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Research Interests

e Human-Machine Systems. Especially haptic interface and cobotics.

e  Physical Systems Modeling, Analysis, and Control.

Academic History

Northwestern University, Department of Mechanical Engineering

Walter P. Murphy Professor, 2022-present

Allen and Johnnie Breed University Professor of Design, 2010-2020

Director, Master of Science in Engineering Design & Innovation (EDI), 2007 — 2017
Director, Segal Design Institute, July 2010 — September 2011

Co-Director, Segal Design Institute, March 2007-June 2010

Pentair-Nugent Professor, September 2006 — August 2009

Alumnae of Northwestern Professor of Teaching Excellence, September 2003 — August 2006
Professor and Director, Institute for Design Engineering and Applications, September 2002 — March
2007

Associate Professor, September 1994 - 2002

Assistant Professor, September 1988 - September 1994

Gwangju Institute of Science and Technology
Adjunct Professor, 2007-2010

Massachusetts Institute of Technology, Department of Mechanical Engineering

PhD, Mechanical Engineering, September 1988
Advisor: Neville Hogan
Thesis: “The Control of Dynamically Interacting Systems”

S.M., Mechanical Engineering, January 1986
Advisor: Neville Hogan
Thesis: “The Design of a Dynamics Measuring Device”

Massachusetts Institute of Technology, Department of Physics

S.B., Physics, June 1983
Advisor: Neville Hogan
Thesis: “Design of a Gripper Capable of Repositioning Objects within its Grasp”
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Honors

IEEE Transactions on Haptics Best Short Paper (Runner Up) for “A low-parameter rendering
algorithm for fine textures,” David A. Burns, Roberta L. Klatzky, Michael A. Peshkin, and J.
Edward Colgate, 2022.

Member, National Academy of Engineering since 2021

IEEE Transactions on Haptics Best Application Paper Award for “The Application of Tactile,
Audible, and Ultrasonic Forces to Human Fingertips Using Broadband Electroadhesion,” Craig
D. Shultz, Michael A. Peshkin and J. Edward Colgate IEEE Transactions on Haptics, 11(2):279-
290, 2018

Researcher to Know, 2018 (Inaugural Class). Illinois Science & Technology Coalition

Best Paper Award, 2018 IEEE Haptics Symposium for “On the Electrical Characterization of
Electroadhesive Displays and the Prominent Interfacial Gap Impedance Associated with Sliding
Fingertips: C. Shultz, M.A. Peshkin and J.E. Colgate

Tibbets Award, US Small Business Administration (awarded to Tanvas, Inc.), 2016
Inductee, Chicago Area Entrepreneurship Hall of Fame, 2015
Fellow, National Academy of Inventors since 2015

Honorable Mention Award, CHI 2014, for “Exploring Affective Communication Through
Variable-Friction Surface Haptics,” Mullenbach, J., C. Shultz, J. E. Colgate, and A. Marie Piper.
ACM Conference on Human Factors in Computing Systems (CHI '14), Toronto, Canada

Fellow of the IEEE since January 2014

Best Poster Award Haptics Symposium 2012 “ActivePaD Surface Haptic Device,” Joe
Mullenbach, Dan Johnson, J. Edward Colgate, Michael A. Peshkin

Best Paper Award, CHI 2011 for “Enhancing Physicality in Touch Interaction with Programmable
Friction” by Vincent Lévesque, Louise Oram, Karon MacLean, Andy Cockburn, Nicolas D.
Marchuk, Dan Johnson, J. Edward Colgate and Michael A. Peshkin. Proc. ACM Conference on
Human Factors in Computing Systems (CHI '11), Vancouver, Canada, May 2011, pp. 2481-2490.

Visiting Professor, University of Siena, Siena, Italy, July 2008. Taught a one-week PhD course on
“The Passivity Approach to Haptic Display” sponsored by the University of Siena and the IEEE
Robotics and Automation Society, Italian chapter.

Best Demonstration Award, 2007 World Haptics Conference, Tsukuba, Japan. For TPaD: Tactile
Pattern Display, by Laura Winfield, J. Edward Colgate and Michael Peshkin.

Emerald Literati Network Awards for Excellence 2007, “Highly Commended” citation for
“Lessons Learned from a Novel Teleoperation Testbed” by B.P. Dejong, E.L. Faulring, J.E.
Colgate, M.A. Peshkin, H. Kang, Y.S. Park, T.F. Ewing, Industrial Robot, 33(3): 187-193, 2006

Pentair-Nugent Professorship, September 2006-August 2009

Visiting Professor, Institut d’Organitzaci6 i Control de Sistemes Industrials, Universitat
Politéchnica de Catalunya, April 2006

Leonardo Da Vinci Award for Contributing Significantly to Design Engineering, 2003. Presented
by Design Engineering Division of the American Society of Mechanical Engineers.
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e  Alumnae of Northwestern University Teaching Professorship, 9/03 — 8/06.

e  Freshman Programs Division (FPD) 2002 Best Paper Award for paper “Enriching Freshman
Design Through Collaboration With Professional Designers” by P. Hirsch, J. Anderson, J.E.
Colgate, J. Lake, B. Shwom, and C. Yarnoff.

e Northwestern University Alumni Association Excellence in Teaching Award, 2000

e 1998 ASME Material Handling Engineering Division Best Paper Award for paper “Cobots: A
Novel Material Handling Technology” by Wannasuphoprasit, W., Akella, P., Peshkin, M.,

Colgate, J.E.

e Finalist, Discover Magazine Awards for Technological Innovation, 1997 (with M.A. Peshkin)

e Best Paper Award, 1996 IEEE International Conference on Robotics and Automation for paper
“Nonholonomic Haptic Display” by J.Edward Colgate, M.A. Peshkin and W. Wannasuphoprasit

e  Guest Researcher, Mechanical Engineering Laboratory, Ministry of International Trade and
Industry, Tsukuba Science City, Japan, 2/96

e Henry Hess Award for outstanding paper by a young author in an ASME journal, 1995 for paper
entitled “Coordinate Transforms and Logical Operations for Minimizing Conservativeness in
Coupled Stability Criteria”

e Ralph R. Teetor Educational Award of the SAE, 1995
e Associated Student Government Faculty Honor Roll, 1994-1995
e National Science Foundation Fellow, 1983-1986

e Luis de Florez Award for best student engineering design, MIT, 1983

e National Merit Scholarship recipient, 1979

Graduate and Postgraduate Students
Postdoctoral Associates

Aksoy, Bekir (current)

Wiertlewski, Michael (Assistant Professor, Delft University of Technology)

Kim, Keehoon (Associate Professor, POSTECH)

Gillespie, Brent (Professor, University of Michigan)

Burdet, Etienne (Professor, Imperial College London)

Kotoku, Tetsuo (Robotics Department, Mechanical Engineering Laboratory, AIST, MITI)

PhD Students (completed)

Burns, David

Grigorii, Roman

Xu, Heng

Fenton Friesen, Rebecca

Shultz, Craig

A Multi-Scale, Low-Parameter Rendering Algorithm for Data-Efficient Virtual
Textures 6/23 (Littelfuse, Inc.)

Capture, playback, and enhancement of tactile texture - merging physics and
perception 7/21 (west coast startup)

Active Lateral Force Feedback on Bare Fingertips and Its Applications, 3/21
(Guangzhou, China)

A 3-parameter Design Space for Fine Texture Display, 7/20 (Assistant Professor,
Texas A&M University)

Understanding and Exploiting Electroadhesion of Human Fingertips for High
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Mullenbach, Joseph
Meyer, David J.

Manuel, Steven
Aguirre-Ollinger, Gabriel

Weir, David

Dejong, Brian
Epstein, Michael

Faulring, Eric
Salada, Mark
Miller, Brian

Reger, Bernard

Wannasuphoprasit, Witaya

Brown, J. Michael

Stanley, Michael
Tsai, Jui-Chang

Millman, Paul
Grace, Ken

Matsumoto, Hirofumi

Teaching

Performance Surface Haptic Applications, 11/17 (Assistant Professor, UIUC)

Force Feedback on the Fingertip: Creating a Surface Haptic Display through
Oscillation of an Electroadhesive Surface, 5/16 (CEO, Fluid Reality)

Design Considerations and Digital Tools for Implementing Variable Friction Tactil
Displays, 11/15 (Apple)

Perceiving More than We Feel: Extrapolating Diverse Structures from Sparse
Force Feedback at Multiple Fingers, 6/14 (Intuitive Surgical)

Active Impedance Control of a Lower-Limb Assistive Exoskeleton, 9/09
(National University of Singapore)

Assessing and Increasing Z-Width of Haptic Displays with Active
Electrical Damping, 6/08 (Intuitive Surgical)
On Cyclic Robots for the Lower Limb, 12/07 (Central Michigan University)

Generating Thrust with a Biologically Inspired, Robotic Ribbon Fin, 9/06

The Cobotic Hand Controller: Design, Control and Analysis of a Novel
Haptic Display, 12/05 (HDT Roboaotics)

Fingertip Haptics: Preliminary Experiments on the Perception of Slip in
Haptic Feedback, 6/04 (entrepreneur)

Stability of Haptic Systems Exhibiting Non-Passive Behavior, 9/00
(Intuitive Surgical)

A Neuro-Robotic Interface for the Study of Synaptic Plasticity in Sensorimotor
Adaptation, 6/99 (US Army)

Cobots: Collaborative Robots, 6/99

(Professor, Chulalongkorn University, Bangkok Thailand)

Passive Implementation of Multibody Simulations for Haptic Display, 6/98
(Intuitive Surgical)
High Fidelity Haptic Display of Complex Environments, 6/97

Toward Guaranteed Stability in the Haptic Display of Virtual

Environments, 6/96

Haptic Perception of Localized Features, 12/95

(Intuitive Surgical)

Kinematic Design of an Ophthalmic Surgery Robot and Feature Extracting Bilatere
Manipulation, 6/95

Mechanisms and Characteristics of Micro Electrostatic Linear Actuators,

6/92 (Nippon Mektron, Ltd.)

Dynamic Systems and Control
e ME 495 Robot Design Studio
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e ME 495 Haptic Interface
e ME 390 Introduction to Dynamic Systems

Since 2012, | have taught this required ME course as a flipped classroom. | have created ~80 videos, each
approximately 10 (+/- 5) minutes long. Students watch 2 or 3 of these each evening and hand in a single
“lecture comprehension” problem in class the next day. Class begins with me working out the solution to
that problem, and then goes into either homework or group activities. | have learned many things in the
past two years, the most important of which is that creating good video content is only the tip of the iceberg
in the flipped classroom milieu. The real opportunity for brick-and-mortar universities is creating great in-
classroom experiences, and in this regard, a great deal of innovation and experimentation is needed.

e ME 391 Fundamental of Control Systems
e ME D91 State Space Control Theory

e ME 492 Robust Control Theory

e ME D95 Computational Mechanics

e Robot Design Studio

e MOOC: Leadership Through Design Innovation. Part of a Coursera Specialization in
Organizational Leadership: https://www.coursera.org/specializations/organizational-leadership

e DSGN 401-1,2 Human Centered Design Studio

e IDEA 306 Technology Assessment and Innovation
o IDEA 298/398 Multidisciplinary Design Projects

e ME C98 Capstone Design

e Design Thinking and Communications (DTC)

I was a founding co-Director (with Donald A Norman) of the Segal Design Institute
(www.segal.northwestern.edu) which focuses on teaching and researching design methodology in multiple
contexts, including business, engineering, and communications. Segal offers a variety of programs,
including MMM, a joint degree of the engineering and business schools; EDI, a one-year master’s program
in human-centered design for the recent engineering graduate; MaDE, a bachelor’s degree in manufacturing
and design engineering; the Certificate in Engineering Design that any undergraduate can earn; a freshman
program called “Design Thinking and Communication” (DTC) which is a standard part of the engineering
curriculum at Northwestern and is taken by nearly 400 students annually. I was instrumental in starting
EDI, the Certificate in Engineering Design, and DTC. In 2011, I stepped down from the Segal directorship
to focus on reinvigorating my haptics research program and to start a company, but I continued to direct the
EDI master’s program until beginning entrepreneurial leave in 2017.

Professional Activities

Professional Associations

e ASME
e |EEE (Fellow)
e ASEE

Editorial Responsibilities
e |EEE Transactions on Haptics, Founding Editor-in-Chief, 2007-2014
e |EEE Transactions on Robotics and Automation, Associate Editor, 1998-2003


https://www.coursera.org/specializations/organizational-leadership
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Journal of Dynamic Systems, Measurement and Control, Associate Editor, 1995-1998

Robotics and Computer Integrated Manufacturing, U.S. Editor, 1995-1999

Commercialization

Founder (with M.A. Peshkin) of Tanvas, Inc. Tanvas developed haptics technology for touch
screens and touch pads. Served as CEO 7/17-9/19.

Founder (with M.A. Peshkin and D. Brown) of Kinea Design, LLC (www.kineadesign.com).
Kinea Design applies robotics to enhance the physical activity of people. Kinea is now HDT
Robotics.

Founder (with M.A. Peshkin) of Cobotics, Inc (www.cobotics.com). Cobotics is the leading
provider of human assist technology for the industrial marketplace. From June 1999 until
September 2000, | took a sabbatical leave from Northwestern University to serve as the
Company’s President. In 2002 the company was sold to The Stanley Works.

Selected Other Activities

Awards Chair, IEEE Technical Committee on Telerobotics Best Student Paper, 2023

Awards Chair, World Haptics Conference 2023

Judge for the ANA Avatar XPrize, 2019-2022.

Awards Chair, World Haptics Conference 2021

Advisory Committee for Smart Haptics 2017-2021, the first industry-facing haptics conference
Chair of Steering Committee, IEEE World Haptics Conference, 2015-2017

General Chair of World Haptics 2015, Evanston, IL. WHC15 was the largest haptics conference
ever held. In it, we introduced many features new to the field: two presentation tracks rather than
one, a new work-in-progress paper category and associated evening poster presentation, “referral”
of the top-reviewed papers to the IEEE Transactions on Haptics, and a Student Innovation
Competition. All of these features have been retained in subsequent conferences.

Chair of Steering Committee, IEEE Transactions on Haptics, 1/1/2015-12/31/16

Member, Board of Directors, Methode Electronics Corporation (NYSE:MEI), 2004-2014.
Methode is a global manufacturer of component and subsystem devices with manufacturing,
design, and testing facilities in the United States, Mexico, Malta, United Kingdom, Germany,
Egypt, Singapore, and China.

Student in “Management Skills for Innovative University Leaders,” Kellogg School of
Management, Northwestern University, January-March 2013.

Founding Chair (with B.D. Adelstein) of the “Symposium on Haptic Interfaces to Virtual
Environments and Teleoperators,” which is today the leading conference of the haptic interface
research community. Dr. Adelstein and | organized this conference from 1992 until 1995.

Organizing Committee, “Strategic Development of Products and Environments for People with
Stroke: Designing for a Unique Market.” Rehabilitation Institute of Chicago Academy, October
6, 2006.

Member, External Advisory Board, University of Delaware Department of Mechanical
Engineering, 2008-2009

Host for the Haptics Community Web Page (haptic.mech.northwestern.edu) that was developed by
my graduate students J. Michael Brown and Bernard Reger.



http://haptic.mech.nwu.edu/
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Reviewer for numerous publications, NSF programs, and multiple other funding agencies

ASME Dynamic Systems and Control Division, Robotics Panel, Chair 1993-1995

Service to Northwestern University

Committees, University

Faculty Appeals Panel, 2022-2024

Conflict of Interest Policy Committee, 2013-2015
Evanston Space Planning Advisory Committee, 2005-2008
Parking Committee, 2003-2006

Information Technology Committee, 1997-2003
UFRTDAP, 1995-2000

Committees, McCormick School of Engineering and Applied Science

Search Committee, EECS Faculty, 2017

Promotion & Tenure Committee, 2005, 2008-2010, 2014-2015, 2019-2021

Ford Engineering Design Center Building Committee, 2000-2005

Co-op Committee, 1998-1999

Undergraduate Curriculum Revision Committee, 1995-1996

Computer Committee, 1989-1994

Academic Standing Committee, 1992-1995

McCormick Committee on Excellence (Subcommittee on Comparing Academic Cultures), 1993

Dean's committee for assessment of Lower Division requirements in science and mathematics,
1989-1991.

Committees, Department of Mechanical Engineering

Executive Committee, 2021-

Department Chair Search Committee, 2019-2020

Awards Committee, 2006-present

Shop Committee, 2000-2005

Executive Committee, 1998-2000

Graduate Studies Committee, 1994

Graduate Curriculum in Mechanics, Control and Manufacturing, 1993
Benchmarking Committee, 1993

Undergraduate Curriculum in Mechanics, Control and Manufacturing, 1988-1989
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Other
e Wildcat Days Speaker, 2014-2016 (research presentation to admitted students and parents)

Sponsored Research

NSF, "Unboxing" Haptic Texture Perception: Closing the Loop from Skin Contact Mechanics to
Novel Haptic Device, with Profs. Melisa Orta Martinez and Roberta Klatzky (CMU) and Cynthia
Hipwell (TAMU), 10/1/23-9/30/26

DOE, Mobile Robotic Hot Cell/Glovebox System for Hazardous and Radioactive Waste Disposition,
2/24/23-1/31/24.

NSF, Shape-Based Remote Manipulation, 9/1/22-8/31/26, with Profs. Matt Elwin, Carl A. Moore
(FAMU) and Rodney Roberts (FAMU).

NSF, TouchBots for Surface Haptics, 10/1/21-9/30/24, with Profs. Liz Gerber and M. Cynthia
Hipwell (TAMU).

DARPA, Complete Fog of Force Control, 3/31/20-12/31/20, with Prof. Todd D. Murphey (PI).

NSF, EXP: Advancing Early STEM Learning through Haptic Feedback Displays, 9/1/15-8/31/18,
with Profs. Anne Marie Piper (PI1) and Ellen Wartella.

NSF, TextureShop: Tools for the Composition and Display of Virtual Texture, 7/1/15-6/30/19, with
Profs. Michael Peshkin, Roberta Klatzky, and Sliman Bensmaia

NSF, Autonomous Synthesis of Haptic Languages, 8/1/14-7/31/17, with Prof. Todd D. Murphey (PI).

NSF, Force Feedback for Fingertips, 8/1/13-7/31/16, with Profs. Michael Peshkin, Tom Royston and Dieter
Klatt

NSF, Surface Haptics via Tractive Forces, 7/1/10-6/30/14, with Profs. Michael Peshkin and Roberta Klatzky

DARPA (Subcontract with Johns Hopkins University Applied Physics Laboratory), Revolutionizing
Prosthetics 2009 Phase I, 4/00-4/10, $420,000, with Prof. Michael Peshkin

Lemelson Foundation, The NUberwalker: Low Cost Body Weight Supported Treadmill Training System,
9/1/05-12/31/06, $20,000

Ford Motor Company, Enhancing the Continuous Awareness of Automobile Drivers for Increased Safety,
10/06-9/07, $72,000, with Profs. Michael Peshkin and Donald A. Norman

DARPA (Subcontract with Johns Hopkins University Applied Physics Laboratory), Revolutionizing
Prosthetics 2009 Phase |, 12/05-11/07, $433,305, with Prof. Michael Peshkin

DARPA (Subcontract with DEKA Corporation), Prosthetics 2007, 12/05-11/07. $244,168, with Prof.
Michael Peshkin
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Honda Research Institute, Coupled-Stable Human Interface to an Assistive Exoskeleton, 12/1/04-3/31/06,
$100k, with Prof. Michael Peshkin

NSF, Variable Compliance Haptic Field Displays, 9/1/04-8/31/07, $517k, with Profs. Michael Peshkin and
Kornell Enmann

Rehabilitation Institute of Chicago, IDEA Training, 10/03-9/08, $287k

NIST (ATP) and Rehabilitation Institute of Chicago, Kine-assists for Physical Therapists, 6/03-11/04,
$1,814,626, with M.A. Peshkin and D.A. Brown

NSF, Institute for Design Engineering and Applications: Fostering Creative Synthesis Across the
Curriculum, 9/02-8/03, $100k, with W. Hopp, A. McKenna, S. Mehrotra, D.Norman, G. Olson

NSF, Fingertip Haptics: a Novel Direction in Force Feedback Systems, 9/01-8/04, $327k

DOE, Remote manipulation for D&D exhibiting tele-autonomy and tele-collaboration, 10/01-9/04, $400k,
with Professor Michael Peshkin

NSF Grant Opportunities for Academic Liason with Industry, 2000-2002, GOALLI - Haptic Cobots, $450K
(with M.A. Peshkin, Pietro Buttolo, Paul Stewart)

Ford Motor Company, 2000-2002, University Research Program - Haptic Cobot, $150K (with M.A.
Peshkin)

Ford Motor Company, Human Factors, 8/99, $50,000, with Professor Michael Peshkin

ONR, The Wildcat: A High Performance Haptic Display, 9/97-2/98, $104,800

Murphy Society, Engineering Design and Communication: An Infrastructure Proposal, 9/97-9/98, $85,278
Proctor and Gamble, Engineering First: Engineering Design and Communication , 6/97-6/00, $150,000

NSF, Vehicle Assembly Assistive Devices Using Programmable Constraint Machines, 9/96-8/99, $326,847,
with Professor Michael Peshkin

NSF, Robust Haptic Display of Dynamical Virtual Environments (for R. Brent Gillespie), 3/96-3/98, $46,191

The Margaret W. and Herbert Hoover Jr. Foundation, GRIN Endoscope Imaging of the Retina: Applications to
Microsurgery, 7/95-6/96, $39,914, with Professor M.R. Glucksberg

General Motors Corporation, Operator Assistive Devices for Vehicle Assembly, 5/1/95-4/30/00, $500,000,
with Professors A. Haddad, L. Massone, M. Mavrovouniotis, M. Peshkin, and M. Van Oyen

ONR, The Organization of Motor Behavior by the Combination of Vector Fields in Biological and Artificial
Systems, 3/1/95-2/28/98, $357,445, with Professor F.A. Mussa-lvaldi
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NASA, Graduate Student Researchers Program (for J. Michael Brown), 7/1/94-6/31/95, $22,000

NASA, A Preliminary Investigation of Haptic Display for EVA Training, 6/94-2/95, $47,995

NSF, Real-Time Haptic Display of Rigid Body Dynamic Systems, 6/94-5/97, $150,803

The Margaret W. and Herbert Hoover Jr. Foundation, A Microinjection System for Treatment of Retinal
Vascular Occlusion: Transition to Clinical Practice, 1/94-12/94, $34,208, with Professor M.R.
Glucksberg

NSF, Average Power as a Measure of Dexterity in Generalized Hand Tool Use, 1/93-12/95, $203,000

NSF, Research Experiences for Undergraduates Supplement, Dexterity Enhancement Via Macro-Micro
Bilateral Manipulation, 7/92-6/93, $8,875

The Margaret W. and Herbert Hoover Jr. Foundation, A Microinjection System for Treatment of Retinal
Vascular Occlusion, 1/92-12/93, $91,324, with Professor M.R. Glucksberg

Chrysler Corporation, Performance Investigation of Hydroelastic Mounts, 9/91-8/93, $170,900, with
Professors L.M. Keer and W.K. Liu

NSF, Dexterity Enhancement Via Macro-Micro Bilateral Manipulation, 6/91-6/94, $200,000

Whitaker Foundation, Linear Electrostatic Microactuator Development: Potential Building Blocks for
Artificial Muscles, 4/91-3/94, $179,937

Nippon Mektron, Ltd., Linear Electrostatic Actuator Development, $18,000 in kind support, 1/91-8/93

Engineering Foundation, Dexterity Enchancement Via Macro-Micro Bilateral Manipulation, 9/90-8/91,
$20,000

Invited Presentations

Touching the Virtual and Remote
Ocado Group, June 2023

Robots and Cobots
CTO Forum, May 2023

Progess in the Design of Distributed Electroadhesive Haptic Displays
Materials Research Society Spring Meeting, April 2023

Growing the Tactile Gamut
Johns Hopkins University, March 2023
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Toward the Design of High-Realism Texture Displays
Materials Research Society Fall Meeting, December 2022

How Haptic Technologies will Reshape our Lifestyle
Association of Chinese-American Scientists and Engineers, October 2022

Growing the Tactile Gamut
The Polytechnic University of Hong Kong, July 2022 (85" Anniversary Distinguished Lecture)

Growing the Tactile Gamut
Cirrus Logic, June 2022

Growing the Tactile Gamut
Walker Eminent Lecture in Mechanical Engineering, Texas A&M University, April 2022

Growing the Tactile Gamut
Avrizona State University, November 2021

Growing the Tactile Gamut
Washington State University, September 2021

Growing the Tactile Gamut
Feinberg School of Medicine, Northwestern University, September 2021

Toward the Haptic Display of Texture
Materials Research Society Virtual Spring/Fall Meeting and Exhibit, special session on Materials and
Mechanics Challenges in Haptics for Human-Machine Interfaces, December 2020

Toward Tools for Tactile Texture
AsiaHaptics 2020 Special Online Workshop, November 2020 (keynote)

Faculty Entrepreneurship
Kellogg Innovation and Entrepreneurship Initiative, October 2020

Designing with Surface Haptics
Smart Haptics Conference, Seattle WA, December 2019

Force Feedback for Fingertips
Cirrus Logic, August 2019

Touching with Feeling: Integrating Haptics with Touch Display
International Display Workshop 2018, Nagoya, Japan, December 2018 (keynote)

The Rise of the Haptic Designer
Smart Haptics 2018, San Diego, CA, December 2018

The Mechanics of Electroadhesion
Workshop on Contact Mechanics for Electrovibration, Eurohaptics Conference, Pisa, Italy, June 2018

Force Feedback for Fingertips (or “My Complex Relationship with Passivity”)
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Robotics Research Jam Session, University of Pisa, Pisa, Italy, June 2018

The (Digital) Worlds of Touch
Smart Haptics 2017, San Diego, CA, December 2017

Touching with Feeling: Bringing Haptics to the Surface
11% Conference on Pen and Touch Technology in Education, Evanston, IL, October 2017 (keynote)

High Bandwidth Electroadhesion
Workshop on Electrostatic Tactile Displays, IEEE World Haptics Conference, Munich, June 2017

Surface Haptics
NAE Regional Meeting, May 2017 (with Michael Peshkin)

Surface Haptics: How Friction Modulation Lets Us Touch Virtual Worlds
Bert L. Newkirk Lecture in Tribology, Rensselaer Polytechnic Institute, February 2017

Surface Haptics: How Friction Modulation Lets Us Touch Virtual Worlds
STLE Tribology Frontiers Conference, Chicago IL, November 2016 (keynote)

On the Mathematical Representation of Tactile Textures
Institute of Neuroscience, Catholic University of Louvain, Brussels Belgium, September 2016

Haptic Illusions for Fun and Profit
Workshop on Tactile Illusions, Eurohaptics Conference, Imperial College London, July 2016

Haptic Interface
Murphy Scholars, Northwestern University, April 2016

Thinking about Careers: Industry vs. Academia
McCormick Graduate Leadership Council, Northwestern University, April 2016

On the Mathematical Representation of Tactile Textures
Tactile Research Group Meeting, Chicago, November 2015

Surface Haptics
AsiaHaptics, Tsukuba, Japan, November 2014

Robotics and Haptics @ NU
Ford Motor Company, April 2014

Haptics: Interacting with Virtual Environments Through Touch
Alumnae of Northwestern University, October 2013

Force Feedback for Fingertips
Purdue University, August 2013
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Force Feedback for Fingertips
Microsoft Research Asia, April 2013

Force Feedback for Fingertips
Avrizona State University, March 2013

Force Feedback for Fingertips
Qualcomm, Inc., January 2013

Surface Haptics: Virtual Touch on Physical Surfaces
Robotics Institute Lecture Series, Carnegie Mellon University, November 2012

Haptics: What is it Good For?
Inaugural presentation in the Bayer Materials Science Webinar series, October 2012

A Haptics Symposium Retrospective: 20 Years
(with Bernard Dov Adelstein)
Haptics Symposium 2012, Vancouver, March 2012 (keynote)

Surface Haptics: Virtual Touch on Physical Surfaces
Distinguished Lecture Series, University of Utah, January 2012

Surface Haptics: Virtual Touch on Physical Surfaces
University of Pierre and Marie Curie, Paris, October 2011

Surface Haptics: Virtual Touch on Physical Surfaces
ETH Zurich, Distinguished Seminar in Robotics, Systems and Control, October 2011

Surface Haptics: Virtual Touch on Physical Surfaces
Plenary Talk, IEEE World Haptics Conference, Istanbul, Turkey, June 2011

Surface Haptics: Virtual Touch on Physical Surfaces
Plenary Talk, IROS, San Francisco, September 2011

Surface Haptics: Virtual Touch on Physical Surfaces
Microsoft Research, Seattle, October 2011

Human Centered Design
Northwestern University Medical School, 10/10

Surface Haptics
Yale University, 2/10

Surface Haptics
EECS Meet the Faculty Series, Northwestern University, 10/09

Edison’s Quadrant: Putting Design-Thinking into Engineering Education
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2009 ASME Asia-Pacific Engineering Education Congress, Taipei, Taiwan (keynote)

Lecture Series on Haptics and Prosthetics
Gwangju Institute of Science and Technology, Gwangju, Korea, 4/09

Three Lives of the Cobot: Material Handling, Haptics and Prosthetics
2009 International Symposium on Robotics, Barcelona, Spain (plenary)

Variable Friction Haptic Interfaces
Tactile Research Group, Psychonomics Society
Chicago, IL 11/08

Edison’s Quadrant: Putting Design-Thinking into Engineering Education
Harvard University, 4/08

Haptic Prostheses for Upper-Extremity Amputees
University of Pennsylvania, 4/08

A Sense of Touch that is Virtually Real: Haptic Prostheses for Upper-Extremity Amputees
ACM Virtual Reality Science and Technology, 11/07 (keynote)

Cobotics
Southeast University, Nanjing, China, 8/07

Lecture Series on Haptics and Cobotics
Gwangju Institute of Science and Technology, Gwangju, Korea, 8/07

Haptic Augmentation
RO-MAN Conference, Jeju Island, Korea, 8/07

The Passivity Approach to Haptic Diplay
IEEE/TRA Haptics Summer School, Paris, France, 9/06

Cobot Kinematics and Control
University of Illinois Urbana-Champaign, 4/06

Haptic Interface for Advanced Prosthetics
DARPA, 1/05

Cobotics
University of British Columbia, 7/04

Engineering First and Design Throughout the Curriculum
University of British Columbia, 7/04

Cobotics
Rice University, 4/04

Cobotics
Georgia Tech, 1/04



CURRICULUM VITAE J. EDWARD COLGATE PAGE 15

Industrial Applications of Intelligent Assist Devices
IROS 2003, Las Vegas

EDC: Northwestern University’s Foundational Course in Engineering Design
University of Toronto, 3/02

Cobot Control
Johns Hopkins University, 11/01

Cobot Control
University of Michigan, 11/01

Considerations for Robust Haptic Interaction with Virtual Dynamic Systems

Institute for Math and its Applications Workshop: Haptics, Virtual Reality and Human Computer
Interaction, Minneapolis, MN, 6/01

Cabot Control

Vanderbilt University, 3/01

Haptic Interface: the State of the Art
DARPA Soldier Enhancement Workshop, 9/99

Cobots: Robots for Collaboration with Human Operators
Louisiana State University, 10/99

Cobots: Robots for Collaboration with Human Operators
University of Colorado, 2/97

Cobots: Computer Guided Ergonomic Assist Devices
1997 Robotics Industry Forum, Orlando, FL

Haptics Grand Challenges: Stable Display of Complex Environments
1997 Symposium on Haptic Interfaces to Virtual Environments and Teleoperators, Dallas, TX

Cobots: Robots for Collaboration with Human Operators
Marquette University, 11/96

Engineering First: A New Lower Division Curriculum at Northwestern University
Society of American Military Engineers, Chicago, 9/96

Programmable Constraint Machines
Agency of Industrial Science and Technology, Tsukuba, Japan, 2/96

Stability and Performance in the Haptic Display of Complex Environments
Agency of Industrial Science and Technology, Tsukuba, Japan, 2/96
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The Psychophysics of Hand Tool Use: Applications in Ophthalmic Surgery
University of Minnesota, 2/95

Design and Control of a Haptic Display
University of Minnesota, 2/95

Haptic Display of Virtual Environments: A Physics-Based Approach
University of Michigan, 11/94

Performance and Stability of Robots in Rehabilitation Applications
Fourth International Conference on Rehabilitation Robotics, 6/94

Performance Investigation of Hydroelastic Engine Mounts
Chrysler Corporation, 10/93

Design and Control of High Performance Haptic Interfaces
IEEE Virtual Reality Annual International Symposium, 9/93

Performance Investigation of Hydroelastic Engine Mounts
Delco Products Corporation, 6/93

Micromachines: Recent Developments and Future Prospects
Argonne National Laboratory, 7/91

Robot Force Control
Robotics International/SME, Roundtable on Force Feedback, 11/90

Toward Artificial Muscle: High Impedance Linear Electrostatic Micromotors
Harvard University, 4/90

Toward Artificial Muscle: High Impedance Linear Electrostatic Micromotors
ASME Spring Design Show, 2/90

Force Feedback Compliance Control
Case Western Reserve University, 11/89

Publications
Edited Volume

Advances in Robotics, Mechatronics, and Haptic Interfaces 1993
Edited by H. Kazerooni, J.E. Colgate, and B.D. Adelstein
Dynamic Systems and Control Division of the ASME

Book Chapters
Touching with Feeling.
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J.E. Colgate
In: Hammond T., Prasad M., Stepanova A. (eds) Inspiring Students with Digital Ink. Human—
Computer Interaction Series. Springer, Cham, 2019

Safety for Physical Human-Robot Interaction.

Antonio Bicchi, Michael A. Peshkin, and J. Edward Colgate

In Springer Handbook of Robotics, Bruno Siciliano and Oussama Khatib, editors
Springer, 2008.

Instability in Haptic Devices

David Weir and J. Edward Colgate

In Haptic Rendering: Foundations, Algorithms and Applications Edited by Ming Lin and Miguel Otaduy
A K. Peters, May 2008, pp. 123-156, ISBN: 978-1568813325

Variable Friction Haptic Displays

Laura E. Winfield and J. Edward Colgate

In Haptic Rendering: Foundations, Algorithms and Applications Edited by Ming Lin and Miguel Otaduy
A.K. Peters, May 2008, pp. 123-156, ISBN: 978-1568813325

Cobots in Material Handling

Michael Peshkin, J. Edward Colgate, Prasad Akella, Witaya Wannasuphoprasit

In Human and Machine Haptics, M. Cutkosky, R. Howe, K. Salisbury, and M. Srinivasan, editors
MIT Press, 2000

Stability Problems in Contact Tasks

Neville Hogan and Ed Colgate

In Robotics Review, Craig, J.J., Khatib, O., and Lozano-Perez, T., editors
MIT Press, Cambridge, MA, 1989

The Interaction of Robots with Passive Environments: Application to Force Feedback Control
Ed Colgate and Neville Hogan

In Advanced Robotics 1989, Kenneth J. Waldron, ed.

Springer-Verlag, Berlin, 1989

Refereed Journals

68. Easa AliAbbasi, O.G. Marinsen, F.J. Pettersen, J.E. Colgate, and C. Basdogan, “Experimental
Estimation of Gap Thickness and Electrostatic Forces Between Contacting Surfaces Under
Electroadhesion,” to appear in Advanced Intelligent Systems.

67. Zhenyu Liu, J. -T. Kim, J. A. Rogers, R. L. Klatzky and J. E. Colgate, "Realism of Tactile
Texture Playback: A Combination of Stretch and Vibration," in IEEE Transactions on Haptics, doi:
10.1109/TOH.2024.3355982.

66. D.A. Burns, R. L. Klatzky, M. A. Peshkin and J. E. Colgate, " The Single-Pitch Texel: A flexible
and practical texture rendering algorithm.” PNAS Nexus, Volume 3, Issue 1, January 2024,
pgad452, https://doi.org/10.1093/pnasnexus/pgad452
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65. Chatterjee, Sitangshu, Yuan Ma, Adit Sanghani, Mondher Cherif, J. Edward Colgate, and M.
Cynthia Hipwell. "Preferential Contamination in Electroadhesive Touchscreens: Mechanisms,
Multiphysics Model, and Solutions.” Advanced Materials Technologies (2023): 2300213.

64. S. Tan, R. L. Klatzky, M. A. Peshkin and J. E. Colgate, "PixeLite: A Thin and Wearable High
Bandwidth Electroadhesive Haptic Array," in IEEE Transactions on Haptics, doi:
10.1109/TOH.2023.3272635.

63. Mechanics of Vibrotactile Sensors for Applications in Skin-Interfaced Haptic Systems

Jin-Tae Kim, Hee-Sup Shin, Jaeyoung Yoo, Raudel Avila, Yonggang Huang, Yei Hwan Jung, J.
Edward Colgate, John A. Rogers

Extreme Mechanics Letters, (2022) 101940.

62. The spatial profile of skin indentation shapes tactile perception across stimulus frequencies
Grigorii, Roman V., J. Edward Colgate, and Roberta Klatzky
Scientific reports 12, no. 1 (2022): 1-11.

61. A low-parameter rendering algorithm for fine textures
Burns, David A; Klatzky, Roberta L; Peshkin, Michael A., and Colgate, J. Edward
IEEE Transactions on Haptics, 15:1, pp 57-61, doi: 0.1109/TOH.2021.3138839, 2022

60. Data-driven playback of natural tactile texture via broadband friction modulation
Grigorii, Roman; Klatzky, Roberta; Colgate, Edward
IEEE Transactions on Haptics, doi: 10.1109/TOH.2021.3130091, 2021.

59. Comparison of wide-band vibrotactile and friction modulation surface gratings
Grigorii, Roman V., Evan Li, Michael A. Peshkin, and Edward Colgate.
IEEE Transactions on Haptics, doi: 10.1109/TOH.2021.3075905, 2021.

58. Building a navigable fine texture design space
Friesen, Rebecca Fenton, Roberta L. Klatzky, Michael A. Peshkin, and J. Edward Colgate. IEEE
Transactions on Haptics, doi: 10.1109/TOH.2021.3092077, 2021.

57. Electrowetting: a consideration in electroadhesion

Li, Xinyi, Changhyun Choi, Yuan Ma, Perawat Boonpuek, Jonathan R. Felts, Joe Mullenbach, Craig
Shultz, J. Edward Colgate, and M. Cynthia Hipwell.

IEEE Transactions on Haptics. 13(3), 522-529, 2020.

56. How the Mechanical Properties and Thickness of Glass Affect TPaD Performance
H Xu, MA Peshkin, JE Colgate
IEEE Transactions on Haptics, 10.1109/TOH.2020.3013287, 13(3), 483-492, 2020

55. Localizable Button Click Rendering via Active Lateral Force Feedback
H Xu, RL Klatzky, MA Peshkin, JE Colgate
IEEE Transactions on Haptics, 13(3), 552-561, 2020

54. Closed loop application of electroadhesion for increased precision in texture rendering
Roman V. Grigorii and J. Edward Colgate
IEEE Transactions on Haptics, 13(1), 253-258, 2020

53. UltraShiver: Lateral Force Feedback on a Bare Fingertip via Ultrasonic Oscillation and
Electroadhesion

Heng Xu, Michael A. Peshkin and J. Edward Colgate

IEEE Transactions on Haptics, 10.1109/TOH.2019.2934853, August 19, 2019

52. The Application of Tactile, Audible, and Ultrasonic Forces to Human Fingertips Using Broadband
Electroadhesion
Craig D. Shultz, Michael A. Peshkin and J. Edward Colgate
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IEEE Transactions on Haptics, 11(2):279-290, 2018

51. eShiver: Lateral Force Feedback on Fingertips through Oscillatory Motion of an Electroadhesive
Surface

Joseph Mullenbach, Michael A. Peshkin, and J. Edward Colgate

IEEE Transactions on Haptics, November 2016

50. Partial Squeeze Film Levitation Modulates Fingertip Friction
Michaél Wiertlewski, Rebecca Fenton Friesen, J Edward Colgate.
Proceedings of the National Academy of Sciences 113(33):9210-9215, 2016.

49. A. Lezkan; S. Manuel; E. Colgate; R. Klatzky; M. Peshkin; K. Drewing, "Multiple Fingers - One
Gestalt,” in IEEE Transactions on Haptics , February 3, 2016. doi: 10.1109/TOH.2016.2524000

48. Manuel, S. G., Klatzky, R. L., Peshkin, M. A., & Colgate, J. E. (2015). Coincidence avoidance
principle in surface haptic interpretation (vol 112, pg 2605, 2015). Proceedings of The National
Academy of Sciences of The United States of America, 112(14), E1810-E1810.

47. Power Optimization of Ultrasonic Friction-Modulation Tactile Interfaces
Michael Wiertlewski and J. Edward Colgate
IEEE Transactions on Haptics, 8(1):43-53, 2015.

46. Search Efficiency for Tactile Features Rendered by Surface Haptic Displays
Ware, John W., Cha, Elizabeth, Peshkin, Michael A., Colgate, J. Edward, Klatzky, Roberta L.
IEEE Transactions on Haptics, 7 (4), 545-550, 2014.

45. Enabling Closed-Loop Control of the Modular Prosthetic Limb Through Haptic Feedback
Armiger, Robert S., Francesco V. Tenore, Kapil D. Katyal, Matthew S. Johannes, Alexander

Makhlin, Mandy L. Natter, J. Edward Colgate, Sliman J. Bensmaia, and R. Jacob Vogelstein.
JOHNS HOPKINS APL TECHNICAL DIGEST 31, no. 4 (2013): 345-353.

44. Haptic Feedback Enhances Grip Force Control of EMG-Controlled Prosthetic Hands

in Targeted Reinnervation Amputees

Keehoon Kim and J. Edward Colgate

IEEE Transactions on Neural Systems and Rehabilitation Engineering, accepted June 2012

43. Inertia Compensation Control of a One-Degree-of-Freedom Exoskeleton for Lower-Limb
Assistance: Initial Experiments

G Aguirre-Ollinger, JE Colgate, MA Peshkin, A Goswami

IEEE Transactions on Neural Systems and Rehabilitation Engineering, 20(1):68-77, 2012

42. A Cyclic Robot for Lower Limb Exercise
DelJong, Brian P., J. Edward Colgate, and Michael A. Peshkin.
ASME Journal of Medical Devices 5(3): 2011

41. Robotic touch shifts perception of embodiment to a prosthesis in Targeted Reinnervation
amputees

Paul D. Marasco, Keehoon Kim, J. Edward Colgate, Michael A. Peshkin and Todd A. Kuiken
Brain 2011; doi: 10.1093/brain/awqg361

40. Design of an Active 1-DOF Lower-Limb Exoskeleton with Inertia Compensation
Gabriel Aguirre-Ollinger, J. Edward Colgate, Michael A. Peshkin and Ambarish Goswami
International Journal of Robotics Research 30(4):486-499 , 2011.

39. A 1-DOF Assistive Exoskeleton with Inertia Compensation: Effects on the Agility of Leg Swing
Motion
Gabriel Aguirre-Ollinger, J. Edward Colgate, Michael A. Peshkin and Ambarish Goswami
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Proceedings of the Institution of Mechanical Engineers, Part H, Journal of Engineering in Medicine
225(H3):228-245, 2011.

38. ShiverPaD: A Glass Haptic Surface that Produces Shear Forces on a Bare Finger
Erik C. Chubb, J. Edward Colgate and Michael A. Peshkin
IEEE Transactions on Haptics, 3(3):189-198, 2010

37. A Framework for the Simulation and Haptic Display of Dynamic Systems Subject to Holonomic
Constraints

Adolfo Rodriguez, Luis Basanez, J. Edward Colgate, and Eric L. Faulring

International Journal of Robotics Research, 29(4):336-352, 2010.

36. Using Kinesthetic and Tactile Cues to Maintain Exercise Intensity
Aaron Ferber, Michael A. Peshkin and J. Edward Colgate
IEEE Transactions on Haptics, 2(4):224-235, 2009

35. On the Design of Miniature Haptic Devices for Upper Extremity Prosthetics

Keehoon Kim, J. Edward Colgate, Julio J. Santos-Munne, Alex Makhlin, and Michael A. Peshkin
IEEE-ASME Transactions on Mechatronics

Digital Object Identifier: 10.1109/TMECH.2009.2013944

34. KineAssist: Design and Development of a Robotic Overground Gait and Balance Therapy Device
James Patton, David A. Brown, Michael Peshkin, Julio J. Santos-Munne, Alex Makhlin, Ela Lewis, J.
Edward Colgate, and Doug Schwandt

Topics in Stroke Rehabilitation, 15(2):59-67, 2008.

33. Causes of Microslip in a Continuously Variable Transmission
Songho Kim, Carl Moore, Michael Peshkin and J. Edward Colgate
Journal of Mechanical Design, 130(1), 2008.

32. Investigation of Motion Guidance with Scooter Cobot and Collaborative Learning
Boy, E.S., Burdet, E., Teo, C.L. and Colgate, J.E.
IEEE Transactions on Robatics, 23(2):245-255, April 2007.

31. Power Efficiency of the Rotational-to-Linear Infinitely Variable Cobotic Transmission
Eric L. Faulring, J. Edward Colgate, and Michael A. Peshkin
ASME Journal of Mechanical Design, 129(12):1295-1293, December 2007.

30. Haptic display of constrained dynamic systems via admittance displays
Faulring, E.L., Lynch, K.M., Colgate, J.E., Peshkin, M.A..
IEEE Transactions on Robotics, 23(1):101-111, February 2007

29. The cobotic hand controller: design, control and performance of a novel haptic display
Faulring, E.L., Colgate, J.E., Peshkin, M.A.
International Journal of Robotics Research, 25(11): 1099-1119, November 2006.

28. Creating the Foundation for an Engineering Design Education
Ann McKenna, J. Edward Colgate, Steven Carr and Gregory Olson
International Journal of Engineering Education, 22(3), 2006

27. Lessons Learned from a Novel Teleoperation Testbed

Brian P. Dejong, Eric L. Faulring, J. Edward Colgate, Michael A. Peshkin, Hyosig Kang, Young S.
Park, Thomas F. Ewing

Industrial Robot, 33(3): 187-193, 2006

26. Controlling the Apparent Inertia of Passive Human-Interactive Robots
Tom Worsnopp, Michael Peshkin, Kevin Lynch and J. Edward Colgate
Journal of Dynamics Systems, Measurement and Control, 128(1): 44-52, March 2006


http://www.mech.northwestern.edu/colgate/Website_Articles/Journals/Ferber_2009_UsingKinestheticAndTactileCuesToMaintainExerciseIntensity.pdf
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25. Static Single-Arm Force Generation With Kinematic Constraints
Peng Pan, Michael A. Peshkin, J. Edward Colgate, and Kevin M. Lynch
J Neurophysiol, May 2005; 93: 2752 - 2765.

24. Mechanics and Control of Swimming: A Review
J. Edward Colgate and Kevin M. Lynch
IEEE Journal of Oceanic Engineering, 29(3), pp. 660-673, 2004

23. IDEA: Implementing Design Throughout the Curriculum
J. Edward Colgate, Ann McKenna and Bruce Ankenman
International Journal of Engineering Education, 20(3), pp. 405-411, 2004

22. On the Role of Dissipation in Haptic Systems
Brian E. Miller, J. Edward Colgate, Randy A. Freeman
IEEE Transactions on Robotics and Automation, 20(4), pp. 768-771, August 2004

21. Cobot Implementation of Virtual Paths and 3-D Virtual Surfaces
Carl. A. Moore, Jr., M.A. Peshkin and J.E. Colgate
IEEE Transactions on Robotics and Automation, 19(2), pp. 347-350, April 2003

20. Collaborating with Design Professionals and Industry to Build a Design Course for Freshmen

Penny Hirsch, Barbara Shwom, John Anderson, J. Edward Colgate, Dave Kelso, Steve Jacobson, Charly
Yarnoff and John Lake

International Journal of Engineering Education, 19(1), January 2003.

19. Kinematic creep in continuously variable transmissions: traction drive mechanics for cobots
Brent Gillespie, Carl Moore, Michael Peshkin, J. Edward Colgate
J. Mechanical Design, 124(4):713-722, December 2002

18. Motion Guides for Assisted Manipulation

Kevin M. Lynch, Caizhen Liu, Allan Sgrensen, Songho Kim, Michael Peshkin, Ed Colgate, Tanya Tickel,
David Hannon and Kerry Shiels

International Journal of Robotics Research, 21(1):27-43, January 2002

17. Cobot Architecture

Michael Peshkin, J. Edward Colgate, Witaya Wannasuphoprasit, Carl Moore, Brent Gillespie and
Prasad Akella.

IEEE Transactions on Robotics and Automation, 17(4):377-390, 2001

16. A General Framework for Cobot Control
Brent Gillespie, J. Edward Colgate, Michael Peshkin, and Witaya Wannasuphoprasit
IEEE Transactions on Robotics and Automation, 17(4):391-401, 2001

15. Engineering Design and Communication: the Case for Interdisciplinary Collaboration

Penny Hirsch, Barbara Shwom, Charles Yarnoff, John Anderson, David Kelso, Gregory Olson and J.
Edward Colgate

International Journal of Engineering Education, 17(4):343-348, April 2001

14. Guaranteed Stability of Haptic Systems with Nonlinear Virtual Environments
Brian E. Miller, J. Edward Colgate and Randy Freeman
IEEE Transactions on Robotics and Automation, 16(6):712-719, 2000

13. Cobots (invited)
Michael Peshkin, J. Edward Colgate
Industrial Robot, 26 (5), 1999, pp 335-341

12. Toward Robot-Assisted Vascular Microsurgery in the Retina
Patrick S. Jensen, Kenneth W. Grace, Rajpaul Attariwala, J. Edward Colgate and Matthew R. Glucksberg
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Graefe's Arch. Clin. Exp. Ophthalmol. 235:696-701, 1997

11. Passivity of a Class of Sampled-Data Systems: Application to Haptic Interfaces
J. Edward Colgate and Gerd G. Schenkel
Journal of Robotic Systems, 14(1):37-47, 1997

10. Teleoperation for Ophthalmic Surgery: from the Eye Robot to Feature Extracting Force Feedback
K.W. Grace, P.S. Jensen, J.E. Colgate and M.R. Glucksberg
Automedica, 1998

9. Modeling of a Hydraulic Engine Mount Focusing on Response to Sinusoidal and Composite Excitations
J. Edward Colgate, Chin-Tang Chang, Yih-Chyuan Chiou, Wing-Kam Liu, and Leon M. Keer
Journal of Sound and Vibration, 184(3):503-528, July 20, 1995

8. Coordinate Transforms and Logical Operations for Minimizing Conservativeness in Coupled Stability
Criteria

J. Edward Colgate

Journal of Dynamic Systems, Measurement and Control, 116(4):643-649, 1994

7. Coupled Stability of Multiport Systems: Theory and Experiments
J. Edward Colgate
Journal of Dynamic Systems, Measurement and Control, 116(3):419-428, 1994

6. Linear Electrostatic Actuators: Gap Maintenance via Fluid Bearings
J. Edward Colgate, Hirofumi Matsumoto, and Witaya Wannasuphoprasit
Robotics and Computer Integrated Manufacturing, 10(5):365-376, 1993

5. Robust Impedance Shaping Telemanipulation
J. Edward Colgate
IEEE Transactions on Robotics and Automation, 9(4):374-384, August 1993

4. Strictly Positive Real Admittances for Coupled Stability
J. Edward Colgate
Journal of the Franklin Institute, 329(3):429-444, 1992

An Investigation of Electrowetting-Based Microactuation
3. Ed Colgate and Hirofumi Matsumoto
Journal of Vacuum Science and Technology A, 8(4):3625-3633, July 1990

2. Robust Control of Dynamically Interacting Systems
J.E. Colgate and N. Hogan
International Journal of Control, 48(1):65-88, 1988

1. Effusive Flow Conductance of Shielded Circular Channels
Samuel O. Colgate and James E. Colgate
Vacuum, 34(5):585-589, 1984

U.S. Patents Issued

43. Bipolar projected haptics with balance loading
Colgate, James E. (Evanston, IL, US), Cherif, Mondher (Evanston, IL, US), Meyer, David J. (Chicago, IL,
US), Shultz, Craig (Chicago, IL, US)
11,520,406 , Issued: December 6, 2022

42. Method and apparatus for finger position tracking and haptic display using conductive islands
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL)
11,442,546, Issued: September 13, 2022
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41. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
11,016,597, Issued: May 25, 2021

40. Electronic controller haptic display with simultaneous sensing and actuation
Olley, Michael F.D. (Lake Zurich, IL), Peshkin, Michael A. (Evanston, IL) and Colgate, James E.
(Evanston, IL)
10,768,749, Issued: September 9, 2020

39. Method and apparatus for finger position tracking and haptic display using conductive islands
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
10,739,853, Issued: August 11, 2020

38. Apparatus for unified audio tactile feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Shultz, Craig D. (Chicago, IL)
10,705,610, Issued: July 7, 2020

37. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
10,620,769, Issued: April 14, 2020

36. Haptic touch screen and method of operating the same
Cherif, Mondher, Colgate, James Edward, Olley, Michael Frederick David, Peshkin, Michael A.
10,423,228, Issued: September 24, 2019

35. Touch Interface Device Having an Electrostatic Multitouch Surface and Methods for Controlling the
Device
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
10,379,655, Issued: August 13, 2019

34. Haptic Display with Simultaneous Sensing and Actuation
Peshkin, Michael A. (Evanston, IL), Colgate, James E. (Evanston, IL), Olley, Michael F.D. (Lake
Zurich, IL)
10,379,616, Issued: August 13, 2019

33. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
10,331,285, Issued: June 25, 2019

32. Haptic Display with Simultaneous Sensing and Actuation
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
10,120,447, Issued: November 6, 2018

31. Touch interface device and method for applying controllable shear forces to a human appendage
Peshkin, Michael A. (Evanston, IL), Colgate, James E. (Evanston, IL)
10,108,288, Issued: October 23, 2018

30. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
10,048,823, Issued: August 14, 2018

29. Touch interface device and method for applying lateral forces on a human appendage
JE Colgate, MA Peshkin, X Dai, J Ware, N Marchuk
US Patent 10,007,341 Issued: June 26, 2018
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28. Touch interface device and methods for applying controllable shear forces to a human appendage
MA Peshkin, JE Colgate
US Patent 9811194B2, Issued: November 7, 2017

27. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
9,804,724, Issued: October 31, 2017

26. Touch interface device having an electrostatic multitouch surface and method for controlling the
device
JE Colgate, MA Peshkin
US Patent 9,733,746, Issued August 15, 2017

25. Haptic Device with Controlled Traction Forces
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
9,600,115, Issued March 21, 2017.

24. Touch interface device and method for applying controllable shear forces to a human appendage
Peshkin, Michael A. (Evanston, IL), Colgate, James E. (Evanston, IL)
9,122,325, Issued: Sep 1, 2015

23. Haptic Device with Controlled Traction Forces
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
9,110,533, Issued August 18, 2015.

22. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
9,104,285, Issued: August 11, 2015

21. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Boulder, CO),
Alexander, Laura (Sunbury, OH).
8,836,664, Issued: Sep 16, 2014

20. Haptic Device with Controlled Traction Forces
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
8,791,902, Issued July 29, 2014.

19. Vibrating Substrate for Haptic Interface
Colgate, James Edward (Evanston, IL, US), Peshkin, Michael (Evanston, IL, US), Alexander, Laura
Winfield (Sunbury, OH, US), Schirru, Mario (Rome, IL)
8,780,053, Issued July 15, 2014

18. Haptic device with controlled traction forces
Colgate, James E. (Evanston, IL) and Peshkin, Michael A. (Evanston, IL)
8,525,778, Issued September 3, 2013.

17. Haptic device with indirect haptic feedback
Colgate, James E. (Evanston, IL), Peshkin, Michael A. (Evanston, IL), Glassmire, John (Chicago, IL),
Winfield, Laura (Evanston, IL).
8,405,618, Issued March 26, 2013.

16. Continuously variable transmission with multiple outputs
Faulring; Eric L. (Alexandria, VA), Moyer; Thomas (Salt Lake City, UT), Santos-Munne; Julio (Glenview,
IL), Makhlin; Alexander (Chicago, IL), Colgate; J. Edward (Evanston, IL), Peshkin; Michael (Evanston, IL)
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8,251,863, Issued August 28, 2012,

15. Walking and balance exercise device.
Santos-Munne; Julio (Glenview, IL), Makhlin; Alex (Chicago, IL), Lewis; Ela (Chicago, IL), Peshkin;
Michael (Evanston, IL), Brown; David A. (Evanston, IL), Colgate; J. Edward (Evanston, IL), Patton; James
L. (Wilmette, IL), Rush; Benjamin L. (Evanston, IL), Schwandt; Doug (Palo Alto, CA) U.S. Patent
7,803,125, Issued September 28, 2010.

14. Controller for an assistive exoskeleton based on active impedance.
Aguirre-Ollinger; Gabriel (Chicago, IL), Goswami; Ambarish (Fremont, CA), Colgate; J. Edward
(Evanston, IL), Peshkin; Michael A. (Evanston, IL) U.S. Patent 7,731,670, Issued June 8, 2010.

13. Walking and balance exercise device.
Santos-Munne; Julio (Glenview, IL), Makhlin; Alex (Chicago, IL), Lewis; Ela (Chicago, IL), Peshkin;
Michael (Evanston, IL), Brown; David A. (Evanston, IL), Colgate; J. Edward (Evanston, IL), Patton; James
L. (Wilmette, IL), Rush; Benjamin L. (Evanston, IL), Schwandt; Doug (Palo Alto, CA) U.S. Patent
7,544,172, Issued June 29, 2009.

12. Methods and apparatus for manipulation of heavy payloads with intelligent assist devices.
Colgate; J. Edward (Evanston, IL); Decker, Paul F. (Chicago, IL); Klostermeyer; Stephen H. (Arlington
Heights, IL); Makhlin, Alexander (Chicago, IL); Meer; David (Skokie, IL); Santos-Munne; Julio (Glenview,
IL); Peshkin; Michael A. (Evanston, IL); Robie, Michael (Schaumberg, IL)
U.S. Patent No. 7,185,774, Issued March 6, 2007.

11. Methods and apparatus for eliminating instability in intelligent assist devices
Colgate, J. Edward (Evanston, IL) and Makhlin, Alexander (Chicago, IL)
US Patent No. 7,043,337, Issued May 9, 2006

10. System and architecture for providing a modular intelligent assist system
Peshkin; Michael A. (Evanston, IL); Colgate; J. Edward (Evanston, IL); Santos-Munne; Julio (Glenview,
IL); Meer; David (Skokie, IL); Lipsey; James (Chicago, IL); Wannasuphoprasit; Witaya (Bangkok, TH);
Klostermeyer; Stephen H. (Mt. Prospect, IL)
US Patent No. 6,928,336, Issued August 9, 2005

9. Hub for a Modular Intelligent Assist System
Peshkin; Michael A. (Evanston, IL); Colgate; J. Edward (Evanston, IL); Santos-Munne; Julio (Glenview,
IL); Meer; David (Skokie, IL); Lipsey; James (Chicago, IL); Wannasuphoprasit; Witaya (Bangkok, TH);
Klostermeyer; Stephen H. (Mt. Prospect, IL)
US Patent No. 6,907,317, Issued June 14, 2005

8. Modules for use in an integrated intelligent assist system
Peshkin; Michael A. (Evanston, IL); Colgate; J. Edward (Evanston, IL); Santos-Munne; Julio (Glenview,
IL); Meer; David (Skokie, IL); Lipsey; James (Chicago, IL); Wannasuphoprasit; Witaya (Bangkok, TH);
Klostermeyer; Stephen H. (Mt. Prospect, IL)
US Patent No. 6,813,542, Issued November 2, 2004

7. Control Handle for an Intelligent Assist Device
Colgate; J. Edward (Evanston, IL); Peshkin; Michael A. (Evanston, IL); Santos-Munne; Julio (Glenview,
IL); Makhlin; Alex (Skokie, IL); Decker; Paul F. (Chicago, IL); Klostermeyer; Stephen H. (Arlington
Heights, IL)
US Patent No. 6,738,691, Issued May 18, 2004

6. Method and Apparatus for a High Performance Hoist
W. Wannasuphoprasit, J. Edward Colgate, D. Meer and Michael A. Peshkin
US Patent No. 6,241,462, Issued June 5, 2001

5. Cobots
J. Edward Colgate and Michael Peshkin
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US Patent No. 5,952,796, Issued September, 1999

4. Passive Constraint Devices Using Non Holonomic Transmission Elements
J.E. Colgate and M.A. Peshkin
U.S. Patent No. 5,923,139, Issued July 13, 1999

3. System for Positioning a Medical Instrument Using a Micromanipulator
J.E. Colgate, M.R. Glucksberg, and K.W. Grace
U.S. Patent No. 5,410,638, Issued April 25, 1995

2. Body-Implantable Device for Controlling the Size of a Fluid Passageway
M.N. Illbawi, J.E. Colgate and D. Johnson
U.S. Patent No. 5,326,374, Issued July 5, 1994

1. Linear Electrostatic Actuator with Means for Concatenation
J.E. Colgate and M.E. Axland
U.S. Patent No. 5,235,225, Issued August 10, 1993

Refereed Conference Proceedings

A Device for Implementing Kinesthetic Fingertip Guidance and Constraint on Planar Surfaces
Tomasz P. Trzpit, Michael A. Peshkin, J. Edward Colgate
2023 IEEE World Haptics Conference (WHC), Work-in-Progress paper

Spatial perception of textures depends on length-scale
David A Burns, Roberta L Klatzky, Michael A Peshkin, and J. Edward Colgate
2021 IEEE World Haptics Conference (WHC), 415-420

A Soft Wearable Tactile Device Using Lateral Skin Stretch
Sylvia Tan, R. Daelan Roosa, Roberta L. Klatzky, Michael A. Peshkin, and J. Edward Colgate
2021 IEEE World Haptics Conference (WHC), 697-702

SwitchPaD: Active Lateral Force Feedback over a Large Area Based on Switching Resonant Modes
H Xu, MA Peshkin, JE Colgate

International Conference on Human Haptic Sensing and Touch Enabled Computer Applications
Springer, 2020 doi.org/10.1007/978-3-030-58147-3_24

Localized rendering of button click sensation via active lateral force feedback
H Xu, RL Klatzky, MA Peshkin, JE Colgate
2019 IEEE World Haptics Conference (WHC), 509-514

Stiction rendering in touch
RV Grigorii, MA Peshkin, JE Colgate
2019 IEEE World Haptics Conference (WHC), 13-18

Single pitch perception of multi-frequency textures
RF Friesen, RL Klatzky, MA Peshkin, JE Colgate - Haptics Symposium (HAPTICS), 2018 IEEE,
2018

UltraShiver: Lateral force feedback on a bare fingertip via ultrasonic oscillation and electroadhesion
H Xu, MA Peshkin, JE Colgate - Haptics Symposium (HAPTICS), 2018 IEEE, 2018

On the Electrical Characterization of Electroadhesive Displays and the Prominent Interfacial Gap
Impedance Associated with Sliding Fingertips
CD Shultz, MA Peshkin, JE Colgate - 2018 IEEE Haptics Symposium (HAPTICS), 2018

(best paper)


https://scholar.google.com/scholar?oi=bibs&cluster=8960922743122763239&btnI=1&hl=en
https://scholar.google.com/scholar?oi=bibs&cluster=2472215506625273691&btnI=1&hl=en
https://scholar.google.com/scholar?oi=bibs&cluster=10547000882905833203&btnI=1&hl=en
https://scholar.google.com/scholar?oi=bibs&cluster=10547000882905833203&btnI=1&hl=en
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The application of tactile, audible, and ultrasonic forces to human fingertips using broadband
electroadhesion
CD Shultz, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 2017 IEEE, 2017

High-bandwidth tribometry as a means of recording natural textures
RV Grigorii, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 2017 IEEE, 2017

The contribution of air to ultrasonic friction reduction
RF Friesen, M Wiertlewski, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 2017
IEEE, 2017

Tactile Paintbrush: A Procedural Method for Generating Spatial Haptic Texture
D.J. Meyer, M.A. Peshkin, and J.E. Colgate, Proc. IEEE Haptics Symposium (HAPTICS 2016),
Philadelphia, PA, pp. 259-264 (best student presentation)

The Role of Damping in Ultrasonic Friction Reduction
R Fenton Friesen, M Wiertlewski, JE Colgate, Proc. IEEE Haptics Symposium (HAPTICS 2016),
Philadelphia, PA, pp. 167-172

Viscous Textures: Velocity Dependence in Fingertip-Surface Scanning Interaction
D.J. Brewer, D.J. Meyer, M.A. Peshkin, and J.E. Colgate, Proc. IEEE Haptics Symposium (HAPTICS
2016), Philadelphia, PA, pp. 265-270

eShiver: Force Feedback on Fingertips through Oscillatory Mation of an Electroadhesive Surface
J. Mullenbach, M. Peshkin, J.E. Colgate, Proc. IEEE Haptics Symposium (HAPTICS 2016),
Philadelphia, PA, pp. 271-276

Modeling and synthesis of tactile texture with spatial spectrograms for display on variable friction
surfaces
DJ Meyer, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 125-130, 2015 IEEE, 2015

Bioinspired artificial fingertips that exhibit friction reduction when subjected to transverse ultrasonic
vibrations (best student presentation)
R Fenton Friesen, M Wiertlewski, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 208-
213, 2015 IEEE, 2015

Surface haptics via electroadhesion: Expanding electrovibration with Johnsen and Rahbek
CD Shultz, MA Peshkin, JE Colgate - World Haptics Conference (WHC), 57-62, 2015 IEEE, 2015

Twyman, M., et al. (2015). Designing Wearable Haptic Information Displays for People with Vision
Impairments. Proceedings of the Ninth International Conference on Tangible, Embedded, and Embodied
Interaction. Stanford, California, USA, ACM: 341-344.

OS-level surface haptics for touch-screen accessibility

Jin, Suhong, Mullenbach, J., Shultz, C., Colgate, J.E.

16th International ACM SIGACCESS Conference on Computers and Accessibility (ASSETS).
Rochester, NY, ACM, 2014.

A High-Fidelity Surface-Haptic Device for Texture Rendering on Bare Finger
Wiertlewski, M., Leonardis, D., Meyer, D., Peshkin, M.A. and Colgate, J.E.
Haptics: Neuroscience, Devices, Modeling, and Applications, Springer: 241-248, 2014

Exploring Affective Communication Through Variable-Friction Surface Haptics
Mullenbach, J., C. Shultz, J. E. Colgate, and A. Marie Piper
ACM Conference on Human Factors in Computing Systems (CHI '14), Toronto, Canada
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Dynamics of Ultrasonic and Electrostatic Friction Modulation for Rendering Texture on Haptic
Surfaces

David Meyer, Michael Wiertlewski, Michael A. Peshkin and J. Edward Colgate

Proc. IEEE Haptics Symposium (HAPTICS 2014), Houston, Texas.

Surface haptic interactions with a TPad tablet.

Mullenbach, J., C. Shultz, A. Marie Piper, M. A. Peshkin, and J. E. Colgate

Proceedings of the adjunct publication of the 26th annual ACM symposium on User interface
software and technology, ACM, 2013

TPad Fire: Surface Haptic Tablet
Mullenbach, J., C. Shultz, A. Marie Piper, M. A. Peshkin, and J. E. Colgate
HAID Haptic and Audio Interaction Design, Daejeon, Korea, Springer, 04/2013.

Fingertip friction modulation due to electrostatic attraction
David Meyer, Michael A. Peshkin and J. Edward Colgate
Proceedings of the World Haptics Conference, 2013

Perceptual collapse: the fusion of spatially distinct tactile cues into a single percept
Steven G. Manuel, J. Edward Colgate, Michael A. Peshkin and Roberta Klatzky
Proceedings of the World Haptics Conference, 2013

SlickFeel: sliding and clicking haptic feedback on a touchscreen

X Dai, J Gu, X Cao, JE Colgate, H Tan

Adjunct proceedings of the 25th annual ACM symposium on User interface software and technology,
October 2012, pp. 21-22

ActivePaD surface haptic device (best poster award)
J Mullenbach, D Johnson, JE Colgate, MA Peshkin
Haptics Symposium (HAPTICS), 2012 IEEE, 407-414

LateralPaD: A surface-haptic device that produces lateral forces on a bare finger
X Dai, JE Colgate, MA Peshkin
Haptics Symposium (HAPTICS), 2012 IEEE, 7-14

Surface haptic feature attenuation due to contact on opposing surface
SG Manuel, RL Klatzky, MA Peshkin, JE Colgate
Haptics Symposium (HAPTICS), 2012 IEEE, 31-35

Enhancing Physicality in Touch Interaction with Programmable Friction (best paper)
Vincent Lévesque, Louise Oram, Karon MacLean, Andy Cockburn, Nicolas D. Marchuk, Dan
Johnson, J. Edward Colgate and Michael A. Peshkin

Proc. ACM Conference on Human Factors in Computing Systems (CHI '11), Vancouver, Canada,
May 2011, pp. 2481-2490.

Frictional Widgets: Enhancing Touch Interfaces with Programmable Friction

Vincent Lévesque, Louise Oram, Karon MacLean, Andy Cockburn, Nicolas D. Marchuk, Dan
Johnson, J. Edward Colgate and Michael A. Peshkin

CHI'11 Extended Abstracts on Human Factors in Computing Systems, Vancouver, Canada, May
2011, pp. 1153-1158.

Restoring Physicality to Touch with Variable Friction

Vincent Levesque, Louise Oram, Karon Maclean, J. Edward Colgate and Michael Peshkin
International Conference on Consumer Electronics 2011

Las Vegas, NV, January 2011
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Finding a Feature on a 3D Object through Single-Digit Haptic Exploration

Kristina Huynh, Cara E. Stepp, Lee W. White, J. Edward Colgate and Yoky Matsuoka
IEEE Haptics Symposium 2010

Waltham, MA, March 25-26, pp. 83-89.

Friction Measurements on a Large Area TPaD

Nicholas D. Marchuk, J. Edward Colgate and Michael Peshkin
IEEE Haptics Symposium 2010

Waltham, MA, March 25-26, pp. 317-320.

Shiverpad: A Device Capable of Controlling the Shear Force on a Bare Finger
Erik C. Chubb, J. Edward Colgate and Michael A. Pehskin

World Haptics Conference 2009

March 18-20, Salt Lake City, Utah, pp. 18-23.

Psychophysical Evaluation of a Variable Friction Tactile Interface

Evren Samur, J. Edward Colgate and Michael A. Pehskin

International Conference on Perception and Cognition in Electronic Media; Human Vision and
Electronic Imaging workshop

San Jose, California, January 18-21, 2009.

Haptic Display of Dynamic Systems Subject to Holonomic Constraints
Adolfo Rodriguez, Luis Basanez, J. Edward Colgate and Eric Faulring
IEEE/RSJ International Conference on Intelligent Robots and Systems 2008.

On the Design of a Thermal Display for Upper Extremity Prosthetics

Keehoon Kim, J. Edward Colgate and Michael Peshkin

Symposium on Haptic Interfaces for Virtual Environment and Teleoperator Systems 2008
Reno, Nevada, March 13-14, pp. 413-419.

Measuring and Increasing Z-Width with Active Electrical Damping

David W. Weir, J. Edward Colgate and Michael Peshkin

Symposium on Haptic Interfaces for Virtual Environment and Teleoperator Systems 2008
Reno, Nevada, March 13-14, pp. 169-175.

A 1-DOF Assistive Exoskeleton with Negative Virtual Damping: Effects on the Kinematic Response
of the Lower Limbs

Gabriel Aguirre-Ollinger, J. Edward Colgate, Michael A. Peshkin and Ambarish Goswami

IEEE/RSJ International Conference on Intelligent Robots and Systems 2007

Using Haptic Communications with the Leg to Maintain Exercise Intensity

Aaron R. Ferber, Michael Peshkin and J. Edward Colgate

16" IEEE International Conference on Robot and Human Interactive Communication
August 26-29, 2007, Jeju Island, Korea, pp. 292-297.

Active Impedance Control of a Lower Limb Assistive Exoskeleton

Gabriel Aguirre-Ollinger, J. Edward Colgate, Michael A. Peshkin and Ambarish Goswami
Proceedings of the 10" International Conference on Rehabilitation Robotics

Noordwijk, The Netherlands, June 12-15 2007, pp. 188-195

Cobotic Architecture for Prosthetics

Eric L. Faulring; J. Edward Colgate; Michael A. Peshkin

Engineering in Medicine and Biology Society, 2006. EMBS '06. 28th Annual International
Conference of the IEEE, pp.5635-5637

Generating Thrust with a Biologically-Inspired Robotic Ribbon Fin.

Epstein, M., Colgate, J.E., Maclver, M.A.

In 2006 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS), special
session on robatic fish.

October 9-15, 2006.


http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Aguirre-Ollinger_2007_A1DOFAssistiveExoskeletonWithVirtualNegativeDamping_EffectsOnTheKinematicResponseOfTheLowerLimbs.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Aguirre-Ollinger_2007_A1DOFAssistiveExoskeletonWithVirtualNegativeDamping_EffectsOnTheKinematicResponseOfTheLowerLimbs.pdf
http://ieeexplore.ieee.org/xpl/RecentCon.jsp?punumber=4028925
http://ieeexplore.ieee.org/xpl/RecentCon.jsp?punumber=4028925
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Epstein_2006_GeneratingThrustWithABiologically-InspiredRoboticRibbonFin.pdf
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Control and Performance of the Rotational-to-Linear Cobotic Transmission.

Eric L. Faulring, J. Edward Colgate, Michael A. Peshkin

Symposium on Haptic Interfaces for Virtual Environment and Teleoperator Systems 2006
March 25 - 26, Alexandria, Virginia, USA pp. 103-107.

A Biologically Inspired Robotic Ribbon Fin.

Michael Epstein, J. Edward Colgate, Malcolm A. Maclver

2005 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS), Workshop on
Morphology, Control, and Passive Dynamics.

August 2, 2005 , Edmonton Alberta.

High Performance Cobotics.
Faulring, E.L., Colgate, J.E., Peshkin, M.A.
In proceedings of the IEEE 9th International Conference on Rehabilitation Robotics, 2005; 143- 148.

Haptic Interaction With Constrained Dynamic Systems.
Faulring, E.L., Lynch, K.M., Colgate, J.E., Peshkin, M.A.
In proceedings of the IEEE International Conference on Robotics and Automation, 2005; 2458- 2464.

Increasing the Impedance Range of a Haptic Display by Adding Electrical Damping.

Mehling, J.S., Colgate, J.E., Peshkin, M.A.

In Proceedings of the First Joint Eurohaptics Conference and Symposium on Haptic Interfaces for
Virtual Environment and Teleoperator Systems

Volume 00 257 - 262; 2005.

Human Interaction With Passive Assistive Robots.

Pan P., Lynch, K.M., Peshkin, M.A., Colgate, J.E.

2005. ICORR 2005. 9th International Conference on Rehabilitation Robotics
264- 268; 28 June-1 July 2005.

Semi-Autonomous Telerobotic Manipulation - A Viable Approach for Space Structure Deployment
and Maintenance.

Park, Young S; Kang, Hyosig; Ewing, Thomas F; Faulring, Eric L; DeJong, Brian P; Peshkin,
Michael A; Colgate, J Edward

Space Technology and Applications International Forum--STAIF 2005. Vol. AIP Conference
Proceedings 746, pp. 1129-1136. 2005.

KineAssist: A Robotic Overground Gait and Balance Training Device.

Peshkin, M., Brown, D.A., Santos-Munne, J.J., Makhlin, A., Lewis, E., Colgate, J.E., Patton, J.,
Schwandt, D.

Chicago PT LLC, Evanston, IL, USA;

This paper appears in: Rehabilitation Robotics, 2005. ICORR 2005. 9th International Conference on
28 June- 1 July 2005; 241- 246.

Kinesthetic Interaction.

Reed, K.B.; Peshkin, M.; Hartmann, M.J.; Colgate, J.E.; Patton, J.;
Rehabilitation Robotics, 2005. ICORR 2005. 9th International Conference on
28 June- 1 July 2005 Page(s):569 — 574.

An Experiment on Tracking Surface Features With the Sensation of Slip.

Salada, M., Colgate, J.E., Vishton, P., Frankel, E.

Boston Univ., MA, USA;

In Haptic Interfaces for Virtual Environment and Teleoperator Systems, 2005. WHC 2005. First Joint
Eurohaptics Conference and Symposium on

18-20 March 2005; 132- 137.

Design and Performance of a High Fidelity, Low Mass, Linear Haptic Display.
Weir, D.W., Peshkin, M.A., Colgate, J.E., Buttolo, P.
In Proceedings of the First Joint Eurohaptics Conference and Symposium on Haptic Interfaces for


http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Faulring_2006_ControlAndPerformanceOfTheRotationalToLinearCoboticTransmission.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Epstein_2005_ABiologicallyInspiredRoboticRibbonFin.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Faulring_2005_HighPerformanceCobotics.pdf
http://www.mech.northwestern.edu/colgate/Website%20Articles/Conferences/Faulring_2005_HighPerformanceCobotics.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Faulring_2005_HapticInteractionWithConstrainedDynamicSystems.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Mehling_2005_IncreasingTheImpedanceRangeOfAHapticDisplayByAddingElectricalDamping.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Pan_2005_HumanInteractionWithPassiveAssistiveRobots.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Park_2005_Semi-AutonomousTeleroboticManipulationAViableApproachForSpaceStructureDeploymentAndMaintenance.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Park_2005_Semi-AutonomousTeleroboticManipulationAViableApproachForSpaceStructureDeploymentAndMaintenance.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Peshkin_2005_KineAssistARoboticOvergroundGaitAndBalanceTrainingDevice.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Reed_2005_KinestheticInteraction.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Salada_2005_AnExperimentOnTrackingSurfaceFeaturesWithTheSensationOfSlip.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Weir_2005_DesignAndPerformanceOfAHighFidelityLowMassLinearHapticDisplay.pdf
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Virtual Environment and Teleoperator Systems
Volume 00, 177 - 182; 2005.

Improving Teleoperation: Reducing Mental Rotations and Translations.
Brian P. DeJong, J. Edward Colgate, and Michael A. Peshkin.

Proc. of IEEE International Conference on Robotics and Automation
New Orleans, Louisiana, April 2004.

Improving Teleoperation: Reducing Mental Rotations and Translations.

Brian P. DeJong, J. Edward Colgate, and Michael A. Peshkin.

American Nuclear Society 10th International Conference on Robotics and Remote Systems for
Hazardous Environments

Gainesville, Florida, March 2004.

Two Experiments on the Perception of Slip at the Fingertip.

Salada, M., Vishton, P., Colgate, J.E., Frankel, E.

In Haptic Interfaces for Virtual Environment and Teleoperator Systems, 2004. HAPTICS '04.
Proceedings. 12th International Symposium on

Publication Date: 27-28; 146- 153 March 2004.

Experimental Evaluation of the Learning Cobot
Boy, E.S., Burdet, E., Teo, C.L. and Colgate, J.E
Eurohaptics 2003.

Motion Guidance Experiments With Scooter Cobot.

Boy, E.S., Burdet, E. , Teo, C.L., Colgate, J.E.

Haptic Interfaces for Virtual Environment and Teleoperator Systems, 2003. HAPTICS 2003.
Proceedings. 11th Symposium on

Publication Date: 22-23; 63-69; March 2003.

Intelligent Assist Devices in Industrial Applications: A Review.

Colgate, J.E., Peshkin, M.A., Klostermeyer, S. H.

In Proceedings of the 2003 IEEE/RSJ Intl. Conference on Intelligent Robots and Systems
Las Vegas, Nevada; October 2003.

Enriching Freshman Designh Through Collaboration With Professional Designers (best paper award).
P. Hirsch, J. Anderson, J.E. Colgate, J. Lake , B. Shwom, and C. Yarnoff
Proceedings of the ASEE Annual Meeting, 2002.

Kinematic constraints for assisted single-arm manipulation
T. Tickel, D. Hannon, K. M. Lynch, M. A. Peshkin, and J. E. Colgate
IEEE International Conference on Robotics and Automation 2002

A Controller For Simulating Freedom Of Motion For A Cobot

Carl A. Moore, Michael A. Peshkin, J. Edward Colgate

Proceedings of the 7th Mechatronics Forum International Conference, Atlanta GA, 6-8 September 2000
(Pergamon Press)

Environment Delay in Haptic Systems
Brian E. Miller, J. Edward Colgate and Randy Freeman
2000 International Conference on Robotics and Automation, pp 2434-2439.

Passive Implementation for a Class of Static Nonlinear Environments in Haptic Display
Brian E. Miller, J. Edward Colgate and Randy Freeman
1999 International Conference on Robotics and Automation. Detroit MI, pp. 2937-2942.

Cobotic assists
M. Peshkin, J. E.Colgate, W. Wannasuphoprasit
In Intelligent Assist Devices: A new generation of ergonomic tools (workshop)



http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Dejong_04_2004_ImprovingTeleoperationByReducingMentalTransformations.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Dejong_03_2004_ImprovingTeleoperationByReducingMentalTransformations.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Salada_2004_TwoExperimentsOnThePerceptionOfSlipAtTheFingertip.pdf
http://www.mech.northwestern.edu/colgate/Website%20Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
http://www.mech.northwestern.edu/colgate/Website%20Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Boy_2003_MotionGuidanceExperimentsWithScooterCobot.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Colgate_2003_IntelligentAssistDevicesInIndustrialApplicationsAReview.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
http://www.mech.northwestern.edu/colgate/Website_Articles/Conferences/Hirsch_2002_EnrichingFreshmanDesignThroughCollaborationWithProfessionalDesigners.pdf
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1999 International Conference on Robotics and Automation. Detroit MI.

A General Framework for Cobot Control
R. Brent Gillespie, J. Edward Colgate, Michael Peshkin
1999 International Conference on Robotics and Automation. Detroit MI.

Design of a 3R Cobot Using Continuously Variable Transmissions
Carl A. Moore, Michael A. Peshkin, J. Edward Colgate
1999 International Conference on Robotics and Automation. Detroit M.

Cobots for the automobile assembly line

Prasad Akella, Michael Peshkin, Ed Colgate, Wit Wannasuphoprasit, Nidamaluri Nagesh,
Jim Wells, Steve Holland, Tom Pearson, Brian Peacock

1999 International Conference on Robotics and Automation. Detroit M.

Force Sensors for Human/Robot Interaction
Andy Lorenz, Michael A. Peshkin, J. Edward Colgate
1999 International Conference on Robotics and Automation. Detroit MI.

The Web as a Model Technology in Freshman Design
Anderson, J., Colgate, J.E., Hirsch, P., Kelso, D., Shwom, B., Yarnoff, C.
Proceedings for the ASEE National Conference, Charlotte, NC, 1999

Engineering Design and Communication: The Case for Interdisciplinary Collaboration
Hirsch, P., Shwom, B., Anderson, J., Olson, G., Kelso, D., and Colgate, J.E.
Proceedings of the Harvey Mudd Design Conference Il, Designing Design Education, 1999

Engineering Design and Communication: Jump-starting the Engineering Curriculum
P. Hirsch, B. Shwom, J. Anderson, G. Olson, D. Kelso, J.E. Colgate
Proceedings of the ASEE Annual Conference, 1998

Cobot Control
W. Wannasuphoprasit, R.Brent Gillespie, J.Edward Colgate and Michael Peshkin
Proceedings of the IEEE International Conference on Robotics and Automation, 3571-3576, 1997

An Approach to Real-Time Simulation for Haptic Display
J. Edward Colgate and Jui-Chang Tsai
Proceedings of the 1996 IMAGE Conference, Scottsdale, Arizona, June, 1996

Nonholonomic Haptic Display (best conference paper award)
J. Edward Colgate, Michael A. Peshkin, Witaya Wannasuphoprasit
Proceedings of the IEEE International Conference on Robotics and Automation, 539-544, 1996

Passive Robots and Haptic Displays based on Nonholonomic Elements
Michael A. Peshkin, J. Edward Colgate, Carl Moore
Proceedings of the IEEE International Conference on Robotics and Automation, 551-556, 1996

Issues in the Haptic Display of Tool Use

J. Edward Colgate, Michael C. Stanley, and J. Michael Brown

Proceedings of the IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS), vol. 3,
140-145, 1995

Factors Affecting the Z-Width of a Haptic Interface
J. Edward Colgate and J. Michael Brown
Proceedings of the IEEE International Conference on Robotics and Automation, 3205-3210, 1994

Passivity of a Class of Sampled-Data Systems: Application to Haptic Interfaces
J. Edward Colgate and Gerd G. Schenkel
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Proceedings of the American Control Conference, 3236-3240, July, 1994

Real Time Simulation of Stiff Dynamic Systems via Distributed Memory Parallel Processors
Michael C. Stanley and J. Edward Colgate
Proceedings of the IEEE Virtual Reality Annual International Symposium, 456-462, 1993

Design of a High Performance Haptic Interface to Virtual Environments
Paul A. Millman, Michael C. Stanley, and J. Edward Colgate
Proceedings of the IEEE Virtual Reality Annual International Symposium, 216-222, 1993

Implementation of Stiff Virtual Walls in Force-Reflecting Interfaces
J. Edward Colgate, Paul E. Grafing, Michael C. Stanley, and Gerd G. Schenkel
Proceedings of the IEEE Virtual Reality Annual International Symposium, 202-207, 1993

A Six Degree of Freedom Micromanipulator for Ophthalmic Surgery
Kenneth W. Grace, J. Edward Colgate, Matthew R. Glucksberg, and John H. Chun
Proceedings of the IEEE International Conference on Robotics and Automation, 630-635, 1993

Stability of Manipulators Interacting with Unstructured and Structured Dynamic Environments

J. Edward Colgate

Proceeding of the IMACS/SICE International Symposium on Robotics, Mechatronics, and Manufacturing
Systems’92, Kobe, Japan, 1025-1030, 1992

Robust Impedance Shaping Via Bilateral Manipulation
J. Edward Colgate
Proceedings of the American Control Conference, 3070-3071, 1991

Power and Impedance Scaling in Bilateral Manipulation
J. Edward Colgate
Proceedings of the IEEE International Conference on Robotics and Automation, 2292-2299, 1991

Design of Components for Programmable Passive Impedance
Kirsten Laurin-Kovitz, J. Edward Colgate, and Steven D.R. Carnes
Proceedings of the IEEE International Conference on Robotics and Automation, 1476-1481, 1991

Design of a Four Degree-of-Freedom, Force-Reflecting Manipulandum with a Specified Force/Torque
Workspace

Paul A. Millman and J. Edward Colgate

Proceedings of the IEEE International Conference on Robotics and Automation, 1488-1491, 1991

Passive Robotics: An Exploration of Mechanical Computation
Ambarish Goswami, Michael A. Peshkin, and J. Edward Colgate
Proceedings of the IEEE International Conference on Robotics and Automation, 279-284, 1990

An Analysis of Contact Instability in Terms of Passive Physical Equivalents
Ed Colgate and Neville Hogan
Proceedings of the IEEE International Conference on Robotics and Automation, 404-409, 1989

ASME Bound Volumes (peer reviewed)

Run-Time Three-Dimensional Blend-Path Generation for Cobot Constraint Surfaces
Eric Faulring and J. Edward Colgate
Proceedings of the ASME Dynamic Systems and Control Division, 2002

Computational Delay and Free Mode Environment Design for Haptic Display
Brian E. Miller, J. Edward Colgate and Randy Freeman
Proceedings of the ASME Dynamic Systems and Control Division, 1999
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A Three Revolute Cobot Using CVTs in Parallel
Carl A. Moore, Michael A. Peshkin, J. Edward Colgate
Proceedings of ASME Dynamic Systems and Control Division, 1999

Minimum Mass for Haptic Display Simulations
J. Michael Brown and J. Edward Colgate
Proceedings of the ASME Dynamic Systems and Control Division, 1998

Using a Wavelet Network to Characterize Real Environments for Haptic Display
Brian E. Miller and J. Edward Colgate
Proceedings of the ASME Dynamic Systems and Control Division, 1998

Cobots: A Novel Material Handling Technology (best paper award)
Wannasuphoprasit, W., Akella, P., Peshkin, M., Colgate, J.E.
International Mechanical Engineering Congress and Exposition, Anaheim, ASME 98-WA/MH-2, 1998.

A Survey of Multibody Dynamics for Virtual Environments
R. Brent Gillespie, J. Edward Colgate, Northwestern University
Proceedings of the ASME Dynamic Systems and Control Division, DSC-Vol. 61, 45-54,1997

Passive Implementation of Multibody Simulations for Haptic Display
J. Michael Brown, J. Edward Colgate, Northwestern University
Proceedings of the ASME Dynamic Systems and Control Division, DSC-Vol. 61, 85-92, 1997

Real-time Impulse-based Simulation of Rigid Body Systems for Haptic Display
Beeling Chang, J. Edward Colgate, Northwestern University
Proceedings of the ASME Dynamic Systems and Control Division, DSC-Vol. 61, 145-152, 1997

Cobots: Robots for Collaboration with Human Operators

J. Edward Colgate, W. Wannasuphoprasit and M.A. Peshkin
Proceedings of the ASME Dynamic Systems and Control Division
DSC-Vol. 58, 433-440, 1996

Stability of Discrete-Time Systems with Unilateral Nonlinearities

J.C. Tsai and J. Edward Colgate

Proceedings of the ASME Dynamic Systems and Control Division, vol. 2
DSC-Vol. 57-2, 695-702, 1995

Effects of Non-Uniform Environment Damping on Haptic Perception and Performance of Aimed
Movements

Paul A. Millman and J. Edward Colgate

Proceedings of the ASME Dynamic Systems and Control Division, vol. 2

DSC-Vol. 57-2, 703-712, 1995

Computer Simulation of Interacting Dynamic Mechanical Systems using Distributed Memory Parallel
Processors

Michael C. Stanley and J. Edward Colgate

Advances in Robaotics - 1992, H. Kazerooni, ed.

DSC-Vol. 42, ASME, 55-62, 1992

A Model of the Attachment/Detachment Cycle of Electrostatic Micro Actuators
Keith M. Anderson and J. Edward Colgate

Micromechanical Sensors, Actuators, and Systems, D. Cho, et al., ed.
DSC-Vol. 32, ASME, 255-268, 1991

On the Inherent Limitations of Force Feedback Compliance Controllers
Ed Colgate
Robotics Research - 1989, K. Youcef-Toumi and H. Kazerooni, ed.
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DSC-Vol. 14, ASME, 23-30, 1989

Robust Control of Manipulator Interactive Behavior

J.E. Colgate and N. Hogan
Modeling and Control of Robotic Manipulators and Manufacturing Processes, R. Shoureshi, K. Youcef-

Toumi, and H. Kazerooni, ed.
DSC-Vol. 6, ASME, 149-159, 1987
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