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OVERVIEW 

I am a computational and cognitive neuroscientist specializing in speech and sensorimotor control. My 

research combines theoretical modeling with behavioral and neuroimaging experiments to characterize the 

neural computations underlying these faculties in humans. I also develop brain-computer interfaces to restore 

synthetic speech and other communication skills to paralyzed individuals. My laboratory’s research has been 

covered extensively in the science and popular media, including television spots on CNN News, PBS News 

Hour, and Fox News; articles in popular science magazines Discover, Scientific American, and Popular 

Science; and popular press coverage in Esquire, Wired, The Boston Globe, and BBC News. 

POSITIONS 

 Professor of Speech, Language, & Hearing Sciences and Biomedical Engineering, Boston 

University (9/2011 - present) 

Responsibilities include teaching courses in computational, cognitive, and systems neuroscience, 

supervising graduate student dissertation research, mentoring undergraduate research assistants, 

acting as principal investigator on research sponsored by the National Institutes of Health, acting as a 

co-principal investigator of a multi-institutional NSF Science of Learning grant (CELEST) and an 

NSF Autism Center of Excellence grant (CARE), and acting as an investigator on a number of other 

research projects. Research areas include neural modeling and functional brain imaging of speech 

production, speech perception, and communication disorders, as well as neural prosthetics for speech. 

I am Director of two laboratories at Boston University, the CNS Speech Lab and the Neural Prosthesis 

Lab, and I am responsible for supervising and mentoring a team of PhD students, postdocs, research 

scientists, and research faculty. 

 

 Faculty Member, Harvard University/MIT Speech and Hearing Bioscience and Technology 

Program (9/1998 – Present) 

Responsibilities include graduate student dissertation research supervision and occasional teaching in 

the Harvard/MIT joint program in Speech and Hearing Bioscience and Technology.  

 

 Research Affiliate, Picower Institute for Learning and Memory, Massachusetts Institute of 

Technology (2/2011 – Present) 

Perform collaborative research with Prof. Earl Miller and his laboratory in The Picower Institute for 

Learning and Memory. This effort fuses our computational research into neural processing and brain-

machine interfacing with the primate electrophysiology program headed by Dr. Miller. 

 

 Visiting Scientist, Massachusetts General Hospital (6/2003 – Present) 

Perform magnetic resonance imaging (MRI) research at the Athinoula A. Martinos Center for 

Biomedical Imaging in Charlestown, MA. 

 

 Associate Director, Graduate Program for Neuroscience, Boston University (1/2010 – 8/31/2013) 

Responsibilities included oversight of the Charles River Campus component of the university-wide 

Graduate Program for Neuroscience. This program unites faculty from the University’s Medical 

School, College of Arts and Sciences, College of Engineering, and College of Health and 



Rehabilitation Sciences into a single program that provides training in all aspects of neuroscience, 

including coursework in molecular, cellular, systems, cognitive, and computational neuroscience.  

 

 Founding Director, Computational Neuroscience PhD Program, Boston University (1/2010 – 

8/2013) 
Responsibilities included directing curriculum development, admissions, and first-year student 

advising. This program unites computational faculty from a number of current and former departments 

within the university (including Cognitive & Neural Systems, Mathematics, Biomedical Engineering, 

Psychology, and Biology) to form one of the largest and most accomplished computational 

neuroscience faculties in the world. 

 

 Research Affiliate, Research Laboratory of Electronics, Massachusetts Institute of Technology 

(4/1997 – 6/2011) 

Performed collaborative research with Dr. Joseph Perkell and other members of the Speech 

Communication Group in the Research Laboratory of Electronics.  This collaborative effort fused my 

theoretical work with the experimental program headed by Dr. Perkell. 

 

 Assistant /Associate/Full Professor of Cognitive & Neural Systems, Boston University (9/1992 

– 8/2011) 
Responsibilities included teaching graduate-level courses in the Department of Cognitive and Neural 

Systems, supervising graduate student dissertation research, and performing research sponsored by 

the National Institutes of Health, National Science Foundation, Alfred P. Sloan Foundation, and Air 

Force Office of Scientific Research. Research involved studies of speech communication, adaptive 

sensorimotor control, spatial representation, and autonomous robot navigation.  

 

 Research Fellow, Boston University (9/1989 – 8/1992) 
Performed NSF-supported research on adaptive sensorimotor control with Professors Stephen 

Grossberg and Daniel Bullock. Projects included neural modeling of spatial representation and inverse 

kinematics transformations for targeted arm movements. Emphasis was on autonomous learning and 

motor equivalence properties such as tool use and the ability to overcome constraints on the limb.  

 

 Engineer, Raytheon Company (9/1987 – 8/1989) 
Performed specification, design, layout, and testing of VLSI chips and circuits.  Wrote modeling 

software and application programs in C and PASCAL. 

 

 Teaching and Research Fellow, Princeton University (8/1986 – 6/1987) 

Served as a teaching/research assistant while obtaining a Masters degree in Electrical Engineering. 

 

EDUCATION 

 PhD, Cognitive and Neural Systems, Boston University (1/1993) 

Thesis entitled ̀ `Neural models of adaptive sensory-motor control for flexible reaching and speaking.'' 

Research focused on biologically inspired models of spatial representation and movement control. 

Coursework covered the study and mathematical modeling of neural systems, including motor control, 

reinforcement learning, vision, speech, and memory systems. 4.0/4.0 GPA. 
 

 MSE, Electrical Engineering, Princeton University (8/1987) 

Coursework included digital systems design, probability theory, signal processing, computer 

algorithm theory, and complex analysis. 3.9/4.0 GPA. 

 

 BS, Electrical Engineering, University of Missouri (5/1986)  



Ranked 1st in a class of over 500 students in the College of Engineering with a 4.0/4.0 GPA. 

 

AWARDS AND HONORS 

 2014 – Curt von Euler Award and Honorary Lecture, Stockholm University/Karolinska Institute 

 2011 – Top 10 Finalist, G.Tec Annual International Brain-Computer Interface Research Award 

 2009 - Distinguished Lecturer in Cognitive Science, Michigan State University 

 2008 - Elected Fellow of the Acoustical Society of America 

 2007 Editor’s Award for top article in speech, Journal of Speech, Language, and Hearing Research 

 2007 Editor’s Award for top article in hearing, Journal of Speech, Language, and Hearing Research 

 2007 Willard R. Zemlin Lecture Award, American Speech-Language-Hearing Association 

 2006 M.D. Steer Distinguished Lecturer, Purdue University 

 2004 Distinguished Lecturer in Speech and Hearing Bioscience and Technology, Harvard/MIT 

 2002 - Nominated for Metcalf Cup and Prize for Excellence in Teaching 

 1998 - Awarded tenure at Boston University 

 1996-2001 - NIH FIRST Award 

 1995-1997 - Alfred P. Sloan Research Fellowship 

 1986 - Summa cum laude, University of Missouri (Valedictorian of College of Engineering) 

 1982-1986 - National Merit Scholar, University of Missouri 

 1982-1986 - Curators Scholar, University of Missouri 

 1982 - Valedictorian, Belton High School, Belton, Missouri 

 

CURRENT RESEARCH GRANTS 

 NIH R01 DC016270, Principal Investigator (with C. Stepp; 3/1/2018- 2/28/2023) 

$2.6 million over five years. Project titled “Voice and Speech Sensorimotor Control in Parkinson’s 

Disease.” Parkinson’s disease affects up to 5% of older adults and often results in speech that is 

unnatural and difficult to understand. This project will determine the sensory-motor deficits associated 

with these changes in speech using a combination of behavioral and neuroimaging experiments and 

associated computational modeling. 

 NIH R01 DC002852, Principal Investigator (8/1/2016-7/31/2021)  
$1.78 million over five years. Project titled “Neural modeling and imaging of speech.” This project 

continues the development and testing of the DIVA model of speech motor control using a 

combination of computational modeling, neuroimaging, and behavioral experiments. The DIVA 

model focuses on the neural mechanisms necessary to learn and produce individual syllabic motor 

programs. The current funding period focuses on the roles of the cerebellum and basal ganglia in these 

processes, as well as breakdowns in the readout of speech motor programs that occur in spasmodic 

dysphonia. 

 NIH R01 DC007683, Principal Investigator (5/1/2016-4/30/2021)  
$1.74 million over five years. Project entitled “Sequencing and Initiation in Speech Production.”  This 

project investigates the neural mechanisms involved in the learning and fluent sequencing of speech 

motor programs, as well as impairments in this circuitry that underlie stuttering, using a combination 

of neural modeling and functional magnetic resonance imaging. 

 NIH P50 DC015446, Investigator (Principal Investigator R. Hillman; 4/1/2017-3/31/2022) 

Approximately $10 million over five years. Project titled “Clinical Research Center for the Improved 

Prevention, Diagnosis, and Treatment of Vocal Hyperfunction.” The goal of this Clinical Research 

Center is to better understand vocal hyperfunction. The proposal includes three core centers and three 

projects. The aims of Project 2, “Sensorimotor mechanisms of vocal hyperfunction” (C. Stepp, PI), 



are to determine the functional role of auditory feedback in the vocal control of individuals with vocal 

hyperfunction and the effect of voice therapy on that control. 

 NIH U01 NS117836, Investigator (Principal Investigator M. Richardson; 10/30/20-06/30/2025) 

$5 million over 5 years. Project entitled “Cortical-Basal Ganglia Speech Networks.” Speech 

production is disrupted in a number of neurological diseases that involve the basal ganglia, including 

Parkinson’s disease (PD) and dystonia. This project uses a novel experimental approach and 

combination of analytic techniques to elucidate the contribution of cortical-basal ganglia circuits to 

the hierarchical control of speech production in subjects undergoing deep brain stimulation surgery. 

 

COMPLETED RESEARCH GRANTS 

 NIH P50 DC013027, Project PI (Principal Investigator H. Tager-Flusberg; 9/4/2012-8/31/2017) 

$11.23 million over five years. Project titled “Minimally Verbal Children with ASD: From Basic 

Mechanisms to Innovative Interventions.” This Autism Center of Excellence Award investigates the 

behavioral and neurological effects of auditory-motor mapping training on minimally verbal children 

with autism spectrum disorder (ASD). I am PI of Project II, “Inter-regional connectivity in the speech 

network of minimally verbal children with ASD.” This project involves a subcontract with the 

Athinoula A. Martinos Center for Biomedical Imaging at Massachusetts General Hospital for 

neuroimaging of children with ASD. 

 NSF SMA-0835976, Co-Principal Investigator (3/01/2010-02/28/2015) 
$20.8 million over five years. Project titled “CELEST: A center of excellence for learning in 
education, science, and technology.” The primary goal of CELEST was to carry out state-of-the-art 
research and technology projects involving the neuroscience of learning. CELEST involved 
researchers from Boston University, MIT, Harvard University, and Brandeis University. In addition 
to acting as one of three co-PIs and mentor to several graduate students on the project, my investigative 
role involved the development of neural prostheses for restoring speech communication to profoundly 
paralyzed individuals. 

 NIH R01 DC002852, Principal Investigator (2/1/2001-7/31/2016)  
$5.3 million over fifteen years. Project titled “Neural modeling and imaging of speech.” This project 

continued the development and testing of the DIVA model of speech motor control using a 

combination of computational modeling, neuroimaging, and behavioral experiments.  

 NIH R01 DC007683, Principal Investigator (5/1/206-4/30/2016)  
$3.3 million over ten years. Project titled “Sequencing and Initiation in Speech Production.”  This 

project investigated the neural mechanisms involved in the learning and fluent sequencing of speech 

motor programs, as well as impairments in this circuitry that underlie stuttering, using a combination 

of neural modeling and functional magnetic resonance imaging. 

 Dynavox Mayer-Johnson, Principal Investigator (5/1/2010 – 6/13/2011) 
$75,000 over one year. Project titled “Constructing an electroencephalography-based brain-computer 
interface for augmentative communication.” The goal of this project was to develop a robust EEG-
based BCI for individuals suffering from profound paralysis or locked-in syndrome utilizing a number 
of different computational techniques to optimize ease of use and speed of performance. 

 NIH R01 DC03007, Investigator (12/1/2006 – 11/30/2011) 

$2.8 million over five years. MIT/BU collaborative project titled “Effects of hearing status on adult 

speech production” (J. Perkell, Principal Investigator). My role on the project involves the definition 

and refinement of a theoretical framework that accounts for the results of kinematic, acoustic, and 

neuroimaging studies of speech in hearing impaired individuals, as well as the design and 

interpretation of experiments to test this framework. 



 NSF SBE-0354378, Governing Board Member and Investigator (10/1/2004– 09/30/2010) 
$20 million over five years. Project titled “CELEST: A center of excellence for learning in education, 
science, and technology.” This project was the largest of four NSF Science of Learning Centers chosen 
from the initial pool of over 100 applications.  

 NIH R01 DC01925, Investigator (12/1/1998 – 11/31/2008) 

$3.6 million over five years. MIT/BU collaborative project titled “Constraints and strategies in speech 

production” (J. Perkell, Principal Investigator). Application received the highest score in a pool of 

approximately 140 applications (percentile rank of 0.7%). Prof. Guenther’s role on the project 

involves the definition and refinement of a theoretical framework that accounts for kinematic, 

acoustic, and neuroimaging measures of speech in neurologically normal individuals, as well as the 

design and interpretation of experiments to test this framework. 

 NIH F32 DC006782, Principal Investigator (6/1/2004 – 5/31/2007) 

$133,000 over three years. Postdoctoral training grant funding Dr. Kevin Reilly. The goal of this 

project was to identify brain networks involved in the acquisition and representation of a novel 

sensorimotor mapping involving the speech articulators using a combination of neural modeling and 

fMRI experiments. 

 NIH FIRST Award, R29 DC02852, Principal Investigator (2/1/1996-1/31/2001)   
$578,000 over five years.  Project titled ``Neural network modeling of speech production.''  

Application received the second highest score in a pool of approximately 120 applications (percentile 

rank of 1.7%). 

 Alfred P. Sloan Foundation Research Fellowship, Principal Investigator (9/1/1995-8/31/1997) 

$30,000 over two years.  One of fifteen awardees nationwide in neuroscience. 

 

PATENTS 

 US Patent No. 10,533,199 B2: Low-dimensional real-time concatenative speech synthesizer (awarded 

Feb. 4, 2020). 

 

BOOKS 

 Guenther, F.H. (2016). Neural Control of Speech. Cambridge, MA: MIT Press. 
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