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(215) 573-2786

EDUCATION

Doctor of Philosophy, M echanical Engineering, Stanford University, Stanford, CA

Primary Fields: Haptics and Telerobotics

Dissertation: Characterizing and controlling the high-frequency dynamics of haptic interfaces
Advisor: Dr. GYnter Niemeyer

Completion Date: June 2006

Master of Science, M echanical Engineering, Stanford University, Stanford, CA

Depth Area: Mechatronics
Breadth Topics. Medica device design, computer-aided prototyping, and controls
Completion Date: June 2002

Bachelor of Sciencewith Distinction, Mechanical Engineering, Stanford University, Stanford, CA

Graduation Award: Henry Ford Il Scholar, the top graduate in the School of Engineering
Completion Date: June 2000

APPOINTMENTSAND POSITIONS

Skirkanich Assistant Professor of Innovation, University of Pennsylvania, Philadelphia, PA

Department: Mechanical Engineering and Applied Mechanics

Affiliations. General Robotics, Automation, Sensing and Perception (GRASP) Laboratory and
Human Modeling and Simulation (HM S) Laboratory

Appointment Duration: July 1, 2007, to present

Postdoctoral Research Fellow, Johns Hopkins University, Baltimore, MD

Supervisor: Dr. Allison Okamura
Affiliation: Engineering Research Center for Computer-Integrated Surgical Systems and Technology
Appointment Duration: August 28, 2006, to June 30, 2007

AWARDS

Best Haptic Technology Paper, World Haptics Conference, 2007

Best Student Paper Award, Dynamic Systems and Controls Division, ASME IMECE, 2004

Best Poster Award, Medicine Meets Virtual Reality, 2004

Henry Ford Il Scholar, #1 student in School of Engineering, Stanford University, 2000

Henry O. Fuchs Memoria Award for excellence in mechanica design, Stanford University, 2000
Best of Program, James F. Lincoln Arc Welding Foundation Design Competition, 2000

Terman Award for Scholastic Achievement in Engineering, Stanford University, 2000

Stanford Scholar Athlete Award, 1999, 1998, 1997

Valedictorian, Brentwood School, Los Angeles, CA, 1996
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FELLOWSHIPSAND HONOR SOCIETIES

Tuition Fellowship, IEEE-RAS/IFRR School of Robotics Science on Haptic Interaction, 2006
Travel Grant, |EEE Internationa Conference on Robotics and Automation, 2005.
Achievement Rewardsfor College Scientists (ARCS) Fellowship, 2004-2005
National Science Foundation Graduate Research Fellowship, 2000-2003
MacDonald Memorial Fellowship, Stanford University, 2000-2001

Tau Beta Pi Fellowship, 2000-2001

Mayfield Fellow, Stanford Entrepreneurship Program, 2000-2001

ASME Kenneth Andrew Roe Scholarship, 1999

Phi Beta KappaHonor Society, elected Junior Year, 1999

Tau Beta Pi Engineering Honor Society, elected Junior Year, 1999

Cap and Gown, Stanford Women@Honor Society, elected Junior Year, 1998
President® Scholar, Stanford University, 1996

JOURNAL ARTICLESAND BOOK CHAPTERS

J. P.Fiere, G. Niemeyer, and K. J. Kucherbecker. Analyzing Stylus Contact Dynamics for Realistic Haptic
Rendering. In preparaton for submission to |EEE Transacions on Haptics

A. Blark, A. M. Okamura, and K. J. Kucherbecker. Idertifying the Role of Propriocegtion in Upper-Limb
Prastheds Control: Studieson Targeted Motion. Submittedto ACM Tramsactions on Applied Perception.

A. M. Okamua, K. J. Kucherbecker, anrd M. Malvash. Measurement-Based Modeling for Haptic Display.
Chapter in Haptic Rerdering: Algorithms and Applicaions. Eds. M. Lin and M. Otaduy. A. K. PetersLtd.
Pages443-468, July 2008.

K. J Kuchenbecker and G. Niemeyer. Induced Master Motion in Force-Reflecting Teleoperation. ASME
Journa of Dynamic Systems, M easurement, and Control. Volume 128(4):800-810, December 2006.

K. J Kuchenbecker, J Fiene, and G. Niemeyer. Improving Contact Realism Through Event-Based
Haptic Feedback. 1EEE Transactionson Visualization and Computer Graphics. Volume 12(2):219-230,
March/April 2006.

W. R. Provancher, M. R. Cutkosky, K. J Kuchenbecker, and G. Niemeyer. Contact Location Feedback
for Haptic Perception of Curvature and Object Motion. Internationa Jurnal of Robotics Research,
Volume 24(9):691-702, September 2005.

PEER-REVIEWED CONFERENCE PAPERS

M. Yang, J Lu, A. Safonova, and K. J Kuchenbecker. GPU Methods for Enabling Real-Time Haptic
Interaction with 3D Fluids. Submitted to ACM SIGGRAPH Symposium on Interactive 3D Graphics
and Games (i3D), 2009.

N. Gurari, K. J Kuchenbecker, and A. M. Okamura. Siffness Discrimination with Visual and
Proprioceptive Cues. Submitted to IEEE World Haptics Conference, 2009.

Q. J Lindsey, N. A. Tenenholtz, and K. J Kuchenbecker. Image-Enabled Force Feedback for Robotic
Tedeoperation of a Flexible Tool. Submitted to |EEE World Haptics Conference, 2009.

J M. Romano, S. R. Gray, N. T. Jacobs, and K. J Kuchenbecker. Toward Tactilely Transparent Gloves.
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Collocated Sip Sendng and Vibrotactile Actuation. Submitted to |EEE World Haptics Conference,
2009.

K. N. Winfree, J Gewirtz, T. Mather, J Fiene, and K. J Kuchenbecker. A High Fidelity Ungrounded
Torque Feedback Device TheiTorquU 2.0. Submitted to |EEE W orld Haptics Conference, 2009.

J M. Romano and K. J Kuchenbecker. The AirWand: Desgn and Characterization of a Large-
Workspace Haptic Device. Submitted to |EEE International Conference on Robotics and Automation,
2009.

M. Yim, K. J Kuchenbecker, P. Arratia, J Bassani, J Fiene, V. Kumar, and J Lukes. Practice-Integrated
Undergraduate Curriculum in Mechanical Engneering. In Proceedings, ASEE Annual Conference and
Exposition, June 2008.

K. J Kuchenbecker, D. Ferguson, M. Kutzer, M. Moses, and A. M. Okamura. The Touch Thimble:
Providing Fingertip Contact Feedback During Point-Force Haptic Interaction. In Proceedings, | EEE
Symposium on Haptic Interfaces for Virtual Environment and Teleoperator Systems, pages 239-246,
March 2008.

K. J Kuchenbecker, N. Gurari, and A. M. Okamura. Effects of Visual and Haptic Position Feedback on
Human Control of Targeted Movement. In Proceedings, IEEE International Conference on
Rehabilitation Robotics, pages 513-524, June 2007.

C. B. Muller, E. H. B. Smith, J Chou-Green, T. Daniels-Race, A. Drummond, and K. J Kuchenbecker.
The Power of External Mentors for Women Pursuing Academic Careers in Engneering and Sdence:
Sories of MentorNet ACE and its ProtZgZs and Mentors. In Proceedings, Women in Engineering
Programsand Advocates Network (WEPAN) Nationa Conference, June 2007.

J Fene and K. J Kuchenbecker. Shaping Event-Based Haptic Transents Via an Improved
Understanding of Real Contact Dynamics. In Proceedings, |EEE World Haptics Conference, pages 170-
175, March 2007. (Best Haptic Technology Paper Award)

K. J Kuchenbecker and G. Niemeyer. Improving Telerobotic Touch Via High-Frequency Acceleration
Matching. In Proceedings, |EEE International Conference on Robotics and Automation, pages 3893-
3898, May 2006.

J Fiene, K. J Kuchenbecker, and G. Niemeyer. Event-Based Haptic Tapping with Grip Force
Compensation. In Proceedings, |EEE Symposium on Haptic Interfaces for Virtual Environment and
Teleoperator Systems, pages 117-123, March 2006.

K. J Kuchenbecker and G. Niemeyer. Modding Induced Master Motion in Force-Reflecting
Tdeoperation. In Proceedings, |EEE International Conference on Robotics and Automation, pages
348-353, April 2005.

K. J Kuchenbecker, J Fiene, and G. Niemeyer. Event-Based Haptics and Acceeration Matching:
Portraying and Assessing the Realism of Contact. In Proceedings, IEEE World Haptics Conference,
pages 381-387, March 2005.

K. J Kuchenbecker and G. Niemeyer. Cancding Induced Master Mation in Force-Reflecting
Teleoperation. In Proceedings, ASME IMECE Symposium on Advances in Robot Dynamics and
Control, Volume 2, Paper Number 60049, November 2004. (Best Student Paper Award)
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K. J Kuchenbecker, W. R. Provancher, G. Niemeyer, and M. R. Cutkosky. Haptic Display of Contact
Location. In Proceedings, |IEEE Symposium on Haptic Interfaces for Virtual Environment and
Teleoperator Systems, pages 40-47, March 2004.

K. J Kuchenbecker, J G. Park, and G. Niemeyer. Characterizing the Human Wrist for Improved Haptic
Interaction. In Proceedings, ASME IMECE Symposium on Advances in Robot Dynamics and Control,
Volume 2, Paper Number 42017, November 2003.

W. R. Provancher, K. J Kuchenbecker, G. Niemeyer, and M. R. Cutkosky. Perception of Curvature and
Object Motion Via Contact Location Feedback. In Proceedings, International Symposium of Robotics
Research, October 2003.

SHORT PEER-REVIEWED CONFERENCE PAPERS

J M. Romano, A. Safonova, and K. J Kuchenbecker. Real-Time Graphic and Haptic Smulation of
Deformable Tissue Puncture. To appear in Proceedings, Medicine Meets Virtual Reality, January 2009.

M. Yang, J Lu, Z. Zhou, A. Safonova, and K. J. Kuchenbecker. A GPU-Based Approach for Real-Time
Haptic Rendering of 3D Fluids. To appear in Proceedings, SIGGRAPH Asia, December 2008.

A. Blank, A. M. Okamura, and K. J Kuchenbecker. Effects of Proprioceptive M otion Feedback on Sghted
and Unsighted Control of a Virtual Hand Prosthesis. In Proceedings, | EEE Symposium on Haptic
Interfacesfor Virtual Environment and Teleoperator Systems, pages 141-142, March 2008.

K. J Kuchenbecker. Haptography: Capturing the feel of real objectsto enable authentic hapticrendering
(invited paper). In Proceedings, Haptic in Ambient Systems (HAS) Workshop, in conjunction with the
ICST First International Conference on Ambient Media and Systems, February 2008.

K. J Kuchenbecker, N. Gurari, and A. M. Okamura. Quantifying the Value of Visual and Haptic
Position Feedback in Force-Based Mation Control. In Proceedings, |IEEE World Haptics Conference,
pages 561-562, March 2007.

G. Niemeyer, K. J Kuchenbecker, R. Bonneau, P. Mitra, A. M. Reid, J Fiene, and G. Weldon. THUMP:
an Immersve Haptic Console for Surgcal Smulation and Training. In Proceedings, Medicine Meets
Virtual Reality, January 2004. (Best Poster Award)

DEMONSTRATIONS

P. Kapur, S. Premakumar, S. Jax, L. Buxbaum, A. Dawson, and K. J Kuchenbecker. Vibrotactile
Feedback System for Intuitive Upper-Limb Rehabilitation. Hands-on demonstration submitted to |IEEE
World Haptics Conference, 2009.

W. McMahan and K. J Kuchenbecker. Displaying Realistic Contact AccelerationsVia a Dedicated
Vibration Actuator. Hands-on demonstration submitted to |EEE W orld Haptics Conference, 2009.

J M. Romano, S. R. Gray, N. T. Jacobs, and K. J Kuchenbecker. Toward Tactilely Transparent Gloves.
Collocated Sip Sensng and Vibrotactile Actuation. Hands-on demonstration (with associated paper)
submitted to |EEE World Haptics Conference, 2009.

N. Tenenholtz, A. Tozzo, J Fiene, and K. J Kuchenbecker. Ball-E: A Small-Footprint Haptic Device for
Surface Exploration. Hands-on demonstration submitted to |EEE World Haptics Conference, 2009.
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K. N. Winfree, J Gewirtz, T. Mather, J Fiene, and K. J Kuchenbecker. A High Fidelity Ungrounded
Torque Feedback Device TheiTorqU 2.0. Hands-on demonstration (with associated paper) submitted
to IEEE World Haptics Conference, 2009.

K. J Kuchenbecker, D. Ferguson, and A. M. Okamura. The Touch Thimble. Hands-on demonstration at
the |EEE Symposium on Haptic Interfacesfor Virtual Environment and Teleoperator Systems, March
2008.

K. J Kuchenbecker, N. Gurari, and A. M. Okamura. Comparing Visual and Haptic Postion Feedback.
Hands-on demonstration at |EEE W orld Haptics Conference, Tsukuba, Japan. March 2007.

K. J Kuchenbecker, J Fiene, and G. Niemeyer. Event-Based Haptic Feedback. @ Hands-on
demonstration at |EEE World Haptics Conference, Pisa, Italy. March 2005.

PATENTS

G. Niemeyer, N. Tanner, K. J Kuchenbecker, and J Fiene. High Frequency Feedback in Teerobotics
and Haptics. Provisonal United States patent application #60/712,355, filed August 29, 2005.

B. G. MacGregor, et a. Partition pand with modular appliance mounting arrangement. United States
Patent #6,851,226, issued February 8, 2005. International patents also issued.

A. Calder, L. Bayer, K. Kuchenbecker, and E. Froelich. Sdf-Sarvice Terminal. European Patent
#1,258,842, issued November 20, 2002. United States patent pending under application #10/101,582.

TECHNICAL PRESENTATIONS

Application: Haptics. Workshop on Contact M odels for Manipulation and Locomotion, |EEE
International Conference on Robotics and Automation, Pasadena, California. May 19, 2008.

The Touch Thimble: Providing Fingertip Contact Feedback During Point-Force Haptic Interaction. |EEE
Symposium on Haptic Interfacesfor Virtual Environment and Teleoperator Systems, Reno, Nevada.
March 13, 2008.

Rendering Realistic Contact with Virtual Surfaces Via Event-Based Haptic Feedback. Tutoria
presentation, Workshop on Integration of Hapticsin Virtual Environments. from Perception to
Rendering. |EEE Virtual Reality Conference, Reno, Nevada. March 8, 2008.

Realistic Haptic Feedback for Virtual Environments and Tdeoperation. Invited Seminar, City College
of New York, New York, New York. February 7, 2008.

Haptics Touch-Based Interaction with Real, Remote, and Virtual Environments. Guest lecture, EMTM
695 Robotics Class, Executive Masters in Technology and Management program, University of
Pennsylvania, Philadelphia, Pennsylvania. October 26, 2007.

Effects of Visual and Haptic Podtion Feedback on Human Control of Targeted Movement. |EEE
International Conference on Rehabilitation Robotics, Noordwijk, Netherlands. June 12, 2007.

High-Frequency Accderation Matching for Realistic Haptic Interaction. Invited Seminar,
Somatosensory Group, Krieger Mind/Brain Institute, Johns Hopkins University, Baltimore, Maryland.
November 29, 2006.
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Characterizing and Controlling the High-Frequency Dynamics of Haptic Interfaces. ERC-CISST
Seminar, Johns Hopkins University, Baltimore, Maryland. October 11, 2006.

Characterizing and Contralling the High-Frequency Dynamics of Haptic Interfaces. Doctoral Defense,
Department of M echanical Engineering, Stanford University, Stanford, California. May 30, 2006.

Improving Teerobotic Touch Via High-Frequency Accderation Matching. IEEE International
Conference on Robotics and Automation, Orlando, Horida. May 18, 2006.

Characterizing and Contralling the High-Frequency Dynamics of Haptic Interfaces. Invited Seminar,
Department of Mechanical Engineering and Applied Mechanics, University of Pennsylvania,
Philadelphia, Pennsylvania. April 13, 2006.

Realistic Haptic Feedback for Virtual Environments and Teleoperation. Invited Seminar, University of
British Columbia, Vancouver, Canada, Jnuary 30; University of California, Riverside, February 6;
Univergity of California, Santa Cruz, February 8; University of Pennsylvania, February 14; Johns Hopkins
University, February 16; Northwestern University, February 20; Cal Poly San Luis Obispo, February 27;
Tufts University, March 2; University of Maryland, College Park, March 9; University of Michigan, Ann
Arbor, March 21; Carnegie Mellon University, March 23; Massachusetts Institute of Technology, April
5; Columbia University, April 12; Duke University, April 17; Georgia Tech, April 18, 2006.

Modeing Induced Master Motion in Force-Reflecting Teleoperation. |EEE Internationa Conference on
Robotics and Automation, Barcelona, Spain. April 19, 2005.

Event-Based Haptics and Accdleration Matching Portraying and Assessng Realism of Contact. 1EEE
World Haptics Conference, Pisa, Italy. March 20, 2005.

Cancding Induced Master Motion in Force-Reflecting Teleoperation. International Mechanical
Engineering Congress and Exposition, Dynamic Systems and Controls Divison, Symposum on
Advancesin Robot Dynamics and Control, Anaheim, California. November 18, 2004.

Haptic Display of Contact Location. 12" Symposium on Haptic Interfaces for Virtual Environment and
Teleoperator Systems, Chicago, lllinois. March 27, 2004.

Characterizing the Human Wrist for Improved Haptic Interaction. International Mechanical Engineering
Congress and Exposition, Dynamic Systems and Controls Division, Symposum on Advances in Robot
Dynamics and Control, Washington, D.C. November 19, 2003.
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TEACHING EXPERIENCE

Introductory Mechanics Lab, University of Pennsylvania Fall 2007 and 2008

Professor for MEAM 147, a new freshman dass of thirty-eight (2007) and seventy (2008)
students. Designed and led weekly experimental labs on fundamental principles in mechanics.
Developed a custom camera-based motion capture system used in six labs, and wrote original
interactive workbooks to guide students through all eleven experiments. Mean end-semester
teaching evaluation score of 3.90 out of 4.00 in 2007 (thirty-eight student respondents).

HapticInterfacesfor Virtual Environmentsand Teleoperation, University of Pennsylvania Spring 2008

Professor for MEAM 625, a new gaduate-levd dass of eighteen students. Lectured and led
discussons on a wide range of current topics in the field of haptics. Student work included
written and hands-on homework assignments, weekly readings, an oral paper presentation, and
a team project with open house demonstration and report. Mean end-semester teaching
evaluation score of 3.77 out of 4.00 (eighteen student respondents).

Dynamics, Stanford University Fall 2005

Course assstant for E15, an undergraduate engneering fundamental. Led weekly session of
fifteen students, held office hours, gave one lecture, and helped grade exams. Mean mid-quarter
teaching evaluation score of 5.00 out of 5.00 (ten student respondents).

Statics, Stanford University Fall 2004

Course assistant for E14, an undergraduate engneering fundamental. Organized class lab
activities, led weekly sesson of thirty students, held office hours, and helped grade exams.
Mean teaching evaluation score of 6.47 out of 7.00.

Control System Design and Simulation, Stanford University Spring 2004

Course assistant for E206, a graduate lecture and lab course. Organized laboratory work,
helped design problem sets, graded assignments and exams, generated solutions, held office
hours, and conducted review sessions. Mean teaching evaluation score of 4.34 out of 5.00.

Computer-Aided Design and Prototyping, Stanford University Winter 2002

Teaching assstant for ME213, a lecture and lab cdlass Lectured, designed weekly lab sessions,
taught CAD, CAM, and CNC techniques, and coached student design projects.

Design and Manufacturing, Stanford University Fall 2000 B Winter 2002

Teaching assistant in the Product Realization Laboratory, a student prototyping and fabrication
faclity. Taught structured labs, presded over open sessions in the machine shop, wood shop,
welding room, and foundry, and coached small groups of ME203 students on individual
projects. Also independently revised and published the PRL&450-page TA Handbook.
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W ORK EXPERIENCE

Dr. Harcharan Gill, Department of Urology, Stanford University, Stanford, CA Fall 2001

Designed and prototyped a handheld needle driver for use in urological surgery as part of
ME394: Medical Device Design. Worked closely with a surgeon and created a tool that lets the
user precisely control the angle of a suturing needle without requiring large hand motions.

SoChaStudio, IDEO, Pao Alto, CA Summer 2001

Developed a new line of technology-centric office furniture for Steelcase Inc. Activities
included brainstorming, prototyping, extensive CAD modeling in Pro/E, meeting with client
and legal staff, and presenting designs to top management. United States and international
patentsissued.

Kibu, Inc., Redwood City, CA Summer 2000

Designed and developed technology tools for startup company targeting the teen girl
demographic. Launched web-based chat and message boards. Participated in market strategy.
Part of the Stanford M ayfield Fellows Program on entrepreneurship in engineering.

NCR, Inc., Dundee, Scotland Spring 2000

As part of ME112: Mechanical Design, co-created a newly efficient method of handling and
distributing ATM currency. Won Stanford® Fuchs Memorial Award. Won Best of Program in
Lincoln Arc Welding Design Contest. European patent issued. United States patent pending.

USER Group, IBM Almaden Research Center, San Jose, CA Summer 1999

Explored new product directions for enabling innovative human-computer interaction,
including tablet computers and alternativesto the standard mouse.

PROFESSIONAL AFFILIATIONS

Institute of Electrical and Electronics Engineers (IEEE), Robotics and Automation Society
American Society of Mechanical Engineers (ASME), Dynamic Systems and Controls Division
Association for Computing Machinery (ACM)
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SERVICEACTIVITIES

| EEE Haptics Symposium Conference Spring 2007 B Spring 2010

Program Committee Member. Recruiting high-quality reviewers, reviewing submitted papers,
and helping organize and run this biannual single-track conference. 2008 duties additionally
included chairing a paper presentation session on Haptic Rendering.

Assorted Journals, Conferences, and Funding Agencies Ongoing

Technical Reviewer. Evaluating submitted journal articles, conference papers, and grant
proposals on the basis of relevance, technical soundness, references, and readability.
Recommending revisions and acceptance/funding. Primary publishing organizations are the
IEEE, ASME, and ACM. Averagereviewing load istwo papers per month.

Advancing Women in Engineering, University of Pennsylvania Fall 2007 B Present

Faculty advisory committee member. Representing the Mechanical Engineering and Applied
Mechanics Department to advise on school-wide initiatives to strengthen the representation of
women in engineering at Penn. Recent initiatives include a survey of all Penn engineering
undergrads and the establishment of PennGEM S, an engineering summer camp for girls.

Student Advising, University of Pennsylvania Fall 2007 B Present

Academic advisor. Formal and informal advising of all levels of students at Penn; formal
advisees are undergraduates and graduates from the MEAM Department or the Masters
program in Robotics. Primary activities include helping students choose courses and plan a
career path, writing recommendation letters, and giving occasional talks on career planning.

TA Trainingand Teaching Evaluations, Stanford University Spring 2004 B Spring 2007

ME progam founder and CTL technology consultant. Organized quarterly meetings for
teaching assistants in the ME Department, created an META resources website, and developed
and administered mid- and end-of-quarter web-based teaching evaluations. Continued work
with Stanford® Center for Teaching and Learning created an automated teaching evaluation
system now being used university-wide for TAs, lecturers, and professors.

Women in Engineering, Stanford University Fall 2001 B Spring 2006

Member of the Mechanical Engneering Women® Group, president from 2003 to 2005; Co-
founder and webmaster of the Sdence and Engineering Graduate Women® Assodation. Helped
plan yearly E311A seminar, recruited speakers, and organized course logistics. Also helped
plan four Welcome Receptions for Graduate Women in Engineering and attended monthly
organizational meetings. Created SEGWA to strengthen the community of graduate women in
technical disciplines at Stanford, coordinated with existing student groups, planned events,
and created group website and dynamic online calendar.

Cap and Gown Alumnae Board, Stanford University Fall 2000 B Summer 2005

Member, co-secretary, and community service liaison. Organized a variety of events for the
Stanford women® honor society, bringing together undergraduate and alumnae members,
Handled electronic communication with our two thousand alumnae members, planned
community service trips, organized networking events, and attended quarterly board meetings.
President of the student executive board from 2000 to 2001.



