Robots); Neural Computation (Communicating Reviewer).

Advisory Board: Bernstein Focus for Neurotechnology on Computational Vision, Frank-
furt Institute for Advanced Studies, 2009-2013.

Workshop Co-Chair: Workshop on decoding long-term naturalistic recordings (Orga-
nization for Human Brain Mapping Meeting), 2017; Neural Information Processing
Systems (NIPS) Workshops Co-Chair, 2006.

Program Committees: Robotics: Science and Systems (RSS), 2007; Uncertainty in
AI (UAI), 2005-2006; Third International Conference on Development and Learning
(ICDL), 2004; American Association for Artificial Intelligence (AAAI) annual confer-
ence, 2004; Neural Information Processing Systems (NIPS), 2003; Computer Vision
and Pattern Recognition (CVPR), 2000; American Association for Artificial Intelli-
gence (AAAI) annual conference, 1997.

Conference Session Chair: Society for Neuroscience Annual Meeting, San Diego, Oc-
tober 27, 2004 (chair for session on “Visual Cortex: States and Networks”); Neural
Information Processing Systems (NIPS), 2003 (chair for two oral sessions on Compu-
tational Neuroscience and Neural Engineering, December 9 and 10).

Organizing Committee: Robotics: Science and Systems (RSS), 2009; Neural Informa-
tion Processing Systems (NIPS), 2002.

Organizer: UW-Osaka-IIT International Symposium on Cognitive Neuroscience Robotics,
Seattle, WA, January 31-February 1, 2013; 1st Winter School on Computational As-
pects of Neural Engineering, Bangalore, India, December 12-19, 2012 (with G. Ran-
garajan); UW-Osaka Joint Symposium on Cognitive Neuroscience Robotics, Seattle,
WA, March 17-18, 2011; Okinawa Computational Neuroscience Course, November 9-
19, 2004 (with K. Doya, S. Ishii, and A. Pouget); Workshop on “Statistical Theories of
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Cortical Function” at Breckenridge, Colorado, December 4, 1998 (with B. Olshausen
and M. Lewicki).

Reviewer (Journals): Science, Nature Neuroscience, Nature Machine Intelligence,
Neural Computation, Neural Networks, Network: Computation in Neural Systems,
Journal of Neuroscience, Biological Cybernetics, Journal of Cognitive Neuroscience,
Psychological Science, Cognitive Science, Visual Cognition, Neuropharmacology, IEEE
Transactions on Robotics and Automation, IEEE Pattern Analysis and Machine Intel-
ligence, International Journal of Computer Vision, Computer Vision and Image Un-
derstanding, Human Computer Interaction, Physical Review Letters, Information Pro-
cessing Letters, Theoretical Computer Science, Videre: A Journal of Computer Vision
Research.

Reviewer (Conferences): Neural Information Processing Systems (NIPS), American
Association for Artificial Intelligence (AAAI), Computer Vision and Pattern Recogni-
tion (CVPR), Int. Conf. on Computer Vision (ICCV).

Reviewer (Funding Agencies): National Science Foundation (NSF) Robust Intelli-
gence (Large) review panel, NSF Emerging Technologies (EMT) review panel, NSF
CAREER award review panel, NSF postdoctoral fellowship review, NIMH grant re-
view.

Organizations: Association for Computing Machinery (ACM), Society for Neuro-
science, IEEE (current). Past: NY Academy of Sciences, ACM Special Interest Group
on Algorithms and Computation Theory, ACM Special Interest Group on AI.

Computational neuroscience, artificial intelligence, and brain-computer interfaces.RESEARCH
INTERESTS

PUBLICATIONS Books

1. Brain-Computer Interfacing: An Introduction, Rajesh P. N. Rao, New York, NY:
Cambridge University Press, 2013.

2. Bayesian Brain: Probabilistic Approaches to Neural Coding, Kenji Doya, Shin
Ishii, Alexandre Pouget, and Rajesh P. N. Rao (Eds.), Cambridge, MA: MIT
Press, 2007.

3. Probabilistic Models of the Brain: Perception and Neural Function, Rajesh P.
N. Rao, Bruno A. Olshausen and Michael S. Lewicki (Eds.), Cambridge, MA:
MIT Press, 2002.

Book Reviews

4. “Awakening a sleeping cat: A review of Information Theory and the Brain edited
by R. Baddeley, P. Hancock, and P. Földiák,” Rajesh P. N. Rao, Neural Networks,
Vol. 15(7), pp. 927-929, 2002.
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5. “Learning to maximize rewards: A review of Sutton and Barto’s Reinforcement
Learning: An Introduction,” Rajesh P. N. Rao, Neural Networks, Vol. 13(1), pp.
135-137, 2000.

Invited Articles

6. “Predictive Coding in Cortical and Corticothalamic Hierarchical Networks ,” R.
P. N. Rao, L. P. Jiang and A. Fisher in The Cerebral Cortex and Thalamus, W.
M. Usrey, S. Murray Sherman (eds.), 2023.

7. “Brain Co-processors: Ethical and Social Implications,” RPN Rao and A.
Schnau in Policy, Identity, and Neurotechnology: The Neuroethics of Brain-
Computer Interfaces, V. Dubljevi, A. Coin (eds.), 2023.

8. “Predictive Coding Theories of Cortical Function,” LP Jiang and RPN Rao in
Oxford Research Encyclopedia of Neuroscience, S. Murray Sherman (ed.), 2022.

9. “Brain Co-Processors: Using AI to Restore and Augment Brain Function,” R. P.
N. Rao in Handbook of Neuroengineering, N. V. Thakor (ed.), Springer, 2023.

10. “Towards neural co-processors for the brain: Combining decoding and encoding
in brain-computer interfaces,” R. P. N. Rao, Current Opinion in Neurobiology,
55:142-151, 2019.

11. “When Two Brains Connect,” RPN Rao and A Stocco, Scientific American Mind
25(6):36-39, 2014.

12. “Brain-computer interfaces: a powerful tool for scientific inquiry,” J. Wander
and R. P. N. Rao, Current Opinion in Neurobiology, 25:70-75, 2014.

13. “Predictive coding,” Y. Huang and R. P. N. Rao in Wiley Interdisciplinary Re-
views: Cognitive Science, 2(5):580-593, 2011.

14. “Probabilistic Analysis of an Ancient Undeciphered Script,” R. P. N. Rao, IEEE
Computer, 76-80, 2010.

15. “Brain-computer interfacing [in the spotlight],” RPN Rao, R Scherer, IEEE Sig-
nal Processing Magazine, 27(4), 2010.

16. “Statistical Pattern Recognition and Machine Learning in Brain-Computer Inter-
faces,” Rajesh P. N. Rao and Reinhold Scherer in Statistical Signal Processing
for Neuroscience and Neurotechnology, Karim G. Oweiss (ed.), 2010.

17. “Non-Manual Control Devices: Direct Brain-Computer Interaction,” Reinhold
Scherer and Rajesh P. N. Rao, Handbook of Research on Personal Autonomy
Technologies and Disability Informatics, Hershey, PA: IGI Global Publishers,
2010.

18. “Learning Actions through Imitation and Exploration: Towards Humanoid
Robots That Learn from Humans,” D. B. Grimes and R. P. N. Rao in Creat-
ing Brain-Like Intelligence, B. Sendhoff et al. (eds.), Springer, 103-138, 2009.
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19. “Bayesian Cortical Models,” Rajesh P. N. Rao, The New Encyclopedia of Neu-
roscience, Elsevier Science Ltd., UK, 2007.

20. “Probabilistic Models of Attention based on Iconic Representations and Predic-
tive Coding,” Rajesh P. N. Rao and Dana H. Ballard in Neurobiology of Atten-
tion, Elsevier, San Diego, CA, 2005.

21. “Receptive Field,” Rajesh P. N. Rao in Encyclopedia of the Human Brain, Aca-
demic Press, San Diego, CA, 2002.

22. “Models of Attention,” Rajesh P. N. Rao in Encyclopedia of Cognitive Science,
Macmillan Publishers, UK, 2002.

Research Articles: Computational Neuroscience and Brain-Computer
Interfaces

23. Rao RPN. “A sensory-motor theory of the neocortex,” Nature Neuroscience,
27:1221-1235, 2024. (originally bioRxiv preprint bioRxiv:2022.12.30.522267).

24. Philippe R, Janet R, Khalvati K, Rao RPN, Lee D, Dreher JC. “Neurocompu-
tational mechanisms involved in adaptation to fluctuating intentions of others,”
Nature Communications 12;15(1):3189, 2024.

25. Rao RPN, Gklezakos D, Sathish V. “Active Predictive Coding: A Unifying
Neural Model for Active Perception, Compositional Learning, and Hierarchi-
cal Planning,” Neural Computation 36(1): 132, 2024.

26. Jiang LP, Rao RPN. “Dynamic predictive coding: A model of hierarchical se-
quence learn- ing and prediction in the neocortex,” PLOS Computational Biol-
ogy, 10.1371/journal.pcbi.1011801, 2024.

27. Fisher A, Rao RPN. “Recursive neural programs: A differentiable framework
for learning compositional part-whole hierarchies and image grammars,” PNAS
Nexus 2(11): pgad337, 2023.

28. Jiang LP, Rao RPN. “Dynamic Predictive Coding Explains Both Prediction and
Postdiction in Visual Motion Perception,” (Best Paper Award) In Proceedings of
the 45th Annual Conference of the Cognitive Science Society, 2023.

29. Rao RPN, Gklezakos D, Sathish V. “Active Predictive Coding: A Unified Neural
Framework for Learning Hierarchical World Models for Perception and Plan-
ning,” In Proceedings of the 45th Annual Conference of the Cognitive Science
Society, 2023.

30. Singh SH, van Breugel F, Rao RPN, Brunton BW. “Emergent behaviour and
neural dynamics in artificial agents tracking odour plumes,” Nature Machine
Intelligence 5(1):58-70, 2023.

31. Peterson SM, Rao RPN, Brunton BW. “Learning neural decoders without labels
using multiple data streams,” J Neural Eng. 19(4), 2022.
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32. Paschall CJ, Rao RPN, Hauptmann J, Ojemann JG, Herron J. “An Immersive
Virtual Reality Platform Integrating Human ECOG & sEEG: Implementation &
Noise Analysis,” Annu Int Conf IEEE Eng Med Biol Soc. 3105-3110, 2022.

33. Winston C, Winston C, Winston CN, Winston C, Winston C, Rao RPN, Just
R. “Repairing Brain-Computer Interfaces with Fault-Based Data Acquisition,”
Proceedings of the International Conference on Software Engineering (ICSE),
2022.

34. Fisher A, Rao RPN. “Recursive Neural Programs for Learning Part-
Whole Hierarchies,” In Proceedings of CVPR 2022 NeuroVision Workshop
(arXiv:2206.08462), 2022.

35. Gklezakos DC, Rao RPN. “Active Predictive Coding Networks: A Neural Solu-
tion to the Problem of Learning Reference Frames and Part-Whole Hierarchies,”
In Proceedings of CVPR 2022 NeuroVision Workshop (arXiv:2201.08813),
2022.

36. Gklezakos DC, Jha R, Rao RPN. “Hyper-Universal Policy Approximation:
Learning to Generate Actions from a Single Image using Hypernets,” In Pro-
ceedings of CVPR 2022 NeuroVision Workshop (arXiv:2207.03593), 2022.

37. Peterson SM, Singh SH, Dichter B, Scheid M, Rao RPN, Brunton BW.
“AJILE12: Long-term naturalistic human intracranial neural recordings and
pose,” Nature Sci Data, 9(1):184, 2022.

38. Gaudry KS, Ayaz H, Bedows A, Celnik P, Eagleman D, Grover P, Illes J, Rao
RPN, Robinson JT, Thyagarajan K; Working Group on Brain-Interfacing De-
vices in 2040. “Projections and the Potential Societal Impact of the Future of
Neurotechnologies,” Front Neurosci. 15:658930, 2021.

39. Khalvati K, Kiani R, Rao RPN. “Bayesian inference with incomplete knowl-
edge explains perceptual confidence and its deviations from accuracy,” Nature
Communications, 12(1): 1-16, 2021.

40. Barragan RC, Oliveira N, Khalvati K, Brooks R, Reinecke K, Rao RPN, Melt-
zoff AN. “Identifying with all humanity predicts cooperative health behaviors
and helpful responding during COVID-19,” PLoS One 16(3): e0248234, 2021.

41. Caldwell DJ, Cronin JA, Levinson LH, Rao RPN. “Touch restoration through
electrical cortical stimulation in humans,” Somatosensory Feedback for Neuro-
prosthetics, 443-478, 2021.

42. Gaudry KS, et al., Rao RPN, et al. “Projections and the Potential Societal Impact
of the Future of Neurotechnologies,” Frontiers in Neuroscience 1417, 2021.

43. Singh SH, Peterson SM, Rao RPN, Brunton BW. “Mining naturalistic human
behaviors in long-term video and neural recordings,” Journal of Neuroscience
Methods, 358: 109199. 2021.
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44. Peterson SM, Singh SH, Wang NXR, Rao RPN, Brunton BW. “Behavioral and
neural variability of naturalistic arm movements,” Eneuro 8(3), 2021.

45. Peterson SM, Steine-Hanson Z, Davis N, Rao RPN, Brunton BW. “Generalized
neural decoders for transfer learning across participants and recording modali-
ties,” J Neural Eng. doi: 10.1088/1741-2552/abda0b, 2021.

46. Harris KD, Aravkin A, Rao RPN, Brunton BW. “Time-Varying Autoregression
with Low-Rank Tensors,” SIAM Journal on Applied Dynamical Systems 20(4):
2335-2358b, 2021.

47. Caldwell DJ, Cronin J, Rao RPN, Collins K, Weaver K, Ko A, Ojemann JG,
Kutz N, Brunton BW. “Signal recovery from stimulation artifacts in intracranial
recordings with dictionary learning,” J Neural Eng., 17(2):026023, 2020.

48. MacInnes JJ, Adcock RA, Stocco A, Prat CS, Rao RPN, Dickerson KC. “Pyneal:
Open Source Real-Time fMRI Software,” Frontiers in Neurosci., 14:900, 2020.

49. Sun S, Jiang LP, Peterson SM, Herron J, Weaver K, Ko A, Ojemann J, Rao RPN.
“Unsupervised Sleep and Wake State Identification in Long-Term Electrocor-
ticography Recordings,” Annual Int Conf IEEE Eng Med Biol Soc., 2020:629-
632, 2020.

50. Khalvati K, Park SA, Mirbagheri S, Philippe R, Sestito M, Dreher JC, Rao RPN.
“Modeling other minds: Bayesian inference explains human choices in group
decision-making,” Science Advances, 5(11):eaax8783, 2019.

51. Caldwell DJ, Ojemann JG, Rao RPN. “Direct Electrical Stimulation in Electro-
corticographic Brain-Computer Interfaces: Enabling Technologies for Input to
Cortex,” Front Neurosci. 13:804, 2019.

52. Wilson NR, Sarma D, Wander JD, Weaver KE, Ojemann JG, Rao RPN. “Corti-
cal Topography of Error-Related High-Frequency Potentials During Erroneous
Control in a Continuous Control Brain-Computer Interface,” Front Neurosci.
13:502, 2019.

53. Jiang L, Stocco A, Losey DM, Abernethy JA, Prat CS, Rao RPN. “Brain-
Net: A Multi-Person Brain-to-Brain Interface for Direct Collaboration Between
Brains,” Nature Scientific Reports, 9(1):6115, 2019.

54. Caldwell DJ, Cronin JA, Wu J, Weaver KE, Ko AL, Rao RPN, Ojemann JG.
“Direct stimulation of somatosensory cortex results in slower reaction times
compared to peripheral touch in humans,” Nature Scientific Reports, 9(1):3292,
2019.

55. Bashford L, Wu J, Sarma D, Collins K, Rao RPN, Ojemann JG, Mehring
C. “Concurrent control of a brain-computer interface and natural overt move-
ments,” J. Neural Eng. 15(6):066021, 2018.
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56. Wang NXR, Farhadi A, Rao RPN, Brunton BW. “AJILE movement prediction:
Multimodal deep learning for natural human neural recordings and video,” Pro-
ceedings of the Association for the Advancement of Artificial Intelligence (AAAI)
conference, pp. 2524-2531, 2018.

57. Losey, A Stocco, JA Abernethy, RPN Rao. “Navigating a 2D Virtual World
using Direct Brain Stimulation,” Frontiers in Robotics and AI 3, 2016.

58. Huang Y, Rao RP. “Bayesian Inference and Online Learning in Poisson Neu-
ronal Networks,” Neural Comput. 28(8):1503-1526, 2016.

59. K Khalvati, SA Park, JC Dreher, RP Rao. “A Probabilistic Model of Social Deci-
sion Making based on Reward Maximization,” Advances in Neural Information
Processing Systems 29 (NIPS 2016) pp. 2901-2909, 2016.

60. Wander JD, Sarma D, Johnson LA, Fetz EE, Rao RP, Ojemann JG, Darvas F.
“Cortico-Cortical Interactions during Acquisition and Use of a Neuroprosthetic
Skill,” PLoS Comput Biol. 12(8):e1004931, 2016.

61. Cronin JA, Wu J, Collins KL, Sarma D, Rao RP, Ojemann JG, Olson JD. “Task-
Specific Somatosensory Feedback via Cortical Stimulation in Humans,” IEEE
Trans Haptics 9(4):515-522, 2016.

62. Wang NX, Olson JD, Ojemann JG, Rao RP, Brunton BW. “Unsupervised De-
coding of Long-Term, Naturalistic Human Neural Recordings with Automated
Video and Audio Annotations,” Front Hum Neurosci. 10:165, 2016.

63. Jing Wu, Shuman BR, Brunton BW, Steele KM, Olson JD, Rao RP, Ojemann
JG. “Multistep model for predicting upper-limb 3D isometric force application
from pre-movement electrocorticographic features,” Conf Proc IEEE Eng Med
Biol Soc. 1564-1567, 2016.

64. Moritz CT, Ruther P, Goering S, Stett A, Ball T, Burgard W, Chudler EH, Rao
RP. “New Perspectives on Neuroengineering and Neurotechnologies: NSF-DFG
Workshop Report,” IEEE Trans Biomed Eng. 63(7):1354-1367, 2016.

65. Miller KJ, Schalk G, Hermes D, Ojemann JG, Rao RP. “Spontaneous Decoding
of the Timing and Content of Human Object Perception from Cortical Surface
Recordings Reveals Complementary Information in the Event-Related Potential
and Broadband Spectral Change,” PLoS Comput Biol. 12(1):e1004660, 2016.

66. KJ Miller, G Schalk, D Hermes, JG Ojemann, RPN Rao. “Near-Instantaneous
Classification of Perceptual States from Cortical Surface Recordings,” Brain-
Computer Interface Research pp. 105-114, 2015.

67. K Khalvati, RP Rao. “A Bayesian framework for modeling confidence in per-
ceptual decision making,” Advances in Neural Information Processing Systems
28 (NIPS 2015) pp. 2413-2421, 2015.
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68. Stocco A, Prat CS, Losey DM, Cronin JA, Wu J, Abernethy JA, Rao RP. “Play-
ing 20 Questions with the Mind: Collaborative Problem Solving by Humans
Using a Brain-to-Brain Interface,” PLoS One 10(9):e0137303, 2015.

69. Miller KJ, Hermes D, Witthoft N, Rao RP, Ojemann JG. “The physiology of
perception in human temporal lobe is specialized for contextual novelty,” J Neu-
rophysiol. 114(1):256-263, 2015.

70. Blakely TM, Olson JD, Miller KJ, Rao RP, Ojemann JG. “Neural correlates of
learning in an electrocorticographic motor-imagery brain-computer interface,”
Brain Computer Interfaces 1(3-4):147-157, 2014.

71. Rao RP, Stocco A, Bryan M, Sarma D, Youngquist TM, Wu J, Prat CS. “A direct
brain-to-brain interface in humans,” PLoS One 9(11):e111332, 2014.

72. Smith MM, Weaver KE, Grabowski TJ, Rao RP, Darvas F. “Non-invasive detec-
tion of high gamma band activity during motor imagery,” Front Hum Neurosci
8:817, 2014.

73. K. J. Miller, C. J. Honey, D. Hermes, R. P. N. Rao, M. Dennijs, J. G. Ojemann.
“Broadband changes in the cortical surface potential track activation of func-
tionally diverse neuronal populations,” Neuroimage 85 Pt 2:711-20, 2014.

74. K Miller, G Schalk, D Hermes, JG Ojemann, R Rao. “Decoding the inferior
temporal cortex at the speed of perception,” Neurosurgery 61, 2014.

75. T. Blakely, J. G. Ojemann, R. P. N. Rao. “Short-time windowed covariance: A
metric for identifying non-stationary, event-related covariant cortical sites,” J.
Neurosci. Methods 222:24-33, 2014.

76. Q Zhang, S Gollakota, B Taskar, RPN Rao. “Non-intrusive tongue machine
interface,” Proceedings of the 32nd annual ACM conference on Human factors
in computing systems, pp. 2555-2558, 2014.

77. Y. Huang, R. P. Rao. “Neurons as Monte Carlo Samplers: Bayesian Inference
and Learning in Spiking Networks,”Advances in Neural Information Processing
Systems 27 (NIPS 2014), pp. 1943-1951, 2014.

78. M . J. Bryan, S. A. Martin, W. Cheung, R. P. N. Rao. “Probabilistic co-adaptive
brain-computer interfacing,” J. Neural Eng. 10(6):066008, 2013.

79. T. Blakely, K. Miller, J. Ojemann, R. Rao. “Exploring the Cortical Dynamics of
Learning by Leveraging BCI Paradigms,” Brain-Computer Interface Research
(Springer Briefs in Electrical and Computer Engineering), 53-60, 2013.

80. J. D. Wander, T. Blakely, K. J. Miller, K. E. Weaver, L. A. Johnson, J. D. Olson,
E. E. Fetz, R. P. N. Rao, J. G. Ojemann. “Distributed cortical adaptation during
learning of a brain-computer interface task,” Proc. Natl. Acad. Sci. USA,
110(26):10818-23, 2013.
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81. K Miller, K Grill-Spector, AO Hebb, D Hermes, R Rao, JG Ojemann. “How
context influences the physiology of perception: the sub-second dynamics of
repetition suppression in inferior temporal cortex,” Neurosurgery 60, 2013.

82. F. Darvas, M. Murias, R. P. N. Rao. “Localized high gamma motor oscillations
respond to perceived biologic motion,” J. Clin. Neurophysiol. 30(3):299-307,
2013.

83. Y. Huang, R. P. N. Rao. “Reward optimization in the primate brain: a proba-
bilistic model of decision making under uncertainty,” PLoS One 8(1):e53344,
2013.

84. Y. Huang, A. L. Friesen, T. D. Hanks, M. N. Shadlen, R. P. N. Rao. “How prior
probability influences decision making: A unifying probabilistic model,” Ad-
vances in Neural Information Processing Systems (NIPS) 26 1277-1285, 2013.

85. W. Cheung, D. Sarma, R. Scherer, R. P. N. Rao. “Simultaneous brain-computer
interfacing and motor control: Expanding the reach of non-invasive BCIs,” Conf
Proc IEEE Eng Med Biol Soc. 2012 6715-6718, 2012.

86. KJ Miller, AO Hebb, RPN Rao, JG Ojemann, EC Leuthardt. “How Brain
Rhythms Influence Occipital Cortex During Visual Processing,” Journal of Neu-
rosurgery 115(2), A437-A438, 2011.

87. M. J. Bryan, V. Thomas, G. Nicoll, L. Chang, J. Smith, and R. P. N. Rao. “What
you think is what you get: brain-controlled interfacing for the PR2,” (Long ab-
stract and video) Proceedings of the PR2 Workshop, IEEE International Confer-
ence on Intelligent Robotics and Systems (IROS), 2011.

88. M. J. Bryan, G. Nicoll, V. Thomas, M. Chung, J. R. Smith, R. P. N. Rao. “Au-
tomatic extraction of command hierarchies for adaptive brain-robot interfac-
ing,” Proceedings of the International Conference on Robotics and Automation
(ICRA), 3691-3697, 2012.

89. M. J. Bryan, J. Green, M. Chung, L. Chang, R. Scherer, J. Smith, and R.P.N.
Rao. “An adaptive brain-computer interface for humanoid robot control,” Pro-
ceedings of the 11th IEEE-RAS International Conference on Humanoid Robotics
(Humanoids 2011), 2011.

90. A. L. Friesen, R. P. N. Rao. “Gaze following as goal inference: A Bayesian
model,”Proceedings of the 33rd Annual Conference of the Cognitive Science
Society. Boston, MA: Cognitive Science Society, 2011.

91. M. Chung, W. Cheung, R. Scherer, R. P. N. Rao. “Towards hierarchical BCIs
for robotic control,” Proc. of the 5th International IEEE/EMBS Conference on
Neural Engineering (NER), 330-333, 2011.

92. M. Chung, W. Cheung, R. Scherer, R. P. N. Rao. “A hierarchical architecture for
adaptive brain-computer interfacing,” Proc. of the Int. Joint. Conf. on Artificial
Intell. (IJCAI), 1647-1652, 2011.
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93. M. Chung, M. J. Bryan, W. Cheung, R. Scherer, and R. P. N. Rao. “Interactive
hierarchical brain-computer interfacing: Uncertainty-based interaction between
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tions from Monocular Vision: Dynamic Imitation in a Humanoid Robot,” Pro-
ceedings of the 2007 IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS), 240-246, 2007.

204. Rawichote Chalodhorn, David B. Grimes, Keith Grochow and Rajesh P. N. Rao,
“Learning to Walk through Imitation” Proceedings of the International Joint
Conference on Artificial Intelligence (IJCAI’07), San Mateo, CA: Morgan Kauf-
mann, 2084-2090, 2007.

205. Deepak Verma, Rajesh P. N. Rao. “Imitation Learning Using Graphical Mod-
els,” Proceedings of the 2007 European Conference on Machine Learning
(ECML), 757-764, 2007.

206. Aaron P. Shon, Joshua J. Storz, Rajesh P. N. Rao. “Towards a Real-Time
Bayesian Imitation System for a Humanoid Robot,” Proceedings of the 2007 In-
ternational Conference on Robotics and Automation (ICRA), 2847-2852, 2007.

207. Aaron P. Shon, Deepak Verma, Rajesh P. N. Rao. “Active Imitation Learning,”
Proceedings of the 2007 Conference of the American Association for Artificial
Intelligence (AAAI), 756-762, 2007.

208. David B. Grimes, Daniel R. Rashid and Rajesh P. N. Rao, “Learning Nonpara-
metric Models for Probabilistic Imitation” Advances in Neural Information Pro-
cessing Systems 19 (NIPS’06), Cambridge, MA: MIT Press, 521-528, 2007.

209. David B. Grimes, Rawichote Chalodhorn and Rajesh P. N. Rao, “Dynamic Im-
itation in a Humanoid Robot through Nonparametric Probabilistic Inference”
Proceedings of Robotics: Science and Systems (RSS’06). Cambridge, MA: MIT
Press, 2006.

210. Aaron P. Shon, Keith Grochow, Aaron Hertzmann and Rajesh P. N. Rao, “Learn-
ing Shared Latent Structure for Image Synthesis and Robotic Imitation” Ad-
vances in Neural Information Processing Systems 18, Cambridge, MA: MIT
Press, 2006.
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211. Rawichote Chalodhorn, David B. Grimes, Gabriel Y. Maganis, Rajesh P. N. Rao
and Minoru Asada, “Learning Humanoid Motion Dynamics through Sensory-
Motor Mapping in Reduced Dimensional Spaces” Proceedings of the IEEE In-
ternational Conference of Robotics and Automation (ICRA’06)” Proceedings of
the IEEE International Conference of Robotics and Automation (ICRA’06). San
Francisco, CA: IEEE Press, 3693-3698, 2006.

212. Aaron P. Shon, Keith Grochow, Aaron Hertzmann and Rajesh P. N. Rao,
“Robotic Imitation from Human Motion Capture using Gaussian Processes”
Proceedings of the 2005 Humanoid Robotics conference, 2005.

213. Rawichote Chalodhorn, David B. Grimes, Gabriel Maganis, and Rajesh P. N.
Rao, “Learning Dynamic Humanoid Motion using Predictive Control in Low
Dimensional Subspaces” Proceedings of the 2005 Humanoid Robotics confer-
ence, pp. 214-219, 2005.

214. Deepak Verma and Rajesh P. N. Rao. “Graphical Models for Action Selection
in Dynamic Partially Observable Environments” Technical Report 2005-02-01,
Dept. of Computer Science and Engineering, University of Washington, 2005.

215. A. Shon, D. Grimes, C. Baker, M. Hoffman, S. Zhou, and R. Rao. “Probabilistic
gaze imitation and saliency learning in a robot head,” in Proceedings of the IEEE
International Conference on Robotics and Automation (ICRA), pp. 2865-2870,
2005.

216. Rajesh P. N. Rao and Olac Fuentes. “Hierarchical Learning of Navigational Be-
haviors in an Autonomous Robot using a Predictive Sparse Distributed Memory”
Autonomous Robots, 5, pp. 297-316, 1998 and Machine Learning, 31:87-113,
1998.

217. Rajesh P. N. Rao and Olac Fuentes. “Learning Navigational Behaviors using a
Predictive Sparse Distributed Memory” From Animals to Animats: Proc. of the
Fourth Int. Conf. on Simulation of Adaptive Behavior, 382-390, 1996.

218. Olac Fuentes, Rajesh P. N. Rao, and Michael Van Wie. “ Hierarchical Learning
of Reactive Behaviors in an Autonomous Mobile Robot” Proc. of IEEE Inter-
national Conference on Systems, Man and Cybernetics, 1995.

219. Rajesh P. N. Rao and Olac Fuentes. “Perceptual Homing by an Autonomous
Mobile Robot using Sparse Self-Organizing Sensory-Motor Maps” Proc. of
World Congress on Neural Networks, II380-II383, 1995.

Research Articles: Computer Vision

220. X. Miao, R. P. N. Rao. “Fast structured prediction using large margin sigmoid
belief networks,” International Journal of Computer Vision, 99(3): 302-318,
2012.

221. X. Miao, A. Rahimi, R. P. N. Rao. “Complementary kernel density estimation,”
Pattern Recognition Letters, 33(10): 1381-1387, 2012.
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222. X. Miao, R. P. N. Rao. “Learning the Lie groups of visual invariance,” Neural
Computation, 19(10):2665-2693, 2007.

223. Richard E Ladner, Melody Y Ivory, Rajesh Rao, et al. “Automating tactile
graphics translation,” Proceedings of the 7th international ACM SIGACCESS
conference on Computers and Accessibility, pp. 150-157, 2005.

224. David B. Grimes, Aaron P. Shon, and Rajesh P. N. Rao. “Probabilistic Bilinear
Models for Appearance-Based Vision” Proc. of the 9th International Confer-
ence on Computer Vision (ICCV), 2003.

225. Rajesh P. N. Rao. “Dynamic Appearance-Based Recognition” Proc. of the
IEEE Computer Society Conference on Computer Vision and Pattern Recog-
nition (CVPR’97), 540-546, 1997.

226. Rajesh P. N. Rao. “A Kalman Filter That Learns Robust Models of Dynamic
Phenomena” Proceedings of the 1997 Image Understanding Workshop, New
Orleans, LA, 1997.

227. Rajesh P. N. Rao and Dana H. Ballard. “An Active Vision Architecture based on
Iconic Representations” Artificial Intelligence, 78:461-505, 1995.

228. Rajesh P. N. Rao and Dana H. Ballard. “Natural Basis Functions and Topo-
graphic Memory for Face Recognition” Proc. of the International Joint Confer-
ence on Artificial Intelligence (IJCAI), 10-17, 1995.

229. Rajesh P. N. Rao and Dana H. Ballard. “Object Indexing using an Iconic Sparse
Distributed Memory” Proc. of the International Conference on Computer Vision
(ICCV), 24-31, 1995.

230. Rajesh P. N. Rao. “Top-Down Gaze Targeting for Space-Variant Active Vision.”
Proc. of the ARPA Image Understanding Workshop, Monterey, CA, 1049-1058,
November 1994.

231. Rajesh P. N. Rao and Dana H. Ballard. “A Multiscale Filterbank Approach
to Camera Movement Control in Active Vision Systems.” Proc. of 1994 SPIE
Conference on Intelligent Robots and Computer Vision XIII : 3D Vision, Product
Inspection, and Active Vision, 2354:105-116, 1994.

232. Dana H. Ballard, Rajesh P. N. Rao, and Garbis Salgian. “Multiscale Spatial
Filters for Visual Tasks and Object Recognition.” (Invited Paper) Proc. of the
Second International Workshop on Visual Form, Capri, Italy, May, 1994.

233. Dana H. Ballard, and Rajesh P. N. Rao. “Seeing behind Occlusions.” Proc. of the
Third European Conference on Computer Vision (ECCV), Stockholm, Sweden,
May 1994, 274-285.

Research Articles: Theoretical Computer Science

234. Rajesh P. N. Rao. “A Note on P-Selectivity and Closeness” Information Pro-
cessing Letters, 54:179-185, 1995.
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235. Rajesh P. N. Rao, Jörg Rothe and Osamu Watanabe. “Upward Separation for
FewP and Related Classes” Information Processing Letters, 52:175-180, 1994.

Research Articles: Psychophysics

236. Gregory J. Zelinsky, Rajesh P. N. Rao, Mary M. Hayhoe, and Dana H. Ballard.
“Eye Movements Reveal the Spatiotemporal Dynamics of Visual Search” Psy-
chological Science, 8(6):448-453, 1997.

237. Gregory J. Zelinsky, Rajesh P. N. Rao, Mary M. Hayhoe, and Dana H. Ballard.
“Adding Resolution to an Old Problem: Eye Movements as a Measure of Vi-
sual Search” G. Cottrell (editor), Proc. of the 18th Annual Conference of the
Cognitive Science Society, June 12-15, La Jolla, CA, 57-58, 1996.

PATENTS 1. Sensory input through non-invasive brain stimulation. A Stocco, D Losey, JA
Abernethy, RPN Rao. US Patent 10,695,574.

2. Neural co-processor for restoration and augmentation of brain function and as-
sociated systems and methods. RPN Rao, EE Fetz. US Patent App. 16/319,648.

3. Systems and methods for augmenting and/or restoring brain and nervous sys-
tem function and inducing new neural connections using self-learning artificial
networks. RPN Rao. US Patent App. 16/370,643.

4. Systems and methods for brain stimulation for recovery from brain injury, such
as stroke. RPN Rao, JG Ojemann, EE Fetz, CT Moritz, J Herron. US Patent
App. 16/389,823.

PRESS
COVERAGE

1. Invited guest on NPR show 1A: “Brain implants are here. Are they terrifying or
exciting?” June 14, 2023.

2. Featured guest on podcast Unexplainable: “Cracking the Indus code” June 2023.

3. Quoted in Associated Press article “Elon Musks brain implant company Neu-
ralink says it has US approval to begin trials in people” by Laura Ungar, May
26, 2023. Article appeared on ABC, CBC, Voice of America and other outlets.

4. Quoted in the IEEE Spectrum article “Should Right-to-Repair Laws Extend to
Bionic Body Parts?” by Eliza Strickland and Mark Harris, April 6, 2022.

5. Indus script research featured in “An ancient language has defied translation for
100 years. Can AI crack the code?” by Alizeh Kohari in Rest of World, February
8, 2022.

6. Quoted and predictive coding research cited in “Dear People of 2021: What Can
We Learn From Hindsight?” by M. Thompson in New York Times, December 2,
2021.
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7. Predictive coding research cited in “To Be Energy-Efficient, Brains Predict Their
Perceptions” by A. Ananthaswamy in Quanta magazine, November 15, 2021.

8. Predictive coding research featured in “Psychedelics open a new window on the
mechanisms of perception” by Anil Ananthaswamy in PsyPost, November 4,
2021.

9. Quoted in “Could Brain Implants Ever Make Telekinesis Possible?” by Daniel
Kolitz in Gizmodo, October 20, 2020.

10. Quoted in “With Elon Musk’s help, ‘Three Little Pigs’ demonstrate Neuralink’s
brain implant,” by Alan Boyle in GeekWire, August 28, 2020.

11. Quoted in “Should you help a sick person? UW psychology, computer science
faculty study moral dilemmas of COVID-19,” by Kim Eckart in UW News, May
6, 2020

12. BrainNet research featured on National Public Radio (NPR) series Future You,
with Elise Hu: “How Computer-Assisted Telepathy Helps Humans Communi-
cate,” May 8, 2019.

13. Video segment on BrainNet by National Public Radio (NPR) titled ”How Computer-
Assisted Telepathy Helps Humans Communicate,” May 7, 2019.

14. Coverage of our Indus script research in an article titled “Why We Still Cant
Read the Writing of the Ancient Indus Civilization,” by Bridget Alex in Discover
Magazine, January 4, 2019.

15. Article on BrainNet titled “Scientists Connect Three People’s Minds So They
Can Communicate,” by Aristos Georgiou in Newsweek, October 3, 2018.

16. BrainNet research featured in online articles on Voice of America, Psychology
Today, MIT Technology Review, etc. October 2 and 3, 2018.

17. Video segment by Reuters titled “Scientists see a mind controlled virtual real-
ity” featuring our work on using brain stimulation to navigate a virtual world,
January 27, 2017.

18. Quoted extensively in article “Cipher War: After a century of failing to crack
an ancient script, linguists turn to machines” by Mallory Locklear in The Verge,
January 25, 2017.

19. Coverage of our work on navigating virtual worlds using brain stimulation,
November-December, 2016: New Scientist, Daily Mail, Nature World News,
New Atlas, CNET, Digital Trends, TechRadar, Tech Times, Futurism, Engineer-
ing.com, Express.co.uk, Science Daily.

20. Coverage of our work on using ECoG brain stimulation for closed-loop so-
matosensory feedback, October-November, 2016: GeekWire, New Atlas, Fu-
turism, Science Daily, UW Today.
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21. Article in Seattle Times titled “Can thoughts be harnessed to move robotic limbs?”
covering CSNE center’s research, October 21, 2016.

22. Quoted in New York Times article “Chip, Implanted in Brain, Helps Paralyzed
Man Regain Control of Hand” by Benedict Carey, April 13, 2016.

23. Coverage of PLoS Comp Bio paper on real-time decoding of human object per-
ception from ECoG, January, 2016: “Scientists decode brain signals nearly at
speed of perception” in GeekWire, Live Science, Economic Times, EurekAlert,
RedOrbit, Gizmodo, Engadget.

24. Quoted extensively in article “UW brain implant could help paralyzed limbs
move again” in Seattle Times, December 29, 2015.

25. Coverage of CSNE center’s renewal, December, 2015-January 2016: Mother-
board, International Business Times, Daily Mail, ScienceAlert, ZD Net, UW
Today.

26. Article “New Robots Could Learn Like Children” in Smithsonian.com featuring
our robot learning research with Andrew Meltzoff, December 11, 2015.

27. Article “Why Robots Should Be More Like Babies” in The Atlantic featuring
our robot learning collaboration with Andrew Meltzoff, December 7, 2015.

28. Coverage of PLoS One article on robots that emulate babies to learn by imitation,
December 2015: Popular Science, RedOrbit, Quartz, Futurity, Singularity Hub,
Science Daily.

29. Article “Can you crack the Indus code?” in The Daily Mail references our work
on the Indus script, October 22, 2015.

30. Article “Cracking the Indus script” in Nature by Andrew Robinson references
our work on computational analysis of the Indus script, October 20, 2015.

31. Coverage of PLoS One article on playing “20 questions” with brain-to-brain
communication, September, 2015: ABC News, Guardian, Seattle Times, etc.

32. Article “Why Brain-to-Brain Communication Is No Longer Unthinkable” in
The Smithsonian Magazine featuring our brain-to-brain interface research, May,
2015.

33. Coverage of PLoS One article on first human brain-to-brain interface, Novem-
ber, 2014: NBC News, MIT Technology Review, CNET, Scientific Computing,
The Hindu, International Business Times UK, Toronto Sun, Daily Mail, Daily
Star, National Geographic Italia, Science Daily.

34. Robots that use crowdsourcing for learning, June 2014: Popular Science, Nature
World News, Tech Times, KurzweilAi, New Atlas, Science 2.0, Phys.org, Digital
Trends.
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35. Worldwide coverage of first human brain-to-brain interface, August-September,
2013: New York Times, Washington Post, USA Today, National Public Radio,
NBC, ABC, CBS, Reuters, CNN, Fox, Forbes, Huffington Post, BBC, CBC, Tele-
graph, Times of India, Indian Express, Korea Times, China Post, National Geo-
graphic, Discover, Scientific American, Science, etc.

36. Quoted in Scientific American article “This brain discovery may overturn a
century-old theory,” by Ben Thomas, August 8, 2013.

37. Quoted in USA Today and Associated Press article Mind-controlled robot gives
paralyzed man mobility, by Frank Jordans, April 24, 2012.

38. Robotics and neuroscience research covered over several pages in the popular
press book The Two-Second Advantage: How We Succeed by Anticipating the
Future – Just Enough by Vivek Ranadiv and Kevin Maney, Crown Business
Press, September, 2011.

39. Research and biography profiled in IEEE’s The Institute in an article titled “Ra-
jesh Rao: Deciphering a 4000-Year-Old Script,” July, 2011.

40. Article in MIT Technology Review: How Babies Know What Robots Are Think-
ing. New research tells us something about infants’ theory of mind, as well as
how to build robots humans instinctively recognize as sentient, by Christopher
Mims, February 2, 2011.

41. Cover article: Meet the Growbots: Social robots take baby steps toward hu-
manlike smarts, by Bruce Bower in Science News magazine, Vol.179(3) p. 18,
January 29, 2011.

42. Collaborative research with developmental psychologist Andy Meltzoff covered
in:

• Popular Science: In New Study, Babies Think A Silvery Robot Is Human,
As Long As It Acts Friendly, by Dan Nosowitz, October 14, 2010.

• Slashdot: Study Shows Babies Think Friendly Robots Are Sentient, Octo-
ber 15, 2010.

• Daily Tech: Study Observes if Babies See Robots as Sentient or Inanimate
Objects, October 14, 2010.

• Mumbai Mirror: Babies can humanize robots, October 16, 2010.

• USA Today: Infants follow gaze of robot ”friends”, by Dan Vergano, Oc-
tober 16, 2010.

• NY Magazine: They Are Teaching Babies to Learn From Robots, October
15, 2010.

• Engadget: Study shocker: babies think friendly robots are sentient, by
Donald Melanson, October 16, 2010.

• Laptop Magazine: Study: Babies Think Friendly Robots Are Human, by
Anna Attkisson, October 17, 2010.
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• New York Times: Students, Meet Your New Teacher, Mr. Robot, by Bene-
dict Carey and John Markoff, July 10, 2010.

43. Discovery News: “Mind-Controlled Robot Uses Human Brainwaves” by Kasey-
Dee Gardner, December 22, 2010.

44. BBC News: “The robot that reads your mind to train itself” by Lakshmi Sand-
hana, 24 October 2010.

45. CBC News: “Human-machine mergers promising, but reality yet to live up to
hype” by Grant Buckler, May 25, 2010.

46. PNAS paper on neural augmentation by brain-computer interfacing covered in
Science Daily, Daily Tech, Tech Radar, UPI Tiscali (Italian), DNI (Russian),
Money Times, and Tech Eye.

47. Quoted in CNN article “The future of brain-controlled devices,” January, 2010.

48. Quoted in TechNewsWorld article “Toyota Wheelchair Guided by Thought Alone,”
June, 2009.

49. Science and PNAS articles on Indus script covered worldwide (April-September,
2009): Time magazine, BBC, Wired, Discovery Channel, Smithsonian maga-
zine, MSNBC, The Guardian, Physics Today, Science Daily, Nature India, Sci-
entific American (India), The Telegraph (Calcutta), The Hindu, Times of India,
Asia Times, New Scientist, Xinhua, Daily News & Analysis, Deccan Chronicle,
Livemint, Sydney Morning Herald, etc.

50. Featured segment on CBS News Sunday Morning with Bill Geist on our brain-
controlled robot research, May 20, 2007.

51. Featured segment on ABC News: Ahead of the Curve on our brain-controlled
robot research, May, 2007.

52. Interview for National Public Radio (NPR): KPLU (Seattle) Series on ”The
Electric Brain”. Segment focusing on our brain-computer interface for control-
ling a humanoid robot, January, 2007.

53. Interview for Seattle Times for their Front Page article on our research: “Robot
puts human thoughts into action”, January, 2007.

54. Interview for KING 5 TV (Seattle) for their news segment on our brain-computer
interface for controlling a humanoid robot, February, 2007.

55. Press articles on our brain-controlled humanoid robot research in: The Tele-
graph (London), Times of India (Bombay), Discovery Channel News, Discover
Magazine, Popular Mechanics, and others, 2006-2007.

56. Quoted in a story on building neural circuits in silicon. New York Times, page
D12, June 29, 2000.
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57. “Building Computers That See, Adapt and Learn” by Rajesh P. N. Rao, Trans-
lated article (in Kannada) appeared in Udayavani Kannada Daily (India), July
21, 1996.

58. Quoted in a story describing our group’s mobile robot research (see above).
Rochester Democrat and Chronicle (Daily), page 8B, December 22, 1994.

59. Brief television interviews on mobile robot research. Rochester News Channel
13 and Rochester Independent News, December 1994.

INVITED
TALKS

1. A Sensory-Motor Theory of the Neocortex based on Active Predictive Coding,
Plenary Talk, Computational and Systems Neuroscience (COSYNE) confer-
ence, March 2, 2024.

2. Active Predictive Coding: A Sensory-Motor Theory of the Neocortex and a Uni-
fying Framework for AI, Kempner Institute Machine Learning Foundations Sem-
inar, Harvard University, February 16, 2024.

3. A Sensory-Motor Theory of the Neocortex based on Active Predictive Coding,
McGovern Institute, MIT, February 14, 2024.

4. Hierarchical, Dynamic and Active Predictive Coding: Bayesian Theories of
Brain Function, Two-Part Invited Talk, Brain, Computation and Learning con-
ference (BCL 2023), Indian Institute of Science, January 9 and 11, 2023.

5. AI and the Brain: Some Emerging Themes and Ideas, Invited Brain, Computa-
tion and Data Science Talk (virtual) at the Indian Institute of Science, October
25, 2021.

6. Brain Co-Processors for Restoring and Augmenting Human Function, Featured
lecture (virtual) at the Philosophical Society of Washington, June 5, 2020.

7. Brain Co-Processors: When AI meets the Brain, TEDxBerkeley, February 8,
2020.

8. The Script of the Indus Valley Civilization: Computational Analysis and Recent
Interpretations, Featured lecture at 2020 THT Indology Festival, December 1,
2020.

9. Predictive Coding Models of Brain Function: Past, Present and Future, Keynote
lecture, Sainsbury Wellcome Centre Workshop on “Predictive Processing in the
Brain,” April 8, 2019.

10. The Bayesian Brain: From Predictive Coding to Decision Making, Center for
Brain Science, Harvard University, October 16, 2018.

11. Bayesian Models of the Neocortex: From Predictive Coding to POMDPs, Work-
shop on “Why Does the Neocortex Have Layers and Columns?”, Banbury Cen-
ter, October 29, 2018.
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12. Advances in the Field of Brain-Computer Interfaces, Allen L. Edwards Public
Lecture Series, University of Washington, March 29, 2017.

13. Neurotechnologies to Help the Body Move, Heal, and Feel Again: Research at
the Center for Sensorimotor Neural Engineering, Houston Methodist Research
Institute Neuroregeneration Symposium, March 16, 2017.

14. Understanding the Brain through Probabilistic Models and Brain-Computer In-
terfaces, plenary talk at QANSAS 2016, Agra, India, November 25, 2016.

15. Brain-Computer Interfaces: Recent Advances and Future Applications, Indian
Institute of Technology, New Delhi, November 18, 2016.

16. Building a Neuroprosthesis for Reanimating Paralyzed Limbs: Research at the
NSF Center for Sensorimotor Neural Engineering, Center for Neuroengineer-
ing, University of Minnesota, September 15, 2016.

17. Standards needed for bidirectional braincomputer interfaces, NIH Workshop on
Standards and Modularity of Brain-Computer Interfaces and Neuroprostheses,
Rockville, MD, June 30, 2016.

18. Probabilistic Models of Brain Function: From Predictive Coding to Decision
Making, Brown University, Department of Neuroscience, April 9, 2015.

19. Brain / Mind / Body panel, Computing Community Consortium and BRAIN
Initiative Symposium on “Research Interfaces between Brain Science and Com-
puter Science,” Washington DC, December 4, 2014.

20. From Brain-Computer Interfacing to Brain-to-Brain Interfacing, TTI/Vanguard
[Next] conference, San Francisco, December 10, 2013.

21. Brain-Computer Interfaces for Human Augmentation, Army Human Dimension
Futures Meeting, Washington DC, November 4, 2013.

22. Opportunities and Challenges for Machine Learning in Brain-Computer Inter-
facing, UW-Microsoft Research Machine Learning Day, Seattle, October 18,
2013.

23. The Bayesian Brain: From Perception to Action, eSMCs Summer School on
Embodiment and Morphological Computation, Zurich, Switzerland, September
24, 2013.

24. Bayesian Developmental Robotics: Towards Robots that Learn from Human
Interaction, The 5th Symposium on Cognitive Neuroscience Robotics, Osaka,
Japan, August 22, 2013.

25. The Bayesian Brain: Towards a Unified Theory of Brain Function, Howard
Hughes Medical Institute - JFRC, June 17, 2013.

26. Bayesian Models of Brain Function (Invited Speaker), Bayes by the Bay: Work-
shop on Bayesian Methods in Science, Pondicherry, India, January 5-6, 2013.
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27. Controlling Objects by Thought: The Emerging Science of Brain-Computer In-
terfacing (Distinguished Lecture), Columbia University, Computer Science De-
partment, March 7, 2012.

28. Reward Maximization in the Primate Brain: A Probabilistic Model of Deci-
sion Making under Uncertainty, Workshop on Mechanism of Brain and Mind,
Rusutsu, Japan, January 17, 2012.

29. Probabilistic Goal-Based Imitation Learning (Invited Speaker), ICML Work-
shop on New Developments in Imitation Learning, July 2, 2011.

30. Hierarchical Brain-Computer Interfacing for Adaptive Robotic Control (Invited
Speaker), DARPA Biologically-Driven Navigation (BioNav) Workshop, May
25, 2011.

31. A Rosetta Stone for the Indus Script (Invited Speaker), TED 2011 (main confer-
ence), Long Beach, CA, March 4, 2011.

32. BCI in Seattle: Understanding the ECoG Signal for Robust and High Bandwidth
Control (Invited Speaker), 39th Neural Interfaces Conference, Long Beach, CA,
June 23, 2010.

33. Invited talk in the UW Computational Neuroscience Colloquium series, April
30, 2010.

34. Invited lectures in UW course Seminar in Computational Neuroscience (BIOL
488), 2011-12.

35. A Neural Model of Model-Based Action Selection and Decision Making (In-
vited Speaker), Workshop on Goal Directed Decision Making: Behavior, Neu-
roscience and Computation, Princeton University, October 23-24, 2009.

36. Compact Course on Brain Computer Interfaces, Indian Institute of Science,
Bangalore, India, February 5-8, 2008.

37. Brain-inspired models of Bayesian computation, with applications to humanoid
robotics and brain-machine interfaces (Plenary talk), International Conference
on Neural Information Processing (ICONIP), Kitakyushu, Japan, 13-16 Novem-
ber, 2007.

38. Controlling Cursors and Robots by Thought: Brain-Computer Interface Re-
search at the University of Washington, AIST, Japan, 19 November, 2007.

39. Bayesian Models of Cognition, with Applications to Robotics and Brain-Machine
Interfaces, 13th International Congress on Logic Methodology and Philosophy
of Science, Beijing, China, August 9-15, 2007.

40. Creating a Bayesian Brain: Lessons from Neuroscience and Robotics. Honda
International Symposium on “Creating Brain-like Intelligence”, Hohenstein, Ger-
many, February, 2007.
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41. The Mind-Body Connection. 2006 Engineering Lecture Series, University of
Washington, October, 2006.

42. Graphical Models for Sensorimotor Learning. NIPS Workshop on Grounding
Perception, Knowledge and Cognition in Sensori-Motor Experience, December,
2006.

43. Action as Bayesian Inference. Computation and Neural Systems Program, Cal-
tech, May, 2006.

44. Synaptic Plasticity and Probabilistic Inference in Neuronal Networks. Gordon
Research Conference on Theoretical Biology and Biomathematics, Tilton, NH,
June, 2006.

45. Action as Bayesian Inference. Workshop on Bayesian Cognition, Paris, January,
2006.

46. Probabilistic Models of Brain Function and their Applications to Brain-Computer
Interfaces. Allen Institute for Brain Science, Seattle, December, 2005.

47. Generative Models for Visual Invariance. Workshop on Invariant Represen-
tations in Vision, Computational and Systems Neuroscience (CoSyNe) work-
shops, Snowbird, March, 2005.

48. Visual Attention as Hierarchical Bayesian Inference. Workshop on Bayesian
Approaches to Sensory and Motor Processing, Computational and Systems Neu-
roscience (CoSyNe) workshops, Snowbird, March, 2005.

49. A Bayesian Model of Sensorimotor Learning and Imitation in Infants and Robots.
IPAM Workshop on Probabilistic Models of Cognition, UCLA, CA, January 27,
2005.

50. Probabilistic Models of Cortical Computation. Okinawa Computational Neuro-
science Course, Japan, November 16, 2004.

51. Probabilistic Models of Cortical Computation and Communication. Banbury
Meeting on Communication in Brain Systems, Cold Spring Harbor Laboratory,
NY, May 18, 2004.

52. Bayesian Computation in Neural Circuits. Computation and Neural Systems
Colloquium, Caltech, Pasadena, CA, April 12, 2004.

53. Probabilistic Computation in Neural Circuits. MSRI Workshop on Mathemati-
cal Neuroscience, UC Berkeley, CA, March 18, 2004.

54. Bayesian Computation in Neural Circuits. Redwood Neuroscience Institute
(RNI), Menlo Park, CA, March 16, 2004.

55. STDP and Predictive Coding. The Monte-Verita Workshop on Spike-Timing
Dependent Plasticity, Ascona, Switzerland, March 3, 2004.
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56. Probabilistic Computation in Neural Systems. Packard Fellows Annual Meet-
ing, Vancouver, BC, September 5, 2003.

57. Probabilistic Computation in Recurrent Neural Circuits. Sloan-Swartz Annual
Meeting on Theoretical Neurobiology, Del Mar, CA, July 27, 2003.

58. Imitation Learning in Infants and Robots: Towards Probabilistic Computational
Models. Keynote talk, Artificial Intelligence and Simulation of Behavior (AISB)
Convention 2003: Cognition in Machines and Animals, UK, April 7, 2003.

59. Bayesian Computation in Recurrent Cortical Circuits. Neural Information and
Coding Workshop, Snowbird, Utah, March 2, 2003.

60. Probabilistic Computation in Recurrent Cortical Circuits. Workshop on Neural
Coding, Mathematical Biosciences Institute, Ohio State University, February 12,
2003.

61. Bilinear Models and Lie Groups: Two Approaches to Learning Invariance us-
ing Generative Models. NIPS workshop on Learning Invariant Representations,
Whistler B.C., Canada, December 13, 2002.

62. Bayesian Computation in Recurrent Cortical Circuits. Workshop on System
Level Modeling, Mathematical Biosciences Institute, Ohio State University, Novem-
ber 22, 2002.

63. Bayesian Inference in Recurrent Cortical Circuits. National Center for the Bio-
logical Sciences, Bangalore, India, August, 2002.

64. Bayesian Inference in Recurrent Cortical Circuits. Telluride Workshop on Neu-
romorphic Engineering, Telluride, Colorado, July 11, 2002.

65. Spike-Timing Dependent Plasticity and Predictive Coding in the Visual Cortex.
Activity-Dependent Synaptic Plasticity Workshop, Whistler B.C., Canada, De-
cember 8, 2002.

66. Computational Models of the Visual Cortex: From Neurons to Perception. De-
partment of Bioengineering, University of Utah, Salt Lake City, December 15,
2000.

67. Predictive Coding in Recurrent Neocortical Circuits. Neuroinformatics Summer
School, Japanese Neural Networks Society, Hayama, Japan, August 11, 2000.

68. Spike Timing Dependent Plasticity and Sequence Learning in Recurrent Cor-
tical Circuits. Laboratory for Information Synthesis, Brain Research Institute,
RIKEN, Japan, August 9, 2000.

69. Spike Timing Dependent Plasticity and Motion Detection in Primary Visual Cor-
tex. Kawato Dynamic Brain Project, ATR, Japan, August 4, 2000.

70. Modeling the Visual Cortex: From Neurons to Perception. Biomedical Engi-
neering Department, University of California, Irvine, May 4, 2000.
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71. The Predictive Coding Hypothesis of Cortical Function. Neuroscience Depart-
ment, Brown University, April 5, 2000.

72. Dynamic Vision. Department of Computer Science, University of Southern Cal-
ifornia, Los Angeles, March 23, 2000.

73. From Endstopping to Attention: Insights from the Predictive Coding Hypothesis
of Cortical Function. Center for Neural Science, University of California, Davis,
March 17, 2000.

74. Neurally Inspired Algorithms for Machine Vision and Learning. Department of
Computer Science and Engineering, University of California, San Diego, March
6, 2000; University of Washington, Seattle, March 28, 2000.

75. Attention as Robust Statistical Filtering. Neural Mechanisms of Perceptual Se-
lection in Visual and Prefrontal Cortex Workshop, Breckenridge, December,
1999.

76. Optimal Smoothing in Visual Motion Perception: Evidence from the Flash Lag
Effect. Adaptive Computational Models and Short Time Perceptual Learning
Workshop, Breckenridge, December, 1999.

77. Predictive Learning of Direction Selectivity in Recurrent Neocortical Circuits.
Spike Timing and Synaptic Plasticity Workshop, Breckenridge, December, 1999.

78. Prediction and Recurrent Excitation in the Neocortex. Neural Information and
Coding Workshop, Big Sky, Montana, March, 1999.

79. The Predictive Coding Hypothesis of Cortical Function. Center for Biological
and Computational Learning, MIT, April 1998, Center for Visual Science Sym-
posium, University of Rochester, June 1998 and Smith-Kettlewell Eye Institute,
San Francisco, July 1998.

80. Learning Spatiotemporal Generative Models. Workshop on Computational Neu-
roscience and Generative Models, University of Toronto, February 1998.

81. The Cerebral Cortex as a Predictor and Model Builder (Postdoc Job Talk). The
Salk Institute for Biological Studies, February 1997.

82. The Visual Cortex as a Hierarchical Predictor. Telluride Workshop on Neuro-
morphic Engineering, July 1996.

US Citizen. Born in Madras (Chennai), India, July 2, 1970.PERSONAL

Indian art, hiking, racquetball, table tennis, badminton, yoga.OTHER
INTERESTS


