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EMPLOYMENT

1999 - present
Professor



Department of Biology







College of Arts and Sciences








Case Western Reserve University

1999 - present 
Professor



Department of Neuroscience







School of Medicine








Case Western Reserve University

1999 - present
Professor



Department of Biomedical Engineering







Case School of Engineering








Case Western Reserve University

1992 - 1999 
Associate  Professor


Department of Neuroscience







Case Western Reserve University

1992 - 1999 
Associate Professor


Department of Biology







Case Western Reserve University

1989 - 1992 
Assistant Professor


Department of Neuroscience







Case Western Reserve University

1987 - 1992
Assistant Professor


Department of Biology







Case Western Reserve University

1985 - 1987
Consultant in Neurobiology

Department of Molecular Biophysics







AT&T Bell Laboratories








Murray Hill, NJ 07974.

1980 - 1985
Postdoctoral Fellow


Center for Neurobiology and Behavior







Columbia University's College of








Physicians and Surgeons








New York, NY 10032.

EDUCATION

1980

M.I.T.


Ph.D.

Neural and Endocrine Regulation

1976

M.I.T.


M.S.

Nutrition and Metabolism

1974

Yale University

B.A.

English

HONORS AND AWARDS

2012
Science Prize for Inquiry Based Instruction Prize (American Association for the Advancement of Science); essay on the course, “Dynamics of Biological Systems” was published in Science magazine.
2012
Best Video Award for video entitled “The Worm Turns…and Runs”, 2012 IEEE International Conference on Robotics and Automation

2009

Diekhoff Award for Excellence in Graduate Teaching

2004

Elected a Fellow of the Institute of Physics, London, England

2004

Wittke Award for Excellence in Undergraduate Teaching

2004

Undergraduate Teaching Excellence Award in Engineering

1998

Undergraduate Teaching Excellence Award in Mathematics and Natural Sciences

1997

Hewlett Award for an Innovative Teaching Initiative

1995

Best Video Award for video entitled "Biologically-Inspired Hexapod Robot Project: 

Second Robot", 1995 IEEE International Conference on Robotics and Automation

1991

Creativity Extension on NSF grant

1989 - 1992
George B. Mayer Assistant Professorship

1989

Sigma Xi Research Award for Faculty

1988

Award for Excellence, University Office of Undergraduate Affairs

1981

NIMH National Research Award

1980

Election to membership in Sigma Xi, M.I.T. Chapter

1972

Benjamin F. Barge Prize in Mathematics, Yale University

MEMBERSHIPS

Society for Neuroscience 

International Society for Neuroethology 

Mathematical Association of America 

American Association for the Advancement of Science

American Physiological Society
RESEARCH GRANTS

Principal Investigator, NSF-IOS-BSF: Mechanisms of Motor Expression of a Decision, 09/01/2018 – 08/31/2022, NSF, $500,000 (total).
Co-Prinicipal Investigator, Neuronex: Communication, Coordination and Control in Neuromechanical Systems,  09/01/2020 - 06/30/2025, NSF, $8,000,000. Dr. Roger Quinn, Department of Mechanical and Aerospace Engineering, CWRU, P.I.

Co-Principal Investigator, A novel approach to Analyzing Functional Connectomics and Combinatorial Control in a Tractable Small-Brain Closed-Loop System, 10/01/2020 - 05/31/2025, NIH, $5,780,335. Dr. John H. Byrne, Department of Neurobiology and Anatomy, University of Texas Medical School, Houson, P.I.
Co-Investigator, SPARC OT-2: Infrared Neuromodulation Reveals a New Understanding of Ganglion Organization, 09/31/2017-08/31/2018, NIH, $2,772,354 (total), Dr. Michael Jenkins, Departments of Pediatrics and Biomedical Engineering, CWRU, P.I.
Investigator, PIRE: Bio-inspired Materials and Systems, 09/01/2017 - 08/31/2022, NSF, $1,119,024 (total), Dr. LaShanda Korley, Department of Macromolecular Sciences, CWRU, P.I.

Co-Principal Investigator, A Neurophotonic Approach to Controlling Pain, 09/01/2016 – 02/28/2018, NIH, $516,963 (total). Dr. E. Duco Jansen, Department of Biomedical Engineering, Vanderbilt University, P.I.
Co-Principal Investigator, US-German Collaboration: Testing Muscle Synergies in a Neuromechanical Rat Model for Nominal and Perturbed Locomotion, 09/01/2016 – 8/31/2019, NSF, $319,451 (total). Dr. Roger Quinn, Department of Mechanical Engineering, CWRU, P.I.

Principal Investigator, Enhancing Active Learning in a Neurobiology Course through Virtual Reality, 06/01/2016 – 05/31/2017, CWRU, $10,000.

Principal Investigator, Safety and Selectivity of Infrared Block for Small Diameter Axons, 12/01/2015 – 5/31/2016, GSK, $234,257 (total).

Co-Principal Investigator, Photonic Analgesia: Controlled Inhibition of Peripheral Nerve with Infrared Light, NIH, 10/01/2014 – 9/30/2014, $381,236 (total). Dr. E. Duco Jansen, Department of Biomedical Engineering, Vanderbilt University, P.I.

Co-Investigator, Defining Gastric Vagal Mechanisms Underlying Emetic Activation Using Novel Electrophysiological and Optical Mapping Technology, NIH, 09/01/2016 - 08/31/2018, $ 631,253, 

Dr. Charles Horn, University of Pittsburgh Medical Center, P.I.

Principal Investigator, CRCNS: Robust Dynamics of a Feeding Pattern Generator, NSF, 09/01/2010 – 08/31/2014, $500,000 (total).

Co-Principal Investigator, RI:Medium: Dynamical Coordination and Sequencing of Multifunctionality in Animals and Robots, NSF, 07/01/2011 – 06/30/2015, $1,085,893 (total). Dr. Roger Quinn, Mechanical Engineering, P.I.

Principal Investigator, Neuromechanics of Multifunctionality in Aplysia, NIH, 02/14/05 – 02/13/09, $1,769,065 (total).

Co-Principal Investigator, Diamond Neuro-Sensing and Neural Stimulating Electrodes, NIH, 07/01/06 – 06/30/2010, $1,365,975 (total). Dr. Heidi Martin, Chemical Engineering, P.I.

Co-Principal Investigator, Electrode Arrays for Neurodynamic Studies, NSF, 09/01/2007 - 08/31/2010, $375, 196 (total). Dr. Massood Tabib-Azar, EECS, P.I.

Principal Investgator, Peristaltic Pneumatic Power-Assist Sleeve, Olympus Corporation, 05/03/2005 – 05/02/2007, $43,806 (total).

Principal Investigator, Collaborative Research in Computational Neuroscience (CRCNS): Dynamics and Plasticity of a Neuromechanical System, NSF, 08/15/02 – 10/31/06, $800,000 (total).

Co-Principal Investigator, Optical Control of a Rhodopsin-Based Switch, Ohio Board of Regents, $75,580 (total). Dr. Ben Ovryn , P.I. 04/01/2002 – 06/30/2003.
Co-Principal Investigator, Reconfigurable and Multifunctional Behavioral Pattern Generators, NSF, 6/1/2002 - 5/31/2004, $399,035 (total).

Principal Investigator, Neuromechanics of a Muscular Hydrostatic Manipulator, CWRU Presidential Research Initiative Grant, 1/01/2001 - 12/31/2002, $50,000 (total)

Principal Investigator, Neural Control of a Context-Dependent Molluscan Feeding Muscle, NSF, 9/15/1999- 9/14/2002, $371,431 (total).

Principal Investigator, Neural Basis of Multifunctionality in the Feeding Behavior of Aplysia, Whitehall Foundation, 7/1/1997 - 6/30/2000, $117,088 (direct), $2,912 (indirect), $120,000 (total).

Principal Investigator, Dynamics of Biological Systems: A Proposal to Create a New Course, UCITE, 7/1/2000 - 6/30/2001, $10,000.

Core Faculty, Integrative Graduate Education and Research Training in Neuromechanical Systems, NSF, 8/1/1999 - 7/31/2004, $2,629,105,Drs. Roy Ritzmann and Pat Crago, co-PIs.

Co-Principal Investigator, Autonomous Robotics Program, Parker Hannifin, Dr. Randall Beer, P.I., 9/1/200- 8/31/200, $10,000.

Co-Principal Investigator, Autonomous Robotics Course, The Case Alumni Association, Dr. Randall Beer, P.I., 6/15/97 - 6/14/99, $47,300 (total).

Investigator, Learning and Intelligent Systems: Agile Procedural Learning Systems, NSF, Dr. Randall Beer, P.I., 9/1/1997 - 8/31/2000, $775,000 (total).

Co-Principal Investigator, A Cockroach-Like Hexapod Robot for Natural Terrain Locomotion, Office of Naval Research, Dr. Randall Beer, P.I., 1/1/1996 - 12/31/1998, $397,620 (direct), $202,380 (indirect), $600,000 (total).

Co-Principal Investigator, Locomotion Controller for Walking Machines for Shallow Underwater Operations, Subcontract from K2T (Duquesne, PA) through SBIR from Office of Naval Research, 1995 - 97, $150,000.

Co-Principal Investigator, Locomotion Controller for Walking  Robots for Clearance of Improved Conventional  Munitions, Subcontract from K2T (Duquesne, PA) through Office of Naval Research, 1995-98, $317,000.

Principal Investigator, Neural Networks for Adaptive Behavior, NSF Grant IBN-9309691. 8/15/1993 - 8/14/1995, $95,426 (direct), $48,667 (indirect), $144, 093 (total).

Project Director, Neural Network Control of Quasi-Rhythmic Behavior, Project 1 of NIH Program Project Grant, Dr. Neil Cherniack, P.I. 4/1/91 - 3/31/96, $509,427 (direct), $224,512 (indirect), $733,939 (total for Project 1). 

Co-Principal Investigator, A Biologically-Inspired Autonomous Robot, Office of Naval Research (3 year extension of grant N00014-90-J-1545), Dr. Randall Beer, P.I., 1/1/1993 - 12/31/1995, $429,880 (direct), $214,139 (indirect), $644,019 (total).

Co-Principal Investigator, Undergraduate Biological Sciences Educational Initiative, Howard Hughes Medical Institute, Dr. Norman B. Rushforth, P.I., 9/1/1994 - 8/31/1998, $2,000,000 (total).

Co-Principal Investigator, Central Pattern Generators for Aplysia Feeding, United States - Israel Binational Science Foundation, 93-00224, Dr. Abraham Susswein, P.I., 8/1/1994 - 7/31/1997, $100,500 (total).

Principal Investigator, Pattern Generation in Neural Networks, NSF Grant BNS88-10757. 8/1/1988-7/31/1993, $356,163 (direct), $144,211 (indirect), $500,374 (total).

Co-Principal Investigator, Neural Networks for Real-Time Sensory Data Processing and Sensorimotor Control, Office of Naval Research (N00014-90-J-1545), Dr. Randall Beer, P.I. 1990 - 1993, $250,564 (direct), $89,436 (indirect), $340,000 (total).

Co-principal Investigator, Instrumentation for a Modern Undergraduate Neurobiology Laboratory, NSF. 1990-1991, Dr. Roy Ritzmann, P.I., $74,788 (total).

Principal Investigator, Neuronal Computation in Simpler Nervous Systems and Circuits, Research Initiation Grant, Ohio Board of Regents, 1987-1988, $5000 (total).

PATENTS

Neural-based Autonomous Robotic System, R. D. Beer, H. J. Chiel and L. S. Sterling; patent number 5,124,918, 6/23/1992.

Peristaltically Self-Propelled Endoscopic Device, H. J. Chiel, R. D. Quinn, R. D. Beer, and E. V. Mangan; patent number 6,764,441, 7/20/2004.

Biologically Inspired Gripping Device, H. J. Chiel, R. D. Beer, E. V. Mangan, R. D. Quinn and G. P. Sutton, patent number 7,857,369, 12/28/2010.

Apparatus and Method for Locomotion, H. J. Chiel, R. D. Quinn and A. Boxerbaum, patent number 8,245,799, 08/21/2012.

Systems and methods for fast and reversible nerve block, H. J. Chiel, Niloy Bhadra, M.W. Jenkins, E.H. Lothet, T. Vrabec, K. Kilgore, Narendra Bhadra, E. D. Jansen, patent number 10,758,738, 09/01/2020. (System patent)
Systems and methods for fast and reversible nerve block, H. J. Chiel, Niloy Bhadra, M.W. Jenkins, E.H. Lothet, T. Vrabec, K. Kilgore, Narendra Bhadra, E. D. Jansen, patent number 11,065,467B2, 07/29/2021. (Method patent)

EDUCATIONAL EXPERIENCE

1988 - present (Fall)
Designed and taught course, Introduction to Neurobiology (BIOL 



373/473; NEUR 473)

1988 (Spring)

Lecturer, Associative Neural Networks for Computing (EEAP 396/496)

1988 - 1991 (Fall)
Led Freshman Seminar, How the Brain Works
1989 - 1999 (Spring)
Designed and taught course, Neurobiology Laboratory (BIOL 376/476)
1990 - 2000 (Fall)
Lecturer, Systems Neuroscience (NEUR 406)

1990 - 2006 (Spring)
Designed and taught course, Computational Neuroscience (BIOL 



378/478); taught in alternate years
1990 - 2000 (Spring)
Lecturer, Cell and Molecular Neurobiology, (NEUR 405)

1991 - 2006 (Spring)
Designed and taught course, Seminar in Computational Neuroscience 


(BIOL 379); taught in alternate years

1991 - 1993 (Fall)
Led Freshman Seminar, Life's Designs
1995 - 2006

Designed and taught course, Autonomous Robotics (BIOL 375, 475); 



taught in both Fall and Spring semesters

2000 – present (Spring)
Designed and taught course, Dynamics of Biological Systems (BIOL 300/ 



EBME 300); currently taught in the Spring semester.

2000 - 2004

Designed and taught course, Dynamics of Adaptive Behavior (BIOL 477/ 



ECES 477); taught in alternative years
SERVICE

1987 - 1991

Member, Curriculum Committee, Faculty of Mathematics and Natural 



Sciences

1989 - 2009

Member, Steering Committee for CWRU's grant from the Howard Hughes 


Medical Institute for its Undergraduate Biological Sciences Educational 


Initiative

1990 - 1991

Member, Curriculum Committee of the General Faculty of the Colleges

1990 - 2004
Science Consultant, Private Day School in University Heights (Bet Sefer Mizrachi); member of its Education Committee, Judge of Science Fair, responsible for special science presentations; Chairman of Science Committee; Education Vice-President 1997 - 1998; received Education Leadership Award in 1999; Chair of Head Support and Evaluation Committee, 2000 – 2004; Chair of Strategic Planning Committee.

1992 - 1993

Member, Search Advisory Committee to select Dean of College of Arts 


and Sciences

1992 - 1993
Member, Planning Committee for Renewal Grant to Howard Hughes Medical Institute Undergraduate Biological Sciences Educational Initiative

1994 - 2000

Co-chair, Curriculum Enhancement Committee

1996 - present
Panel for Hearing Procedures (University Committee for Grievance and Disciplinary Hearings)
1997 - 1998

Member, Provost's Search Committee for a BME faculty 




member in electrophysiology of neurons and neural networks

1999 - 2000

Member, President's Advisory Committee for Promotion and Tenure in the 


School of Dentistry

2000 - 2001

Member, Search committee for Neuromechanics faculty member in 



Department of Biology

2002 – 2003

Member, Search committee for Theoretical Biology faculty member in




Department of Biology

2003


Member, Committee on the Future of Information Technology at CWRU

2004 – 2008

Member, Graduate Affairs Committee, Department of Biology

2004 – present

Member, Committee on Systems Biology Major

2006 - 2007

Member, Bylaws Committee for Department of Biology

2011 - 2012

Member, Search committee for Neurobiology faculty member in 




Department of Biology

2012 – 2015

Member, Graduate Committee, College of Arts and Sciences, CWRU

2012 – 2018

Member, Graduate Affairs Committee, Department of Biology

2016 – 2019
Member, Graduate and Undergraduate Teaching Assistant Assignment Committee
2017 – 2018
Member, Strategic Planning Committee, Department of Biology

2017 – 2018
Member, Undergraduate Self-Study Committee, Department of Biology

2018 – 2019
Committee on Appointments (College of Arts and Sciences committee that considers tenure, promotion, endowed professorships, third year reviews, and other related matters).

Spring - Fall 2019
Member, College of Arts and Sciences Dean Search Committee

Fall 2019- Spring 2020
Member, Search committee for Neurobiology faculty member in Department of Biology

Fall 2020 – present
Member, Undergraduate Affairs Committee, Department of Biology

Fall 2021 – present
Member, Graduate Affairs Committee, Department of Biology

Fall 2020 – present
Member, Screening Committee for Stephen H. Hoffman Professorship in Modern Hebrew Language and Literature

PUBLICATIONS

Journal Papers
Wang, Y., Gill, J. P., Chiel, H. J. (2021) Shape versus Timing: Linear Responses of a Limit Cycle with Hard Boundaries under Instantaneous and Static Perturbation. SIAM J. Appl. Dyn. Syst., 20(2), 701–744. https://doi.org/10.1137/20M1344974
Zhuo, J.  Ou, Z. Zhang, Y., Jackson, E. M., Shankar, S. S., McPheeters, M. T., Ford, J. B., Jansen, E. D., Chiel, H. J., Jenkins, M. W. (2021) Isotonic ion replacement can lower the threshold for selective infrared neural inhibition, Neurophotonics 8(1) 015005 (19 February 2021) https://doi.org/10.1117/1.NPh.8.1.015005
Ford J. B., Ganguly, M., Zhuo J., McPheeters, M. T., Jenkins, M. W., Chiel, H. J., and Jansen, E. D. (2021) Optimizing thermal block length during infrared neural inhibition to minimize temperature thresholds. Journal of Neural Engineering 18 056016 https://doi.org/10.1088/1741-2552/abf00d
Webster-Wood, V.A., Gill, J.P., Thomas, P.J. and Chiel, H.J. (2020) Control for multifunctionality: bioinspired control based on feeding in Aplysia californica. Biological Cybernetics 114, 557–588. https://doi.org/10.1007/s00422-020-00851-9
Kandhari A, Wang Y, Chiel HJ, Quinn RD, Daltorio KA. (2020) An analysis of peristaltic locomotion for maximizing velocity or minimizing cost of transport of earthworm-like robots. Soft Robotics. pp. 1 – 21. DOI: 10.1089/soro.2020.0021.

Tam, S., Hurwitz, I., Chiel, H.J., Susswein, A.J. (2020) Multiple local synaptic modifications at specific sensorimotor connections after learning are associated with behavioral adaptations that are components of a global response change. Journal of Neuroscience 40 (22), 4363-4371.

Gill, J.P., Garcia, S., Ting, L.H.,Wu, M., Chiel, H.J. (2020) neurotic: Neuroscience Tool for Interactive Characterization, eNeuro 7 (3).
Gill, J.P., Chiel, H.J. (2020) Rapid adaptation to changing mechanical load by ordered recruitment of identified motor neurons, eNeuro 7 (3)

Ford, J.B., Ganguly, M., Poorman, M.E., Grissom, W. A., Jenkins, M.W., Chiel, H.J., Jansen, E. D. (2020) Identifying the Role of Block Length in Neural Heat Block to Reduce Temperatures During Infrared Neural Inhibition, Lasers in surgery and medicine 52 (3), 259-275.
Ganguly, M., Ford, J.B., Zhuo, J., McPheeters, M. T., Jenkins, M.W., Chiel, H. J., and Jansen, E. D. (2019) Voltage-gated potassium channels are critical for infrared inhibition of action potentials: an experimental study. Neurophotonics, 6(4), 040501. https://doi.org/10.1117/1.NPh.6.4.040501, pp. 1 - 4.

Kehl, C. E., Wu, J., Lu, S., Neustadter, D.M., Drushel, R.F., Smoldt, R.K., Chiel, H.J. (2019)
Soft-surface grasping: radular opening in Aplysia californica. Journal of Experimental Biology 222 (16), jeb191254. doi:10.1242/jeb.191254. pp. 1 – 14. 

Kehl, C. E., Chiel, H. J. (2019) A minimally invasive lesion technique for muscles intrinsic to the odontophore of Aplysia californica. Journal of Visualized Experiments 150: doi: 10.3791/60030, pp. 1 -10.
Ford, J.B., Ganguly, M., Poorman, M.E., Grissom, W.A., Jenkins, M.W., Chiel, H.J., Jansen, E. D. (2019) Identifying the role of block length in neural heat block to reduce temperatures during infrared neural inhibition. Lasers in Surgery and Medicine. doi: 10.1002/lsm.23139, pp. 1 – 17.
McManus, J.M., Chiel, H.J., Susswein, A.J. (2019) Successful and unsuccessful attempts to swallow in a reduced Aplysia preparation regulate feeding responses and produce memory at different neural sites. Learn Mem. 26(5):151-165. doi: 10.1101/lm.048983.118.
Ganguly, M., Jenkins, M.W., Jansen, E.D., Chiel, H.J. (2019) Thermal block of action potentials is primarily due to voltage-dependent potassium currents: a modeling study. J Neural Eng. 16(3):036020. doi: 10.1088/1741-2552/ab131b.
Kandhari, A., Mehringer, A., Chiel, H.J., Quinn, R.D., Daltorio, K.A. (2019) Design and actuation of a fabric-based worm-like Robot. Biomimetics (Basel) 4(1). pii: E13. doi: 10.3390/biomimetics4010013.
Kandhari, A., Wang, Y., Chiel, H.J., Daltorio, K.A. (2019) Turning in worm-like robots: The geometry of slip elimination suggests nonperiodic waves. Soft Robot. doi: 10.1089/soro.2018.0080.
Kodama, N. X., Feng, T., Ullett, J. J., Chiel, H. J., Sivakumar, S. S., Galán, R. F. (2018) Anti-correlated cortical networks arise from spontaneous neuronal dynamics at slow timescales. Scientific Reports 8: Article Number 666, doi:10.1038/s41598-017-18097-0. 
Sperry, Z. J., Na, H., Parizi, S.S., Chiel, H.J., Seymour, J., Yoon, E. and Bruns, T. M. (2018) Flexible microelectrode array for interfacing with the surface of neural ganglia. Journal of Neural Engineering. 15: 036027, doi: https://doi.org/10.1088/1741-2552/aab55f.
Park, Y., Shaw, K., Chiel, H., and Thomas, P. (2018). The infinitesimal phase response curves of oscillators in piecewise smooth dynamical systems. European Journal of Applied Mathematics, 1-36. doi:10.1017/S0956792518000128.
Kandhari, A., Huang, Y., K A Daltorio, K.A., Chiel, H.J. and Quinn, R.D. (2018) Body stiffness in orthogonal directions oppositely affects worm-like robot turning and straight-line locomotion. Biomimetics and Bioinspiration. 13: 026003, doi: https://doi.org/10.1088/1748-3190/aaa342. 
Lothet, E. H., Shaw, K. M., Lu, H., Zhuo, J., Wang, Y. T., Gu, S., Stolz, D. B., Jansen, E. D., Horn, C.C., Chiel, H. J. and Jenkins, M. W. (2017) Selective inhibition of small-diameter axons using infrared light. Scientific Reports 7:3275, pp. 1 - 8. DOI:10.1038/s41598-017-03374-9.

Lyttle, D. N., Gill, J. P., Shaw, K. M., Thomas, P. J. and Chiel, H. J. (2017) Robustness, flexibility and sensitivity in a multifunctional motor control model. Biological Cybernetics. 111: 25 – 47. doi 10.1007/s00422-016-0704-8.

Webster, V. A., Nieto, S. G., Grosberg, A., Akkus, O., Chiel, H. J. and Quinn, R. D. (2016) Simulating muscular thin films using thermal contraction capabilities in finite element analysis tools. Journal of the Mechanical Behavior of Biomedical Materials 63: 326 – 336. http://dx.doi.org/10.1016/j.jmbbm.2016.06.027.

Webster, V. A., Hawley, E. L., Akkus, O., Chiel, H. J. and Quinn, R. D. (2016) Effect of actuating cell source on locomotion of organic living machines with electrocompacted collagen skeleton. Bioinspiration and Biomimetics 11:036012, pp. 1 – 8. doi:10.1088/1748-3190/11/3/036012.
Cullins, M. J., Gill, J. P., McManus, J. M., Lu, H., Shaw, K. M. and Chiel, H. J. (2015) Sensory feedback reduces individuality by increasing variability within subjects. Current Biology. 25: 2672 - 2676.

Horchler, A. D., Kandhari, A., Daltorio, K. A., Moses, K. C., Ryan, J., Stultz, K., Kanu, E., Andersen, K., Kershaw, J., Bachmann, R., Chiel, H. J. and Quinn, R. D. (2015) Peristaltic locomotion of a modular mesh-based robot: Precision, compliance and friction. Soft Robotics. 2(4):135-145.
Lu, H., McManus, J.M., Cullins, M. J. and Chiel, H. J. (2015) Preparing the periphery for a subsequent behavior: Motor neuronal activity during biting generates little force but prepares a retractor muscle to generate larger forces during swallowing in Aplysia. Journal of Neuroscience, 35:5051 – 5066.

Cullins, M. J., Shaw, K. M., Gill, J. P., and Chiel, H. J. (2015) Motor neuronal activity varies least among individuals when it matters most for behavior. Journal of Neurophysiology, 113: 981 - 1000.

Lothet, E. H., Kilgore, K. L., Bhadra, Niloy, Bhadra, Narendra, Vrabec, T., Wang, Y. T., Jansen, E. D., Jenkins, M. W., and Chiel, H. J. (2014) Alternating current and infrared (ACIR) produce an onset-free reversible nerve block. Neurophotonics,1 (1), 011010 (July 28, 2014); doi: 10.1117/1.NPh.1.1.011010, pp. 1 - 3.
Horchler, A. D., Daltorio, K. A., Chiel, H. J., and Quinn, R. D. (2015) Designing responsive pattern generators: Stable heteroclinic channel cycles for modeling and control. Bioinspiration and Biomimetics, 10, 026001, pp. 1 - 16.
Shaw, K. M., Lyttle, D.N., Gill, J. P., Cullins, M. J., McManus, J. M., Lu, H., Thomas, P. J. and Chiel, H. J. (2015) The significance of dynamical architecture for adaptive responses to mechanical loads during rhythmic behavior. Journal of Computational Neuroscience, 38: 25 – 51. doi: 10.1007/s10827-014-0519-3.

Ambrosi, P., Chahda, J. S., Koslen, H. R., Chiel, H. J. and Mizutani, C. M. (2014) Modeling of the dorsal gradient across species reveals synergism between embryo morphology and Toll signaling pathway during evolution. PLoS Computational Biology 10(8): e1003807. doi: 10.1371/journal.pcbi.1003807, pp. 1 - 17.
McManus, J.M. Lu, H., Cullins, M. J. and Chiel, H. J. (2014) Differential activation of an identified motor neuron and neuromodulation provide Aplysia’s retractor muscle an additional function. Journal of Neurophysiology, 112:778 – 791, doi:10.1152/jn.00148.2014.

West, R. H., Lu, H, Shaw, K. M., Chiel, H. J., Kelley, T. J., and Burgess, J. D. (2014) Double potential pulse chronocoulometry for detection of plasma membrane cholesterol efflux at disk platinum microelectrodes. Journal of the Electrochemical Society, Chemical and Biology Sensors 161(6):B111-B116.
Limnuson, K., Lu, H., Chiel, H. J. and Mohseni, P. (2014) Real-time stimulus artifact rejection via template subtraction. IEEE Transactions in Biomedical Circuits and Systems, 8(3):391 - 400.

Chiel, H. J. (2014) “How to tell of the exodus from Egypt: From the individual to the divine perspective”, Tradition 47 (1): 8 – 27.

Duke, A. R., Jenkins, M. W., Lu, H., McManus, J. M., Chiel, H. J. and Jansen, E. D. (2013) Reversible and selective inhibition of neural activity with infrared light. Scientific Reports, (a Nature journal) 3:2600, doi: 10.1038/srep02600.

Chiel, H. (2013) Complex knowledge. American Mathematical Monthly 120(10): 923.

Daltorio, K. A., Boxerbaum, A. S., Horchler, A. D., Shaw, K. M., Chiel, H. J. and Quinn, R. D. Efficient worm-like locomotion: slip and control of soft-bodied peristaltic robots. Biomimetics and Bioinspiration, 8 (2013) 035003 (23pp), doi:10.1088/1748-3182/8/3/035003.

Lu, H., McManus, J.M., Chiel, H. J. (2013) Extracellularly identifying motor neurons for a muscle motor pool in Aplysia californica. Journal of Visualized Experiments (73) e50189, doi:10.3791/50189.
Chiel, H. J., Gill, J. P., McManus, J. M. and Shaw, K. M. (2012) Learning biology by recreating and extending mathematical models. Science 336: 993 – 994. [This essay was published because the course described in it won the Science Prize for Inquiry Based Instruction.]

McManus, J. M., Lu, H., Chiel, H. J. (2012) An in vitro preparation for eliciting and recording feeding motor programs with physiological movements in Aplysia californica. Journal of Visualized Experiments (70), e4320, doi:10.3791/4320.
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2/2/84 - Department of Zoology, University College London, London, UK, "Modulation of Complex Behavior".

4/15/85 - Department of Biology, University of Pennsylvania, Philadelphia, PA, "Modulation of Feeding Behavior in a Simple Invertebrate, Aplysia"

3/10/86 - Department of Molecular Biophysics Research, AT&T Bell Laboratories, Murray Hill, NJ, "Neural Basis of Complex Behavior in Aplysia".

10/27/86 - Department of Neurobiology, Harvard Medical School, Boston, MA, "Presynaptic inhibition and the coordination of feeding behavior in Aplysia".

1/22/87 - Department of Biology, CWRU, Cleveland, OH, "Presynaptic inhibition and the coordination of feeding behavior in Aplysia".

1/28/87 - Department of Neurosurgery, Tufts University Medical School, Boston, MA, "Presynaptic inhibition and the coordination of feeding behavior in Aplysia".

3/4/87 - Department of Anatomy and Cell Biology, State University of New York, Health Science Center at Brooklyn, Brooklyn, NY, "Presynaptic inhibition and the coordination of feeding behavior in Aplysia".

10/20/87 - Invited paper for Proceedings of IEEE Systems Man and Cybernetics, Alexandria, VA, "Associative Neural Networks and Central Pattern Generators: An Experimental Perspective."

2/24/88 - Center for Neurosciences, Medical School, CWRU, Cleveland, OH, "Feeding in Aplysia: A model system for the study of complex behavior"

3/28/88 - Department of Physics, CWRU, Cleveland, OH, "Biological and theoretical neural networks: is there a connection?"

10/2/88 - Invited Platform talk, Cell and Molecular Neurobiology of Aplysia, Cold Spring Harbor, NY, "Analysis of presynaptic inhibition using Aplysia neurons in culture"

10/11/88 - Department of Pharmacology, Medical School, CWRU, Cleveland, OH, "Role of a histaminergic neuron in the feeding behavior of Aplysia"

4/5/89 - Cleveland Neuropsychological Association, Cleveland, OH, "Neural Networks for Adaptive Behavior"

5/10/89 - Annual Sigma Xi Lecture, CWRU Chapter, Cleveland, OH,  "Neural Networks for Adaptive Behavior"

6/20/89 - International Joint Conference on Neural Networks, Washington, D.C., "A lesion study of a heterogeneous artificial neural network for hexapod locomotion"

11/16/89 - Department of Pulmonary Medicine, CWRU, Cleveland, OH, "Cellular basis of feeding in Aplysia"

1/24/90 - The Neural Computation Project, The Salk Institute, San Diego, CA, "Biologically based neural networks for autonomous behavior in an artificial insect"

1/25/90 - Computation and Neural Systems Department, California Institute of Technology, Pasadena, CA, "Experimental and simulation studies of invertebrate neural networks", and "Biologically based neural networks for autonomous behavior in an artificial insect"

5/17/90 - National Science Foundation Workshop, Bio-Control by Neural Networks, Washington, D.C., "Control of Locomotion in a Simulated Insect Using Heterogeneous Neural Nets".

9/26/91 - Department of Biology, CWRU, Cleveland, OH, "Aplysia feeding as a model system for the study of adaptive behavior".

11/3/91 - Office of Naval Research Workshop, Novel Robotic Actuators, Washington, D.C., "Adaptive neural control and biomechanics of a muscular grasper: The feeding apparatus of Aplysia."

3/31/92 - Jacques Monod Conference, Locomotion: from neural networks to Cognition, Aussois, France, "Simulation of adaptive behavior in a hexapod".

9/21/92 - Department of Psychology, CWRU, Cleveland, OH, "Analysis and Synthesis of Adaptive Behavior in Simpler Animals".

10/1/92 - Howard Hughes Medical Institute, 1992 Undergraduate Program Directors Meeting, Bethesda, M.D., "Interdisciplinary Programs for Undergraduates".

10/21/92 - Department of Mathematics, CWRU, Cleveland, OH, "Dynamics of Adaptive Behavior".

1/11/93 - MetroHealth Medical Center, Cleveland, OH, Basic Science for the Clinician VI, "Principles of Neurobiology".

5/20/93 - Case School of Engineering, Intelligent Systems - Concepts and Applications: A Symposium in Honor of Professor Yoh-Han Pao, CWRU, Cleveland, OH, "Cognitive Neuroethology: An Approach to Understanding Biological Neural Networks".

6/20/93 - Department of Biology, Hebrew University, Jerusalem, Israel, "Analysis and Synthesis of Adaptive Behavior in Simpler Animals".

7/21/93 - Santa Fe Institute Workshop, Dynamic Control of Stability and Flexibility in the Nervous System (organizer: Dr. Nancy Kopell), Santa Fe, New Mexico, "Dynamics of Adaptive Behavior".

10/19/93 - Department of Biological Sciences, University of Illinois at Chicago, Chicago, Illinois, "Analysis and Synthesis of Adaptive Behavior".

1/12/94 - Department of Cellular and Molecular Physiology, Yale University School of Medicine, New Haven, Connecticut, "Neural Networks for Adaptive Behavior".

2/2/94 - Department of Neuroscience, Case Western Reserve University School of Medicine, Cleveland, OH, "Neural Networks for Adaptive Behavior".

2/7/94 - Department of Biology, Georgia State University, Atlanta, GA, "Neural Networks for Adaptive Behavior".

4/28/94 - National Science Foundation Workshop, Establishing databases of identified neurons (Gwen Jacobs and Chris Comer, organizers), Arlington, VA, Discussion leader, "Database formats; solutions for different organisms".

10/4/94 - Howard Hughes Medical Institute, 1994 Program Directors Meeting, Undergraduate Biological Sciences Education Program, Chevy Chase, MD, "Demonstrations of Educational Technology".

12/8/94 - Neuroscience Group, Oberlin College, Oberlin, OH, "The Neural Basis of Adaptive Behavior in the Marine Mollusc Aplysia".

1/26/95 - M.I.T. Club of Northeast Ohio, Cleveland, OH, "Simpler Animals and Smarter Robots".

6/2/95 - Krasnow Institute for Advanced Study, Workshop on Evolution, Neurobiology and Behavior, Fairfax, VA, "Neural Architectures for Adaptive Behavior".

6/22/95 - Department of Medical Physiology, University of Calgary Medical School, Calgary, Canada, "Neural Mechanisms of Adaptive Behavior".

10/27/95 - Howard Hughes Medical Institute, 1995 Program Directors Meeting, Undergraduate Biological Sciences Education Program, Chevy Chase, MD, Moderatior of Workshop "Educational Technology - Off-the-Shelf or Build-it-Yourself?".

1/12/96 - Invited speaker, Santa Fe Institute Colloquium Series, Santa Fe, New Mexico, "Coupling of Central and Peripheral Dynamics in Adaptive Behavior".

5/13/96 - Invited speaker, Santa Fe Institute, Santa Fe, New Mexico, Workshop on Dynamics, Computation and Cognition, "Cognitive Neuroethology: a neurobiological approach to the study of cognition".

8/30/96 - Guest lecture, English 200, CWRU, "Literature, Language, and the Brain".

10/28/96 - Autonomous Agents Group, Artificial Intelligence Laboratory, MIT, Cambridge, Ma, "Neural Architecture and Biomechanics in the Generation of Adaptive Behavior".

10/29/96 - Volen Center for Complex Systems, Brandeis University, Waltham, MA, "Mechanisms of Adaptive Behavior: Experimental and Theoretical Studies".

5/29/97 - M.I.T., Cambridge, MA, "Biomechanics and Control of Muscular Hydrostatic Structures", Legged Locomotion Workshop.

9/9/97 - Invited speaker at Symposium, Network Modeling, 5th International Conference on Invertebrate Neurochemistry and Neurophysiology, Eilat, Israel, "Neural Networks for Adaptive Behavior and Robotics".

11/12/97 - Department of Neuroscience, Case Western Reserve University School of Medicine, Cleveland, OH, "Biomechanics and Neural Control of Feeding in Aplysia".

4/23/98 - Department of Biology, Case Western Reserve University, Cleveland, OH, "Neural and Biomechanical Mechanisms of Adaptive Behavior".

8/25/98 - Invited speaker at Symposium, Modeling neural systems, 5th International Congress of Neuroethology, San Diego, California, "Biomechanics and neural control of the feeding apparatus of Aplysia californica".

1/29/99 - Neuromechanics Group, Case Western Reserve University, Cleveland, OH, "Biomechanics and Neural Control of Muscular Hydrostatic Structures".

3/9/99 - Neuroscience Program Seminar Series, Beckman Institute, University of Illinois at Urbana-Champaign, Urbana, Illinois, "Biomechanical and Neural Mechanisms of Adaptive Behavior".

5/2/99 - Participant in Learning and Intelligent Systems Principal Investigators Conference sponsored by the National Science Foundation, Georgetown University Conference Center, Washington, D.C.

11/16/1999 - "Neural and Biomechanical Mechanisms of Adaptive Behavior", Department of Biomedical Engineering, Case Western Reserve University, Cleveland, OH 44106.

6/13/2000 - "Neural and Biomechanical Mechanisms of Adaptive Behavior", MRI Systems Group, GE Medical Systems Magnetric Resonance, Haifa, Israel.

1/16/2001 - "Towards a Theory of Pattern Generation", Workshop on Computational and Mathematical Problems Arising from Neurophysiology, The Rothschild Institute of Computer Science, Haifa University, Haifa, Israel.

6/1/2001 - "Neuromechanical Modeling and Experimental Analysis of Feeding Behavior in Aplysia", Stockholm Workshop on Computational Neuroscience, Rimbo, Sweden.

7/11/2001 - "Dynamics of Biological Systems", Nord Lecture Series, Case Western Reserve University, Cleveland, OH.

8/7/2001 - "Neural and Mechanical Mechanisms of Adaptive Behavior", MRI Systems Group, GE Medical Systems Magnetic Resonance, Haifa, Israel.

11/28/2001 - "Neuromechanical Modeling and Experimental Analysis of Feeding Behavior in Aplysia", Medical Science Training Program, CWRU, Cleveland, OH.

12/18/2001 - "Towards a Theory of Pattern Generation", MRI Systems Group, GE Medical Systems Magnetic Resonance, Haifa, Israel.

5/30/2002 - "Biomechanics and Neural Control of Adaptive Behavior", Department of Physiology and Biophysics, Mt. Sinai Medical Center, New York, NY.

10/07/2002 – “Biomechanics and Neural Control of Adaptive Behavior”, Department of Pathology, CWRU, Cleveland, OH.

09/15/2003 – “Neuromechanical Mechanisms of Adaptive Behavior”, The Neuroscience Interest Group, CWRU School of Medicine, Cleveland, OH.

10/21/2003 – “What is an Invention, Who is an Inventor”, Technology Transfer Invention Forum, CWRU, Cleveland, OH.

12/01/2003 – “Neuromechanics of Multifunctionality”, Center for BioDynamics, Department of Mathematics, Boston University, Boston, MA.

12/04/2003 – “Neuromechanics of Multifunctionality”, Concord Field Station, Department of Organismic and Evolutionary Biology, Harvard University, Bedford, MA.

11/11/2004 - Wittke Lecture, Case Western Reserve University, Cleveland, OH.

12/02/2004 - “Neural and Biomechanical Mechanisms of Multifunctionality in Aplysia californica”, Department of Biology, CWRU, Cleveland, OH.

03/08/2005  - “Neural and Biomechanical Mechanisms of Multifunctionality in Aplysia: Why a Hand and a Brain are Sometimes Better than a Swiss Army Knife”, Department of Neurosciences, Oberlin College, Oberlin, OH.

03/08/2005 - “Dynamics of Adaptive Behavior: Theory and Practice”, Department of Mathematics, Oberlin College, Oberlin, OH.

04/21/2005 - “Dynamics and Plasticity of a Neuromechanical System”, Spring 2005 Principal Investigators’ Meeting, Collaborative Research in Computational Neuroscience, National Science Foundation, Arlington, VA.

08/11/2005 - Discussion Leader, “Sensory and Motor Control: From Animals to Robots”, Gordon Research Conference, Neuroethology: Behavior, Evolution and Neurobiology, Magdalen College, Oxford, UK.

09/09/2005 – “Differential Penetrance and Biological Principles”, Department of Mathematical Sciences Applied Math Colloquium, New Jersey Institute of Technology, Newark, NJ.

01/05/2006 - “Neuromechanics of Multifunctionality”, Symposium speaker, “Biomechanics and Neuromuscular Control”, organized by Kiisa Nishikawa and Andrew Biewener, Society for Integrative and Comparative Biology 2006 Annual Meeting, Orlando, FL

06/05/2006 – “Dynamics of Multifunctionality”, in “Dynamics” session of Spring 2006 Principal Investigator’s Meeting, June 4 – 6, 2006, Collaborative Research in Computational Neuroscience, Rosslyn, VA.

03/28/2007 - "Concepts for Cognitive Neuroethology", in "Thinking Animals: Animal Cognition and Consciousness?", a colloquium, sponsored by the Department of Cognitive Science, CWRU.

04/19/2007 - "Highly Parallel Asynchronous Computing at Low Switching Rates: What Can we Learn from the Nervous System?", Department of Electrical Engineering and Computer Science, CWRU.

06/05/2007 - "The Wireless Slug: Monitoring and Manipulating Brain State in Intact, Behaving Animals", PI Talk, Session 6, Collaborative Research in Computational Neuroscience (CRCNS) Principal Investigator's Meeting, University of Maryland College Park, College Park, MD, June 3 - 5, 2007.

07/26/2007 - "Neuromechanics of Multifunctionality", in the Symposium "Understanding neural control in a biomechanical context" (organized by Hillel J. Chiel), The 8th Congress of International Society for Neuroethology, Vancouver, Canada.

10/23/2007 - "Neural and mechanical mechanisms of multifunctionality in Aplysia", Department of Biomedical Engineering, Lerner Institute, Cleveland Clinic Foundation, Cleveland, OH.

10/25/2007 - "Neural and mechanical mechanisms of multifunctionality in Aplysia", Department of Neurosciences, CWRU.

1/18/2008 - "Mentoring Maxims" (with Dr. Michael Branicky) . Presentation on how to be a successful mentor for the RIBMS program; taped for future use by UCITE. 

07/08/2008- "Neural Control of Multifunctionality", The Gonda Brain Research Center, Bar Ilan University, Ramat Gan, Israel.

07/10/2008 - "Neural Control of Mutlifunctionality in Aplysia", Summer Program in Undergraduate Research (SPUR) Seminar, Department of Biology, Case Western Reserve University, Cleveland, OH.

04/02/2009 - "A Flexible Grasper: Neuromechanical Control of Multifunctionality", Department of Biology, Case Western Reserve University, Cleveland, OH.

04/23/2009 - "A Flexible Grasper: Neuromechanical Control of Multifunctionality", Department of Biomedical Engineering, Case Western Reserve University, Cleveland, OH.

10/21/2009 - "The Brain in its Body: Motor Control and Sensing in a Biomechanical Context", Introductory remarks for Symposium at the Society for Neurosciences meeting, Chicago, IL.

10/21/2009 - "Neuromechanics of Multifunctionality", Symposium talk, Society for Neurosciences Meeting, Chicago, IL.
10/06/2010 - “Biomechanical analysis provides guidance for analysis of circuit dynamics”, Session 3: Cellular and circuit mechanisms of pattern/sequence generation, Bottom-up and top-down approaches to understanding circuit processing: Meeting in the Middle, HHMI Janelia Farm Research Campus, October 3 – 6, 2010.
12/12/2010 – “Locomotion”, 3 hour lecture, Advanced Topics in Mechanical Engineering, “Motion Control in Biological Systems”, a guest lecture in a course taught by Professor Miriam Zacksenhouse at the Technion (Israel Institute of Technology), Haifa.
12/13/2010 – “Lessons for Robotics from Biology”, Technion Autonomous Systems Program (TASP), the Goldstein Lecture Series, Technion (Israel Institute of Technology), Haifa.
12/15/2010 – “Neural and Mechanical Mechanisms of Behavioral Multifunctionality”, Faculty of Mechanical Engineering, Technion (Israel Institute of Technology), Haifa.
03/09/2011 – “From Biology to Robotics and Back: Mutually Enriching Lessons”, Wolfson College, Cambridge University, United Kingdom.
03/10/2011 – “Neural and Mechanical Mechanisms of Multifunctionality”, Department of Zoology, Cambridge University, United Kingdom.
05/13/2011 - “Neural and Mechanical Mechanisms of Behavioral Multifunctionality”, McCormick Lectures in Biomedical Engineering, Northwestern University, Evanston, Illinois.
08/17/2011 - “Neuroethology and Robotics”, Gordon Research Conference, Neuroethology: Behavior, Evolution and Neurobiology, Stonehill College, Easton, Massachusetts.
09/06/2011 –  “Towards Autonomous Robots: Lessons from Biology”, Barcelona Cognition, Brain and Technology Summer School, Barcelona, Spain.
03/29/2012 – “Learn to teach students material they dislike”, University Center for Innovation in Teaching and Education (UCITE), a discussion of how to teach math and programming to biology students, and biology to quantitatively oriented students. URL: http://thedaily.case.edu/news/?p=6414 .
06/05/2012 – “Grand Challenges in Computational Neuroscience” Co-presented talk with Dr. Peter Thomas, then co-led discussion with entire group at the Collaborative Research in Computational Neuroscience Principal Investigators meeting, St. Louis, Missouri.
06/22/2012 – “Evolution and Religion: An Unnecessary Struggle for Survival”, presented at the Lerner Research Center, Lerner College of Medicine, Cleveland Clinic.
01/09/2013 – “Dynamics of Pattern Generation”, William Kristan’s research group, Department of Biology, University of California, San Diego; presented with Dr. Peter J. Thomas.
06/10/2013 – “Dynamical architectures for responding to unpredictable mechanical loads during rhythmic behavior”, Collaborative Research in Computational Neuroscience Annual Principal Investigators Meeting 2013, McGovern Institute for Brain Research, MIT, Cambridge, MA; presented with Dr. Peter J. Thomas.
03/18/2014 – “Active learning in STEM courses”, presentation as part of 2014 Active Learning Event, with Jeff Gill (Ph.D. student in my lab and Teaching Assistant for Introduction to Neurobiology and Diana Christian, Junior CWRU Biology and Math major, student in Introduction in Neurobiology Fall 2013. The presentation can be seen here: http://youtu.be/dMsJJL67Qaw
07/14/2014 – “Understanding motor systems through infrared laser optical control”, in the session “Optical stimulation and control of biological processes” (chair, E. Duco Jansen), at the 2014 Gordon Research Conference on Lasers in Medicine and Biology: From Basic Science Discovery to Translational Applications.
10/30/2014 – “Understanding the brain through studying a motor system”, Department of Biology, John Carroll University, University Heights, OH.

02/12/2015 – “Creating effective out-of-class activities for your flipped classroom” University Center for Innovation in Teaching and Education (UCITE), Cleveland, OH.
10/11/2015 – “Infra-red Block for Unmyelinated Nerves”, GSK Bioelectronics Network Meeting, October 10 – 12, 2015, Atlanta, Georgia.
10/16/2015 – “Principles of Motor Control”, Department of Pediatrics, Case Western Reserve School of Medicine, Cleveland, OH.

01/13/2016 – “Principles of Neural Control”, Sponsored jointly by the Vanderbilt Brain Institute and by the Biophotonics Center, Vanderbilt University, Nashville, Tennessee.
07/21/2016 – “Understanding the Brain: A Progress Report”, to the Ecophilia Association, Cleveland Museum of Natural History.

07/27/2016 – “Principles of Neural Control”, seminar at the University of Michigan, Ann Arbor, Michigan.

09/6/2016 – “Infrared light as a novel technology for neural control”, Bioelectronics Approaches to Personalized Medicine, CWRU. Co-Presented with Michael W. Jenkins. Conference organized by Steven Lewis, Department of Pediatrics, CWRU.

09/6/2016 – “Closing address: The future of bioelectronic medicine”, Bioelectronics Approaches to Personalized Medicine, CWRU. Conference organized by Steven Lewis, Department of Pediatrics, CWRU.
01/23/2017 – “Principles of Motor Control”, Department of Biomedical Engineering, Georgia Tech, Link: 

https://mediaspace.gatech.edu/media/Principles+of+Motor+Control+-+Hillel+J.+Chiel/1_ih33irpt

11/30/2017 – “Modeling and Mechanisms of Infrared Light”, at the symposium "Spreading the Infrared Light: Infrared Neuromodulation", organized by Drs. Michael Jenkins, Steven Lewis, and Hillel Chiel, held on November 30, 2017 at the Linsalata Alumni Center, November 30, 2017.
12/12/2017 – “Principles of Control for Soft Systems”, Presentation to Festo Corporation, Stuttgart, Germany (presented remotely via Skype for Business); audience included Festo’s Chairman, Wilfried Stoll, and the head of the Bionics Division at Festo, Dr. Elias M. Knubben, December 12, 2017.
03/28/2019 – “Principles of Motor Control”, Department of Biology, Case Western Reserve University, Cleveland, OH.

05/19/2020 – “Variability: From Noise to Signal" presented to a Mechanical Engineering Class (ME-510/610-002: SELECTED TOPICS : NEUROMECHANICAL MODELING (Spring 2020) at Portland State University), a course directed by Dr. Alex Hunt.

10/27/2020 – “How a Pattern Generator Can Adapt to Changing Environmental Conditions”, presentation at virtual Motor Control Workshop (Chaired by Drs. Peter Thomas, Hillel Chiel and Sylvia Daun).

10/28/2020 – “IRG3: Characterizing Ascending and Descending Commands in a Quasi-Static System”, Presentation (with Dr. Victoria Webster-Wood) at annual NSF Neuronex meeting (NeuroNex3 2020) describing the Interdisciplinary Research Group that we will be leading (IRG3) as part of Session 3, Motor Control, chaired by Dr. Roger Quinn: https://www.youtube.com/watch?v=zebCUVyrj40
11/10/2020 - "Variability: From Noise to Signal", lecture to the Department of Mechanical and Aerospace Engineering, CWRU
6/10/2021 – “Predicting and controlling brainstorms”, Session I, Theoretical Challenges, NSF Workshop: Functional Logic of Neural Circuits: Diamonds in the Rough
28

