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Pervasive Computing, October-December , 2004: pp 24-33.
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Robots, Vol. 1, Ed. A. Elfes and S. S. Iyengar, IEEE Computer Society Press, 1991, pp. 503-526.

Kumar, V., Rahman, T., and Krovi, V., "Assistive Devices for People with Motor Disabilities," Wiley
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Kumar, V., Zefran, M., and Ostrowski, J., “Intelligent Motion Planning and Control,” Handbook of
Industrial Robotics, John Wiley and Sons, Ed. S. Nof, 1998.

Bicchi, A. and Kumar, V., “Robotic Grasping and Manipulation,” Ramsete: Articulated and Mobile
Robots for Services and Technology, Eds. Siciliano, Bicchi, Nicosia, and Valigi, Lecture Notes in
Control and Information Series (LNCIS), Vol. 270, Springer Verlag, 2001.
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Krovi, V. and Kumar, V., “Rapid Design and Prototyping of Customized Rehabilitation Aids,”
Encylopedia of Library and Information Science, Ed. A. Kent, 2001.

R. Fierro, P. Song, A. Das, and V. Kumar, “Cooperative Control of Robot Formations,” Cooperative
Control and Optimization: Series on Applied Optimization, Ed. R. Murphey and P. Paradalos, Kluwer
Academic Press, 2002: 79-93.

Zhang, F., Grocholsky, B., Kumar, V., and M. Mintz, “Cooperative Control for Localization of
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Vol. 309, Eds: V. Kumar, N. Leonard, and A. S. Morse, Springer Verlag, 2004.

Kumar, V., Leonard, N., and A. S. Morse, Editors, Cooperative Control, Lecture Notes in Control and
Information Sciences, Vol. 309, Springer Verlag, 2004.
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C. Belta and V. Kumar, “Geometric Methods for Multirobot Optimal Motion Planning,” Handbook of
Geometric Computing, E. B. Corrochano, Springer-Verlag, 2005.

Refereed Papers in Conference Proceedings and Books

1.

Kumar, V., Tsai, M.J., and Waldron, K.J., "Geometric Optimization of Manipulator Structures for
Working Volume and Dexterity," Proceedings of the IEEE International Conference on Robotics
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Kumar, V. and Waldron, K.J., "Suboptimal Algorithms for Force Distribution in Multifingered
Grippers," Proceedings of the IEEE International Conference on Robotics and Automation, Raleigh,
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Pandy, M.G., Kumar, V., Berme, N., and Waldron, K.J., "The Dynamics of Quadrupedal
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Proceedings of the ASME Conference on Applied Mechanics, Bioengineering and Fluids
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Research, ASME pub. DE-Vol. 11, Ed. S.A. Velinsky, Proceedings of the 1987 ASME Winter
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Kumar, V. and Waldron, K.J., "Force Distribution in Closed Kinematic Chains," Proceedings of the
IEEE International Conference on Robotics and Automation, Philadelphia, April 1988, pp. 114-119.
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Operation on Uneven Terrain," Proceedings of the 7th CISM-IFToMM Symposium on Theory and
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Kumar, V. and Waldron, K.J., "Force Distribution in Walking Vehicles on Uneven Terrain," in
Trends and Developments in Mechanisms, Machines and Robotics, Ed. A. Midha, ASME pub. DE-
Vol. 15-3, Proceedings of the 1988 ASME Mechanisms Conference, Kissimmee, Florida, 1988, pp.
473-480.
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Ulrich, N. and Kumar, V., "Grasping Using Fingers with Coupled Joints," in Trends and
Developments in Mechanisms, Machines and Robotics, Ed. A. Midha, ASME pub. DE-Vol. 15-3,
Proceedings of the 1988 ASME Mechanisms Conference, Kissimmee, Florida, 1988, pp. 201-208.

Gardner, J.F., Kumar, V. and Ho, J.H., "Kinematics and Control of Redundantly Actuated Closed
Chains," Proceedings of the IEEE International Conference on Robotics and Automation,
Scottsdale, Arizona, May 1989, pp. 418-424.

Kumar, V. and Gardner, J.F., "Kinematics of Redundantly Actuated Kinematic Chains," Advanced
Robotics 1989, Ed. K. J. Waldron, Proceedings of the 4th International Conference on Advanced
Robotics, Columbus, June 1989, pp. 488-512.

Yun, X., and Kumar, V., "An Approach to Simultaneous Control of Trajectory and Interaction
Forces in Dual Arm Configurations," Advanced Robotics 1989, Ed. K. J. Waldron, Proceedings of
the 4th International Conference on Advanced Robotics, Columbus, June 1989, pp. 278-298.

Kumar, V., Yun, X., and Bajcsy, R., "Exploration of Unknown Mechanical Assemblies through
Manipulation," Advances in Intelligent Robotics Systems Symposium, SPIE, Philadelphia, November
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Kumar, V., Meyer, B.P., and Ulrich, N., "Mechanics and Design of a Planar Parallel Manipulator,"
Proceedings of the Ist National Conference on Applied Mechanisms and Robotics, Cincinnati,
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J-H. Kim, and Kumar, V., "Robot Kinematics via Line Transformations," Proceedings of the Ist
National Conference on Applied Mechanisms and Robotics, Cincinnati, November 5-8, 1989.

Chen, W., and Kumar, V., "Inertial Characteristics of Redundant Robotic Systems," in Robotics
Research - 1989, Ed. K. Youcef-Toumi and H. Kazerooni, Proceedings of the 1989 ASME Winter
Annual Meeting, December 11-15, 1989, pp. 131-142.

Yun, X., King, R., Lee, 1., and Kumar, V., "A Two-Arm Exploratory System for Identifying
Movable and Removable Parts," in Robotics Research - 1989, Ed. K. Youcef-Toumi and H.
Kazerooni, Proceedings of the 1989 ASME Winter Annual Meeting, December 11-15, 1989, pp.
125-130.

Ulrich, N., Kumar, V. Paul, R.P. and Bajcsy, R., "Grasping through Mechanical Intelligence,"
Proceedings of the 8th CISM-IFToMM Symposium on Theory and Practice of Robots and
Manipulators, Cracow, Poland, 1990.

Kumar, V., "Workspaces and Geometric Dexterity of Parallel Manipulators," in Mechanism
Synthesis and Analysis, Ed. M. McCarthy, S. Derby, and A. Pisano, ASME Publication No. DE-Vol.
25, Proceedings of the 21st Biennial Mechanisms Conference, Chicago, September 15-19, 1990.

Kumar, V., "Instantaneous Kinematics of Parallel Systems," in Mechanism Synthesis and Analysis,
Ed. M. McCarthy, S. Derby, and A. Pisano, ASME Publication No. DE-Vol. 25, Proceedings of the
21st Biennial Mechanisms Conference, Chicago, September 15-19, 1990.

Pfreundschuh, G., Kumar, V. and Sugar, T.G., "Design and Control of a Three Degree of Freedom
In-Parallel Actuated Manipulator," Proceedings of the IEEE International Conference on Robotics
and Automation, April 7-11, 1991, pp. 1659-1665.

Kumar, V., Yun, X., Paljug, E., and Sarkar, N., "Control of Contact Conditions for Manipulation
with Multiple Robotic Systems," Proceedings of the IEEE International Conference on Robotics and
Automation, April 7-11, 1991, pp. 170-175.

Ulrich, N. and Kumar, V., "Passive Gravity Compensation for Robot Manipulators,"Proceedings of
the IEEE International Conference on Robotics and Automation, April 7-11, 1991, pp. 1536-1541.
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Ulrich, N. and Kumar, V., "Mechanical Design Methods of Improving Manipulator
Performance," Proceedings of the 5th International Conference on Advanced Robotics, Pisa, June
1991, pp. 515-520.

J-H. Kim, and Kumar, V., "A Kinestatic Analysis of Cooperating Robot Systems," Proceedings of
the 5th International Conference on Advanced Robotics, Pisa, June 1991, pp. 603-608.

E. Paljug, Yun, X., and Kumar, V., "Two Arm Manipulation via Controlled Rolling," Proceedings of
the 5th International Conference on Advanced Robotics, Pisa, June 1991, 591-596.

Campos, M., Bajcsy, R. and Kumar, V., "Exploratory Procedures for Material Properties: The
Temperature Perception," Proceedings of the 5th International Conference on Advanced Robotics,
Pisa, June 1991, pp. 205-210.
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Belta, C., Habets, L., and Kumar, V., “Control of multi-affine systems on rectangles with
applications to hybrid biomolecular networks,” IEEE Conference on Decision and Control,, Dec 10-
12, Las Vegas, 2002.

A. Das, J. Spletzer, V. Kumar and C. J. Taylor, “Ad Hoc Networks for Localization and Control,”
IEEE Conference on Decision and Control, Las Vegas, Dec 10-12, 2002.

Calin Belta and Vijay Kumar, “Towards abstraction and control for large groups of robots,” 2nd
International Workshop on Control Problems in Robotics and Automation, Las Vegas, NV, Dec
2002.

G. A. S. Pereira, V. Kumar, and M. F. M. Campos, “Decentralized Algorithms for Multirobot
Manipulation via Caging,” in Proceedings of the Fifth International Workshop on Algorithmic
Foundations of Robotics (WAFR'02), pp. 242-258, (Nice, France), December 2002.

R. Alur, C. Belta, F. Ivancic, V. Kumar, H. Rubin, J. Schug, O. Sokolsky and J. Webb, Visual
programming for modeling and simulation of bioregulatory networks, “International Conference on
High Performance Computing,” Bangalore, India, Dec. 2002.

G. A. S. Pereira, V. Kumar, and M. F. M. Campos, “Localization and Tracking in Robot Networks,”
in Proceedings of the 11th International Conference on Advanced Robotics (ICAR'03), (Coimbra,
Portugal), June 30 - July 3, 2003.

G. A. S. Pereira, A. K. Das, V. Kumar, and M. F. M. Campos, “Decentralized Motion Planning for
Multiple Robots subject to sensing and communication constraints,” in Proceedings of the Second
Multi-Robot Systems Workshop, pp. 267-278, (Washington, DC, USA), March 2003.

C. Belta, P. Finin, A. Halasz, M. Imielinski, J. Kim, V. Kumar and H. Rubin, “Modeling and
analysis of metabolism and the stringent response in Mycobacterium tuberculosis,” Proceedings of
the DARPA Biocomp PI meeting, May, 13-16, 2003.

G. Kantor, S. Singh, R. Peterson, D. Rus, A. Das, V. Kumar, G. Pereira and J. Spletzer, Distributed
Search and Rescue with Robot and Sensor Teams, in Proceedings of the 4th International
Conference on Field and Service Robotics, July, 2003, Japan.

Song, P. and V. Kumar, “Distributed Compliant Model for Efficient Dynamic Simulation of Systems
with Frictional Contacts,” ASME International Design Engineering Technical Conferences, Chicago,
September, 2003.

Calin Belta and Vijay Kumar, “Abstraction and control for groups of fully-actuated planar robots,”
Proceedings of the 2003 [EEE International Conference on Robotics and Automation, Taipei,
Taiwan, September 2003.
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G. A. S. Pereira, V. Kumar, and M. F. M. Campos, “Formation Control with Configuration Space
Constraints,” Proceedings of the International Conference on Intelligent Robots and Systems,
October 27 - 31, 2003.

S. Chitta and V. Kumar, “Dynamics and Generation of Gaits for a Planar Rollerblading Robot,”
Proceedings of the International Conference on Intelligent Robots and Systems, October 27 - 31,
2003.

S. Parikh, R. Rao, S. Jung, V. Kumar, J. Ostrowski, and C. Taylor, “Human Robot Interaction and
Usability Studies for a Smart Wheelchair,” Proceedings of the International Conference on
Intelligent Robots and Systems, Las Vegas, October 27 - 31, 2003.

J. W. Kim, J. F. Keller, and V. Kumar, “Design and Verification of Controllers for Airships,”
Proceedings of the International Conference on Intelligent Robots and Systems, October 27 - 31,
2003.

R. Rao, V. Kumar, and C. Taylor, “Visual Servoing of a UGV from a UAV using Differential
Flatness,” Proceedings of the International Conference on Intelligent Robots and Systems, Las
Vegas, October 27 - 31, 2003.

S. G. Loizou, H. G. Tanner, V. Kumar and K. J. Kyriakopoulos, “Closed loop navigation for mobile
agents in dynamic environments,” Proceedings of the International Conference on Intelligent Robots
and Systems, October 27 - 31, 2003.

G. Grudic, V. Kumar and L. Ungar, “Using Policy Gradient Reinforcement Learning on
Autonomous Robot Controllers,” Proceedings of the International Conference on Intelligent Robots
and Systems, October 27 - 31, 2003.

Belta, C., Pereira, G., and Kumar, V., “Abstraction and control policies for large groups of robots,”
11th International Symposium of Robotics Research, October 19-22, 2003, Siena, Italy.

Belta, C., Finin, P., Habets, L.C., Halasz, A., Imielinski, M., Kumar, V., and Rubin, H.
Understanding the Bacterial Stringent Response Using Reachability Analysis of Hybrid Systems. 7t
International Workshop on Hybrid Systems: Computation and Control. Lecture Notes in Computer
Science 2993. R. Alur and G. J. Pappas (Eds.) 111-125, 2004.

S. P. Parikh, V. Grassi Jr., V. Kumar, and J. Okamoto Jr., “Incorporating User Inputs in Motion
Planning for a Smart Wheelchair,” ,” IEEE International Conference on Robotics and Automation,
New Orleans, LA, April 2004.

L. Chaimowicz, B. Grocholsky, J. F. Keller, V. Kumar and C. J. Taylor, “Experiments in Multirobot
Air-Ground Coordination,” [EEE International Conference on Robotics and Automation, New
Orleans, LA, April 2004.

Zhang, F., B. Grocholsky, and V. Kumar, “Formations for Localization of Robot Networks,” IEEE
International Conference on Robotics and Automation, New Orleans, LA, April 2004.

M. A. Hsieh, V. Kumar, and C. J. Taylor, “Constructing Radio Signal Strength Maps with Multiple
Robots,” IEEE International Conference on Robotics and Automation, New Orleans, LA, April
2004.

Chitta, C., Heger, F., and V. Kumar, “Design and Gait Control of a Roller Blading Robot,” IEEE
International Conference on Robotics and Automation, New Orleans, LA, April 2004.
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P. Song, J. Trinkle, V. Kumar, and J. Pang, “Design of Part Feeding and Assembly Processes with
Dynamics,” IEEE International Conference on Robotics and Automation, New Orleans, LA, April
2004'".

R. Rao, C.J. Taylor, and V. Kumar, “Experiments in Robot Control from Uncalibrated Overhead
Imagery,” Proceedings of the 9th International Symposium of Experimental Robotics, Singapore,
June 2004.

B. Grocholsky, S. Bayraktar, V. Kumar, C. J. Taylor, and G. Pappas, “Synergies in Feature
Localization by Air-Ground Teams,” Proceedings of the 9th International Symposium of
Experimental Robotics, Singapore, June 2004.

R. Rao, C.J. Taylor, and V. Kumar, “Calibrating an Air-Ground Control System from Motion
Correspondences,” Proceedings of the IEEE International Conf. on Computer Vision and Pattern
Recognition, Washington D.C., June 2004.

L. Chaimowicz and V. Kumar, “Aerial Shepherds: Coordination among UAVs and Swarms of
Robots,” 7" International Symposium on Distributed Autonomous Robotic Systems, Toulouse,
France, June 23-25, 2004.

J. Esposito, J. W. Kim, and V. Kumar, “Adaptive RRT’s for Validating Hybrid Robotic Control
Systems,” 6™ International Workshop on Algorithmic Foundations of Robotics, Utrecht,
Netherlands, July 11-13, 2004.

Zhang, F., Pereira, G., and V. Kumar, “Necessary and Sufficient Conditions for Localization of
Robot Networks,” ASME International Design Engineering Technical Conferences, Mechanics and
Robotics Conference, Salt Lake City, 2004'%.

Stump, E. and V. Kumar, “Workspace Delineation of Cable-Actuated Parallel Manipulators,” ASME
International Design Engineering Technical Conferences, Mechanics and Robotics Conference, Salt
Lake City, 2004.

Chitta, C., Heger, F., and V. Kumar, “Design, Analysis, Simulation and Experimental Results for a
Rollerblading Robot,” ASME International Design Engineering Technical Conferences, Mechanics
and Robotics Conference, Salt Lake City, 2004.

L. Chaimowicz, A. Cowley, B. Grocholsky, M. A. Hsieh, J. F. Keller, V. Kumar, and C. J. Taylor,
“Deploying Air-Ground Multi-Robot Teams in Urban Environments,” Proceedings of the Third
Multi-Robot Systems Workshop, Washington, DC, March 2005.

S. Chitta, P. Cheng, E. Frazzoli, and V. Kumar, “RoboTrikke: A Novel Undulatory Locomotion
System,” IEEE International Conference on Robotics and Automation, April 18-22, 2005,
Barcelona, Spain.

R. Rao, V. Kumar, and C. J. Taylor, “Planning and Control of Mobile Robots in Image Space from
Overhead Cameras,” IEEE International Conference on Robotics and Automation, April 18-22,
2005, Barcelona, Spain.

B. Grocholsky, R. Swaminathan, J. Keller, V. Kumar and G. Pappas, “Information Driven
Coordinated Air-Ground Proactive Sensing,” [EEE International Conference on Robotics and
Automation, April 18-22, 2005, Barcelona, Spain.

L. Chaimowicz, N. Michael, and V. Kumar, “Controlling Swarms of Robots Using Interpolated
Implicit Functions,” IEEE International Conference on Robotics and Automation, April 18-22, 2005,
Barcelona, Spain.

" This paper won the Kayamori Best Paper Award.
"2 This paper was one of three finalists for the Mechanisms and Robotics Best Paper Award.
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S. P. Parikh, V. Grassi, V. Kumar, and J. Okamoto, “Usability Study of a Control Framework for an
Intelligent Wheelchair,” IEEE International Conference on Robotics and Automation, April 18-22,
2005, Barcelona, Spain.

P. Song, V. Kumar, and J-S. Pang, “A Two-Point Boundary-Value Approach for Planning
Manipulation Tasks,” Robotics: Science and Systems I, Cambridge, Massachusetts, June 8-11, 2005.

J. Kim, J. M. Esposito, and V. Kumar, “An RRT-Based Algorithm for Testing and Validating
Multirobot Controllers,” Robotics: Science and Systems I, Cambridge, Massachusetts, June 8-11,
2005.

Bharath Mukundakrishnan, Vijay Kumar, Peng Song, Jeff Trinkle, and Jong-Shi Pang, “A
hierarchical approach for design and assembly of mechanisms", Proc. 2005 ASME International
Design Engineering Technical Conf. and Computers and Information in Engineering Conf.
(IDETC/CIE '05), DETC2005-85618, ISBN 0-7918-3766-1, Volume 1, September 24-28, Long
Beach, California.

Sachin Chitta Vijay Kumar, “Biking without pedaling", Proc. 2005 ASME International Design
Engineering Technical Conf. and Computers and Information in Engineering Conf. (IDETC/CIE
'05), DETC2005-85618, ISBN 0-7918-3766-1, Volume 1, September 24-28, Long Beach, California.

A. Ahmadzadeh, A. Halasz, S. Prajna, A. Jadbabaie, and V. Kumar, “Analysis of the Lactose
metabolism in E. coli using sum-of-squares decomposition,” Joint 44™ IEEE Conference on Decision
and Control and European Control Conference (CDC-ECC ’05), Seville, Spain, December 12-15,
2005.

A. Halasz, M. Imielinksi, O. Sokolsky, H. Rubin and V. Kumar,, “The lactose utilization network of
E.Coli as a Hybrid System,” Foundations of Systems Biology and Engineering, Santa Barbara,
California, August 2005.

V. Kumar, “An International Assessment of the State-of-the-Art and Challenges in Robotics,”
International Symposium on Robotics Research, San Fransisco, CA, October 12-15, 2005. (Invited
talk).

A. Ahmadzadeh, A. Halasz, S. Prajna, A. Jadbabaie, and V. Kumar, “Analysis of the Lactose
metabolism in E. coli using sum-of-squares decomposition,” Proceedings of the 44™ IEEE
Conference on Decision and Control, Seville, December 12-15, Spain, 2005.

Mong-Ying Ani Hsieh and Vijay Kumar, “Pattern generation with multiple robots,” [EEE
International Conference on Robotics and Automation, Orlando, Florida, May 16-18, 2006.

David J. Cappelleri, Jonathan Fink, Barry Munkundakrishnan, Vijay Kumar, and Jeffrey C. Trinkle,
“Designing Open-Loop Plans for Planar Micro-Manipulation,” IEEE International Conference on
Robotics and Automation, Orlando, Florida, May 16-18, 2006.

Nathan Michael, Calin Belta and Vijay Kumar, “Controlling Three-Dimensional Swarms of
Robots,” IEEFE International Conference on Robotics and Automation, Orlando, Florida, May 16-18,
2006.

Peng Cheng, Emilio Frazzoli and Vijay Kumar, “Motion Planning for a Roller Racer using a
Stick/Slip Model,” IEEE International Conference on Robotics and Automation, Orlando, Florida,
May 16-18, 2006.

Mong-Ying A. Hsieh, Anthony Cowley, Vijay Kumar, and Camillo J. Taylor, “Towards the
deployment of a mobile robot network with end-to-end performance guarantees,” [EEE International
Conference on Robotics and Automation, Orlando, Florida, May 16-18, 2006.
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Ben Grocholsky, Ethan Stump, and Vijay Kumar, “An Extensive Representation for Range-Only
SLAM,” International Symposium on Experimental Robotics, Rio de Janeiro, July 7-10, 2006.

Peng Cheng and Vijay Kumar, “Sampling-based Falsification and Verification of Controllers for
Continuous Dynamic Systems,” Workshop on Algorithmic Foundations of Robotics, New York City,
July 16-18,2006.

Ethan Stump, Ben Grocholsky and Vijay Kumar, “Extensive Representations and Algorithms for
Nonlinear Filtering and Estimation,” Workshop on Algorithmic Foundations of Robotics, New York
City, July 16-18, 2006.

Spring Berman, Adam Halasz, Vijay Kumar, and Stephen Pratt, “Algorithms for the Analysis and
Synthesis of a Bio-Inspired Swarm Robotic System,” Workshop on Swarm Robotics (SAB '06),
Rome, Italy, September 30-October 1, 2006.

A.A. Julius, A. Halasz, V. Kumar, G.J. Pappas, “Finite state abstraction of a stochastic model of the
lactose regulation system of Escherichia coli,” Proc. 45th IEEE Conf. Decision and Control 2006,
San Diego.

S.G. Loizou, V. Kumar, “Weak Input-to-State Stability Properties for Navigation Function Based
Controllers,” 45th IEEE Conference on Decision and Control, San Diego, California, USA,
December 2006

A.A. Julius, A. Halasz, V. Kumar, G.J. Pappas, "Controlling biological systems: the lactose
regulation system of Escherichia coli", American Control Conference 2007, New York, USA (to be
presented).

Invited Lectures and Seminars

1.

2.

10.

11.

12.

School of Engineering, Dartmouth College, Hanover, New Hampshire, February, 1987.
Department of Mechanical Engineering, University of Pittsburgh, Pittsburgh, February, 1987.

Department of Mechanical Engineering and Applied Mechanics, University of Pennsylvania, March
1987.

Department of Mechanical Engineering, University of Michigan, Ann Arbor, April, 1987.
Department of Mechanical Engineering, University of California, Irvine, November, 1990.

Department of Mechanical Engineering, University of Duisburg, Duisburg, Germany, December
1990.

Department of Mechanical Engineering, Darmstadt Technische Hochschule, Darmstadt, Germany,
December 1990.

Department of Mechanical Engineering, University of Stuttgart, Stuttgart, Germany, December
1990.

Department of Mechanical Engineering, Pennsylvania State University, State College, February
1991.

Department of Mechanical Engineering, Villanova University, Villanova, March 1991.
Oakridge National Laboratory, Oakridge, Tennessee, August 1991.

Department of Mechanical Engineering, John Hopkins University, December 1992.
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Applied Science and Engineering Laboratories, University of Delaware, April 1993.
Department of Mechanical Engineering, University of Maryland, December 1993.
Department of Mechanical Engineering, University of Toronto, August 1994.
Department of Mechanical Engineering, John Hopkins University, November 1994.
State University of New York, Stonybrook, March, 1996.
Department of Physical Therapy, University of Delaware, February 1996.
Department of Mechanical Engineering, University of Delaware, October 1996.
Department of Mechanical Engineering, Katholik University, December 1996.
Division of Applied Science, Harvard University, January 1997.

Department of Computer Science, Federal University of Minas Gerais, Belo Horizonte, Brazil, June
1997.

Invited talk, A/E/C Systems '97 & M/CAD Expo '97, Philadelphia, June 18, 1997.

Department of Mechanical Engineering, Drexel University, Philadelphia, February 1998.
Department of Mathematics, University of Pennsylvania, Philadelphia, November 1998.
Department of Mechanical Engineering, Rutgers Univeristy, New Jersey, March 1999.
Department of Mechanical Engineering, Arizona State University, Tempe, Arizona, October 1999.

Department of Mechanical Engineering, Johns Hopkins University, Baltimore, Maryland, November
1999.

Keynote Lecture, National Conference on Mechanisms and Machines, Bombay, India, 1999.
NSF CISE Distinguished Lecture, Arlington, VA, June 13, 2000.

Department of Mechanical Engineering, McGill University, Montreal, Canada, November, 2000.
Robotics Institute Seminar, Carnegie Mellon University, February, 2001.

Department of Computer Science, Yale University, February 8, 2002.

Department of Mechanical Engineering, Drexel University, October 4, 2002.

Workshop on Intelligent Human Augmentation and Virtual Environments, University of North
Carolina, Chapel Hill, October 17-19, 2002.

Intel Corporation, Portland, Oregon, January 2003.
Department of Mechanical Engineering, Johns Hopkins University, Baltimore, January 2003.
Institute for Systems Research, University of Maryland, February 2003.

Coordinated Science Laboratory, University of Illinois, Urbana-Champaign, March 2003.
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Seminar, Department of Mechanical Engineering, Tokyo Institute of Technology, Japan, July, 2003.
Department of Mechanical Engineering, Boston University, January , 2004.

Department of Computer Science, University of Southern California, February, 2004.

Jet Propulsion Laboratory, Los Angeles, February, 2004.

Invited Talk, Engineering in Medicine, National Academy of Engineering Mid-Atlantic Symposium,
2004.

Seminar, Thomas Jefferson University, December, 2004.

Air Force Research Laboratory, Space Vehicles Directorate, Kirtland Airforce Base, Albuquerque,
New Mexico, May, 2005

Department of Mechanical Engineering, University of New Mexico, Albuquerque, May 2005.
Public lecture at NASA, Goddard, July 2005.

Department of Electrical and Computer Engineering, University of Toronto, September 2005.
Robotics Institute, Carnegie Mellon University, February, 2006.

Department of Mechanical Engineering, State University of New York, Buffalo, August 2006.

Robotics and Intelligent Machines Seminar Series, Georgia Institute of Technology, November
2006.

Presentations in Workshops

1.

"Guidance and Coordination in Legged Locomotion Systems," DARPA Workshop on Advanced
Locomotion Systems, Columbus, Ohio, November 12-13, 1987.

"Wrench Decomposition for Multiple Robotic Subsystems," Applications of Mathematics to
Kinematics and Robotics, Center for Applied Mathematics, Lambrecht, West Germany, June, 1990.

"Optimal Solutions for Serial-Chain Inverse Kinematics and for Parallel-Chain Inverse Statics,"
Redundancy: Performance Indicies, Singularities Avoidance and Algorithmic Implementations, IEEE
Conference on Robotics and Automation, May 10-15, Nice, France, 1992.

"Multiple Mobile Manipulators for Material Handling," DARPA Workshop on Concurrent
Engineering and Manufacturing , Stanford, CA, June 16-18, 1992.

"Rapid Prototyping from Physical Models," Information Technology for Manufacturing and
Concurrent Engineering, Proceedings of a DARPA Workshop, Stanford, CA, June 16-18, 1992, pp.
721-724.

"Simulation of Mechanical Systems with Frictional Contacts," Applications of Mathematics to
Kinematics and Robotics, Center for Applied Mathematics, Ebernburg, Germany, July 12-17, 1992.

Educational Issues in Manufacturing, Intelligent Systems and Advanced Manufacturing, SPIE,
Philadelphia, PA, October 23-26, 1995 (Panelist on a roundtable).

“Motion planning on SE(3),” ARO/Academia/ARL Integration Workshop, Aberdeen, Sep 11-12, 1995.

“Rapid prototyping of rehabilitation aids for people with motor disabilities,” International Symposium
on Robotics Research, Munich, Oct 20-24, 1995.
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“New Perspectives on Research and Education in Mechanisms,” ASME Design Technical Conference
- 24 th Biennial Mechanisms conference, Irvine, CA, Aug 20, 1996.

"Modeling of Frictional Contacts for Dynamic Simulation," Workshop on Dynamic Simulation,
International Conference on Intelligent Robot Systems (IROS'97), Grenoble, France, Sep 11, 1997.

“Analysis of Grasp Stability and Quality Measures,” Workshop on Theory of Grasping and Fixturing,
International Conference on Robotics and Automation, Leuven, Belgium, May 15, 1997.

Kumar, V., Zefran, M., and Ostrowski, J., “Motion Planning in Humans and Robots,” Proceedings of
the 8th International Symposium on Robotics Research, Springer Verlag, Kanagawa, Japan, October
3-7,1997.

“Challenges in Simulation of Systems with Multiple Frictional Contacts,” Workshop on New
Directions in Contact Analysis and Simulation, International Conference on Robotics and

Automation, May 16, 1998.

“Metrics for Robotic Grasping and Fixturing,” Workshop on Grasping, Fixturing, and Manipulation:
Toward a Common Language, International Conference on Robotics and Automation, May 16, 1998.

“Screw System Theory and Applications,” Tutorial organized with K. J. Waldron, ASME Design
Technical Conference - 25th Biennial Mechanisms conference, Atlanta, GA, September, 1998.

ARO Workshop on Hybrid Systems, July 1998.
Networks of Embedded Systems, DARPA NEST Workshop, Boston, March 2000.

New directions in dynamics and controls, Chair, NSF Workshop on Mathematics and Robotics,
Washington DC, May 2000.

Challenges in Robotics, Dynamic Systems and Controls, College Park, MD, June 2000.

Next Generation Human-Assist Devices and Automation, NSF/NIOSH Workshop, Sept, 2000.
Organized with Steve Derby and Sridhar Kota.

Applications of Screw System Theory and Lie Theory to Spatial Kinematics, ASME Design Technical
Conference - 25th Biennial Mechanisms conference, Baltimore, MD, September, 2000. Organizer.

Cooperative Control and Sensing with Multiple Robots, AFOSR Workshop on Cooperative Control,
Gainesville, Florida, December, 2000.

Hybrid Systems Approach to Biomolecular Networks, DARPA Workshop on Biocomputation,
Washington, D.C., March 1, 2001.

Cooperative Control of Multiple Robotics, DARPA Workshop on Cooperative Robotics, February 20,
2001.

Cooperative Robotics, Symposium on Control of Groups, 5™ SIAM Conference on Control and its
Applications, July 9-13, 2001.

Cooperative Control of Aerial and Ground Vehicles, Workshop on Intelligent Human Augmentation
and Virtual Environments, University of North Carolina, Chapel Hill, October 17-19, 2002.

SIAM Annual Meeting, Snowbird, Utah, May 2003.

Multi-robot Grasping, Fixturing and Manipulation, Keynote Address, International Federation for
the Theory of Mechanisms and Machines, Tokyo, Japan, July, 2003.



30.
31.
32.
33.

34.

35.

36.

37.

Patents

Vijay Kumar
Page 25
ONR GATO Workshop, Washington D.C., February, 2004.
AMS meeting, Mathematics in Robotics, Northwestern University, October, 2004.
ISAT Study: Embedded Humans, Stanford University, June 29, 2005.
Keynote, Aerospace and Guidance Control Meeting, Hilton Head, SC, October 17, 2005.

An International Assessment of the State-of-the-Art and Challenges in Robotics, International
Symposium on Robotics Research, San Fransisco, CA, October 12-15,2005.

IPAM Workshop on Swarming by Nature and by Design, March 1, 2006.

Keynote, International Advanced Robotics Program Planning Forum, Orlando, Florida, May 14,
2006.

Challenges in Networked Robot Systems, Workshop on Network Robot Systems, IEEE International
Conference on Robotics and Automation, Orlando, Florida, May 19, 2006.

Kumar, V., Wellman, P. and Krovi, V., "Adaptive Mobility System," U.S. Patent No. 5,513,716,
April 16, 1996.

Daniilidis, K., Angelopoulou, E. and Kumar, V., “Multispectral Omnidirectional Optical Sensor and
Methods Therefor,” U. S. Patent No. 6,982,743, January 3, 2006.

Membership on Editorial Boards

K K K K

Editorial Board, Journal of the Franklin Institute (1994 - 2000).

Associate Editor, IEEE Transactions on Robotics and Automation (1994-1998).
Associate Editor, ASME Journal of Mechanical Design (1997-2001).

Editorial Board, Electronic Journal of Computational Kinematics (2001-2002).

Press Coverage

1.

W

hd

™

Scientific American, Free wheeling, C. Seife, December 1995.

Philadelphia Inquirer, Walking wheelchair, Leslie Nicholson, February 12, 1998. (Excerpts from this
two page feature appeared in newspapers all over the country.)

Advance, Robotic wheelchair, Jolynn Weiler, March 30, 1998: pages 35-36.

Philadelphia Channel 6 TV, Prime Time, 1998. (This five minute segment on robotics research
featuring my work ran several times through 1998.)

Fox News, Interview, July 25, 1998.

Financial Times, Interviewed on robotics exhibits by high school students at the International
Science Fair in Philadelphia, May 1999.

Prism, American Society of Engineering Educators, feature articles on robotics technology and
education, March 2000.

Wall Street Journal, features robotics technology for servicing satellites, February 2005.

Philadelphia Business Journal, Robots putting their heads together, June 10, 2005,
http://philadelphia.bizjournals.com/philadelphia/stories/2005/06/13/story1.html. (Also appeared on
MSNBC - http://msnbc.msn.com/id/8199356/)

Membership on Planning and Review Committees
¥ Robotics Council, National Science Foundation, 2000-2002.
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¥ Robotics Technical Advisory Board, Army Research Laboratories, 2004.

¥ NAS Committee on Assessment of Options for Extending the Life of the Hubble Space Telescope (pre-
publication copy of report), 2004.

¥ NSF/NASA Committee on Assessment of International Research and Development in Robotics, 2004.

¥ National Resource Council Committee to review NASA's Capability Roadmaps on Human Exploration
Systems and Mobility and Autonomous Systems and Robotics, 2005.

¥ NSF Council of Visitors, Computer and Information Science and Engineering, 2006.

Professional Affiliations

L=

Fellow, American Society of Mechanical Engineers

Fellow, Institution of Electrical and Electronic Engineers

Member, Robotics International, Society of Manufacturing Engineers
Member, American Society of Engineering Education

Program Committees

Program Committee, 4th International Conference on Advanced Robotics, 1988.

Applied Mechanics Division Committee, American Society of Mechanical Engineers, Philadelphia,
1988 - 1991.

Program Committee, 5th International Conference on Advanced Robotics, 1991.

Program Committee, International Conference on Intelligent Robot Systems (IROS'95), Pittsburgh,
PA, 1995.

Program Committee, Second ECPD International Conference on Advanced Robotics, Intelligent
Automation and Active Systems, Vienna, Austria, 1996.

Program Committee, [EEE International Conference on Robotics and Automation, Leuven,
Belgium, 1997.

Co-organizer of workshop “New Directions in Contact Analysis and Simulation,” International
Conference on Robotics and Automation, May 16, 1998.

Program Committee, Mechanisms Conference, ASME Design Technical Conferences, Atlanta, Sept
13-16, 1998.

Program Committee, International Conference on Rehabilitation Robotics, Stanford, Palo Alto,
1999.

Program Committee, International Conference on Robotics and Automation, Stanford, April 2000.
ASME Design Engineering Division, Mechanisms Committee, 2000-2006.

Program Committee, [EEE/RSJ International Conference on Intelligent Robots and Systems, Hawaii,
October, 2001.

Program Committee, ASME Design Engineering Technical Conferences, Mechanisms Committee,
Pittsburgh, September 2001.

Program Committee, ISORA 2002 9th International Symposium on Robotics and Applications,
Orlando, Florida.

Program Committee, ISRA 2002, 3rd International Symposium on Robotics and Automation,
Toluca, Mexico.

Program Committee, International Conference on Robotics and Automation, Washington, D.C., May
2002.

Program Committee, International Conference on Robotics and Automation, Taipei, Taiwan,
September 2003.

Program Committee, International Conference on Robotics and Automation, New Orleans, LA, May
2004.

Program Committee, /[EEE/RSJ International Conference on Intelligent Robots and Systems, Las
Vegas, October, 2003.

Program Committee, 7th International Symposium on Distributed Autonomous Robotic Systems,
Toulouse June 23-25, 2004.

Program Committee, 5th International Symposium on Intelligent Autonomous Vehicles, Lisbon,
Portugal, July 2-4, 2004.

Program Committee, International Conference on Robotics and Automation, Barcelona, April 2005.
Program Committee, [EEE/RSJ International Conference on Intelligent Robots and Systems, 2005.
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Senior Program Committee, Robotics: Science and Systems, Cambridge, June, 2005.

Professional Society Committees

Chair, Mechanisms and Robotics Committee, ASME Design Engineering Division, 2006-2007.
Member, Steering Committee for Technical Programs, IEEE, 2006-present.

Organization of Conferences and Workshops

Conference Chair, 27" Biennial Conference on Mechanisms and Robotics, ASME Design
Engineering Technical Conferences, Mechanisms Committee, Montreal, September 2002.

Block Island Workshop on Cooperative Control, Organizer (with N. Leonard and S. Morse), Block
Island, June 10-12, 2003.

Robotics and Emergency Response, Organizer (with D. Rus and S. Singh), /EEE/RSJ International
Conference on Intelligent Robots and Systems (IROS) Workshop, October 26, 2003.

Workshop on Swarming in Natural and Engineered Systems, NAPA, CA, August 2-3, 2005.

General Conference Chair, ASME Design Engineering Technical Conferences, Philadelphia,
September 2006.

Conference Co-Chair, International Symposium on Experimental Robotics, Rio de Janeiro, Brazil,
July 2006.

Local Arrangements Co-Chair, Robotics Science and Systems, Philadelphia, PA, August 13-15,
2006.

2" Biennial Workshop on Swarming in Natural and Engineered Systems, Philadelphia, PA, May 16-
17,2007.

Program Co-Chair, IEEE International Conference on Automation Science and Engineering,
Scottsdale, Arizona, 2007.

Program Chair, /IEEE International Conference on Robotics and Automation, Anchorage, Alaska,
2010.
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Supervision of Doctoral Dissertations

1.

2.

10.

11.

12.
13.

14.

15.
16.

17.

18.

19.

20

Nathan Ulrich, Mechanical Design Optimization of Manipulator Design Performance, Fall 1990.
Currently, Reseach Scientist, Woods Hole Oceanographic Laboratory, Massachussetts.

Jung-ha Kim, Kinematics and Statics of Multifingered Grippers, Fall 1990. Currently Professor, Kook
Min University, Seoul, N. Korea.

Yin-Tien Wang, Analysis and Simulation of Mechanical Systems with Multiple Frictional Contacts,
Summer 1992. Currently, Associate Professor, Tamkang University, Taiwan.

Nilanjan Sarkar, Control of Mechanical Systems with Rolling Contacts, Spring 1993 (co-supervised
by X.Yun). Currently, Associate Professor, Vanderbilt University.

Mohamed Ouerfelli, Kinematics of head movements in paraplegics and interaction with robot
manipulators, November 1994. Currently, Assistant Professor, King Fahd University, Saudi Arabia.
William Howard, Stability of Grasps: Beyond Force Closure, June 1995. Currently, Manager,
Kliklok Corporation, Atlanta, Georgia.

Chau-Chang Wang, Kinematics and Control of Redundant Nonholonomic Systems, August 1995.
Currently, Assistant Professor, National Cheng-Kung University, Taiwan.

Milos Zefran, Continuous methods for motion planning, December 1996. Currently, Assistant
Professor, University of Illinois, Chicago, Recipient of the NSF Career Award.

Jaydev Desai, Motion planning and control of cooperative robotic systems (co-supervised by J. P.
Ostrowski). Currently, Associate Professor, University of Maryland.

Venkat Krovi, Design and Virtual Prototyping of User Customized Assistive Devices. (co-supervised
by G. K. Ananthasuresh). Currently, Assistant Professor, McGill University, Canada.

Thomas G. Sugar. Coordination of multiple mobile robots for material handling. Currently, Assistant
Professor, Arizona State University, Phoenix, Arizona.

Peter Kraus. Modeling of Rigid Body Contacts for Dynamic Simulation.

Peng Song. Dynamics, Analysis and Simulation of Multibody Systems with Frictional Contacts.
Currently, Assistant Professor, Rutgers University of Pennsylvania.

Joel Esposito. Simulation and Control of Hybrid Systems with Applications to Multi-agent Mobile
Robotics. Currently, Assistant Professor, U. S. Naval Academy.

Aveek Das, Cooperative Control of Robot Formations. 2004. Currently at Sarnoff Corporation.

Calin Belta. Geometric Methods for Multirobot Planning and Control. 2003. Currently, Assistant
Professor, Drexel University.

Rahul Rao, Image Based Control of an Unmanned Ground Vehicle from an Overhead Camera, 2004.
Currently at Intel Corporation.

Sachin Chitta, Dynamics and Control of Modular Locomotion Systems, 2005. Post-doctoral fellow,
University of Pennsylvania.

Sarangi Patel Parikh, A Framework for Computer Mediated Motion Control: Human Robot
Augmentation with Applications to Assistive Technology, 2005. Currently, Assistant Professor, U. S.
Naval Academy.

. Meghann Lomas, December 2006. Currently at Lockheed Martin Corporation.

Postdoctoral Fellows

WA N B WD =

Elan Henis, 1992-93 (currently at the IBM Haifa Research Laboratory).
Herman Bruyninckx, 1996-97 (currently on the faculty of the Katholik University, Leuven, Belgium).
Jean-Marc Vezien, 1996-98 (currently at INRIA, France).
Greg Grudic, 1998-01 (currently Asst. Prof., Computer Science, Univ. Colorado).
Rafael Fierro, 1999 —01 (currently Asst. Prof., Electrical Engineering, Oklahoma State University).
John Ben Southall, 1999- 00 (currently at Sarnoff).
Herbert Tanner, 2001-2002 (joint with George Pappas)
Xiaoye Wang, 2002 (joint with Harvey Rubin and G. K. Ananthasuresh)
Ben Grocholsky, 2003-2006 (Research Scientist, Carnegie Mellon University).
. Peng Song, 2003-2005 (currently Asst. Prof., Rutgers University).
. Luiz Chaimowicz, 2003-2005 (currently Asst. Prof., Federal University of Mineas Gerais, Brazil).
. Peng Cheng, 2005-present.
. Savvas Loizou, 2005 — present (joint with Ali Jadbabaie, George Pappas and Dan Koditschek).
. Bogdan Gavrea, 2006 — present.
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Supervision of Masters Thesis

1.

13.

Michael C. Johnson, Force and Motion Control of Redundantly Actuated Robotic Systems with
Closed Kinematic Chains, Fall 1989.

George Pfreundschuh, Kinematics, Design and Control of a Parallel Manipulator, Summer 1990.
Leslie Johnson, A Numerical Technique for Determination of Contact Forces for Multifingered
Robotic Grippers, Summer 1991.

Thomas G. Sugar, Design and Control of an in-Parallel Pneumatically-Actuated Manipulator,
Summer 1992.

J. Chris Gerdes, Modeling and Analysis of the Dynamic Behavior of Spur Gears with Applications
To Control, Summer 1992.

Seshadri Narasimhan, Control of Robot Manipulators in Singular Configurations (May 1994).

Greg Garvin, Kinematics and Trajectory Generation in Two-Armed Reaching and Manipulation
(May 1994).

Parris Wellman, An Adaptive Mobility System, August 1994.

Milos Zefran, Numerical Techniques for Time Optimal Robot Control, August 1995.

Venkat Krovi, Modeling and Control of a Hybrid Locomotion System, December 1995.

Brad Dufour, Strength Amplification in Assistive Devices for People with Physical Disabilities,
December 1997.

Robert Breslawski, Articulated wheeled and legged mobility system for uneven terrain, December
1999.

Dimitris Theodorakatos, Present.

Courses taught

Freshman level

Introduction to Design and Manufacturing (MEAM 100)

Sophomore level

Engineering Mechanics - Dynamics (MEAM 211), Mechanical Engineering Laboratory (MEAM
247)

Junior level

Kinematics and Dynamics of Machinery (MEAM 452), Senior Design Projects (MEAM 445)

Senior level

Kinematics and Dynamics of Machinery (MEAM 452), Modeling and Control of Mechanical
Systems (MEAM 513), Senior Design Projects (MEAM 446), Engineering Mathematics (MEAM
500), Robotics (MEAM 520), Dynamics (MEAM 535), Mechatronics (MEAM 410)

Graduate level - first year (core courses)

Engineering Mathematics (MEAM 500), Modeling and Control of Mechanical Systems (MEAM
513), Robotics (MEAM 520), Dynamics (MEAM 535)

Graduate level - advanced (electives)

Advanced Kinematics (MEAM 528), Advanced Topics in Robotics (CIS 681), Robot Control (CIS
682), Human Visuo-Motor Control (Psych 739).

Current Funding

1.

Army Research Office, MURI via U Cal — Berkley, Adaptive Coordinated Control of Intelligent
Multi-Agent Teams (ACCLIMATE), 2002-2005, (with K. Daniilidis,J. Ostrowski, G. Pappas, and
C.J. Taylor), Principal Investigator at Penn [with S. S. Sastry (PI) and H. Choset].

National Science Foundation, ITR Collaborative Research: Networks of Robots and Sensors for First
Responders, Principal Investigator at Penn [with D. Rus (MIT) and S. Singh (CMU)], 2004-2008.
National Science Foundation, Grasp and Manipulation Planning in the Presence of Dynamics and
Uncertainty, Principal Investigator at Penn [with J. C. Trinkle and J-S. Pang (RPI)].

Office of Naval Research, Verification and Validation for Autonomous Systems, 2004-2006.

Army Research Office, MURI, Scalable Swarms of Autonomous Robots and Mobile Sensors
(SWARMS), 2004-2009 (PI, with Berkeley, Santa Barbara, MIT and Yale collaborators)
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6. National Science Foundation, Scalable Algorithms for Safety Verification and Reachability Analysis
of Hybrid Systems, Principal Investigator at Penn [with C. Belta, Boston University], 2004-2007.

7. Department of Education, GAANN Fellowships in Biological Modeling, Analysis, Computation and
Synthesis, 2006-2009.

8. Lockheed Martin Corporation, Intelligent Control and Autonomous Replanning of Unmanned
Systems (ICARUS), 2006-2007.

9. Defense Advanced Research Projects Agency, Nano Air Vehicles (with M. Yim, PI), 2006-2007.

10. National Science Foundation, [IUCRC Center for First Response, Principal Investigator, 2006-2007.

11. Boeing Company, Research and Simulation Development for “Topology Control Algorithms for Ad
Hoc Rotorcraft Teams,” 2006-2007.

Previous Funding

1. University of Pennsylvania Research Foundation, Force and touch sensing in robotics and
manufacturing, $10,000, 1988-1991, Principal Investigator.

2. University of Pennsylvania Research Foundation, Dynamic coordination for robot manipulators,
$10,000, 1991-1992 (Xiaoping Yun, Vijay Kumar and Sumit Roy), Co-Principal Investigator.

3. NSF, CISE Research Instrumentation, $118,000, 1991-1993 (Vijay Kumar, Xiaoping Yun, Sumit
Roy and Richard Paul), Principal Investigator.

4. Barrett Technology Incorporated, Control of enveloping grasps, $25,000 (1992-1993), Principal
Investigator.

5. NATO, Dynamics of Multi-Body Systems with Multiple Frictional Contacts, 215,000 Belgian Francs
(approximately $20,000), 1992-1994 (Horst Klepp and Vijay Kumar), Co-Principal Investigator.

6. University of Pennsylvania, University Educational Funds, Computer Integrated Manufacturing,
$30,000, 1992-93, Principal Investigator.

7. University of Pennsylvania Research Foundation, Coordination of limbs in biological systems,
$10,000, 1993-94, Principal Investigator.

8. Neymours Foundation, A.I. DuPont Institute, Design and control of a pneumatic, wheelchair-
mounted, robot arm, $75,000, 1990-1993, Principal Investigator.

9. Whitaker Foundation, Walking chairs for the disabled, $180,000, 1992-1995 (Vijay Kumar,
Xiaoping Yun and William Harwin), Principal Investigator.

10. Tokheim Corporation, Automatic Fueling of Vehicles, $90,000, 1993-95, Principal Investigator.

11. NASA, Enveloping Grasps with Mobile Whole Arm Manipulators, $66,000, 1993-1995, Principal
Investigator.

12. DARPA, Multiagent intelligent adaptive coordinated robotic system, $1,542,367, 1991-1994
(Ruzena Bajcsy, Vijay Kumar, Max Mintz, Richard Paul, and Xiaoping Yun), Co-Principal
Investigator.

13. NSF, Cooperation and Coordination of Two Arms in Biological and Robotic Systems, $240,000,
1992-1996 (Vijay Kumar and Xiaoping Yun), Principal Investigator.

14. NSF, Presidential Young Investigator Award, $327,500 (1991-97), Principal Investigator.

15. NSF, Gateway coalition grant, $272,541, 1993-1998, Principal Investigator.

16. NSF, Acquisition of Equipment for a Customized Production Systems Laboratory, $483,721, 1995-
1997 (V. Kumar, P. Harker, M. Cohen, D. Bogen, N. Badler, R. Bajcsy, R. Paul, and J. Smith),
Principal Investigator.

17. NSF, Graduate Traineeship, $550,000, 1993-1998 (R. Bajcsy, V. Kumar, M. Mintz, R. Paul, G.
Provan and S. Roy), Co-Principal Investigator.

18. NSF, Rapid Prototyping of Aids for the Physically Disabled, $1,400,000, 1994-97 (R. Bajcsy, V.
Kumar, D. Bogen, W. Harwin and D. Metaxas), Co-Principal Investigator.

19. Defense Advanced Research Projects Agency, Omnidirectional Sensing and Control for Multirobot
Coordination, $450,000, 1998-99 (V. Kumar, C. J. Taylor, K. Daniilidis, and J. Ostrowski), Principal
Investigator.

20. ARO, Multi-University Research Initiative: Algorithmics of Motion, $2,500,000, 1995-2000 (R.
Bajcsy, V. Kumar, E. Simoncelli, M. Mintz, D. Metaxas, J. Gallier), Co-Principal Investigator.

21. ARO, Algorithms for Motion Planning, Sensing and Simulation, $110,000, 1996-1998 (R. Bajcsy,
V. Kumar, C.-H. Chen and P. Harker), Co-Principal Investigator.

22. NSF, Asymmetric Broadcast Channels: Applications to Multirobot Coordination, $834,000, 1997-

2002 (R. Bajcsy, D. Farber, V. Kumar, 1. Lee, and J. Smith), Co-Principal Investigator.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
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NSF, Micro and Macro Prototyping of Compliant Mechanisms, $300,000, 1997-2000 (J. Ostrowski,
G. K. Suresh, R. Bajcsy, and V. Kumar), Co-Principal Investigator.

Department of Education, Graduate Assistance in Areas of National Need, $500,000, 1998-2001,
Principal Investigator.

Mellon Foundation, Electronic Enterprise for Cost-Effective Laboratory Instruction, 1997-2000 (D.
Pope, V. Kumar, M. Litt, K. Tobin, J. Van der Spiegel), Co-Principal Investigator.

Defense Advanced Research Projects Agency, Control of Multiple Autonomous Robots,
$1,300,000, 1999-2001 (V. Kumar, R. Alur, I. Lee, C. J. Taylor, K. Daniilidis, J. Ostrowski, and L.
Ungar), Principal Investigator.

Defense Advanced Research Projects Agency, Design, Implementation, and Validation of
Embedded Software, $2,200,000, 2000-2003 (with R. Alur, I. Lee, and G. Pappas), Co-Principal
Investigator.

National Science Foundation, Customized Interfaces For Assistive Technology, $489,800, 2000-
2003 (with C.J. Taylor and J. Ostrowski), Principal Investigator.

Air Force Office of Scientific Research, Coordinated Control of Groups of Vehicles, $500,000,
2001-2004 (with J. Ostrowski and N. Leonard), Principal Investigator.

Defense Advanced Research Projects Agency, Modeling, Analysis, Simulation and Synthesis of
Biomolecular Networks, $1,799,999, 2001-2004 (with H. Rubin), Co- Principal Investigator.
National Science Foundation, Modeling and Analysis of Biological Information Networks,
$300,000, 2002-2003 (with R. Alur, G. Pappas, and H. Rubin), Co-Principal Investigator.

Lockheed Martin, NEPHEST Research, $192,024, 2002-2003 (with R. Alur, G. Pappas, and O.
Sokolosky), Principal Investigator.

Defense Advanced Research Projects Agency, Adaptive, Autonomous Robot Teams for Situational
Awareness, $3,919,191, 2002-2004, (with C.J. Taylor and J. Ostrowski), Principal Investigator.
National Science Foundation, ITR: Antidote: Adaptive Network of Robots for Threat and Intrusion
Detection and Emergency Response, $300,000, 2002-2005, Principal Investigator.

National Science Foundation, Focus Research Collaborative Proposal: Differential Algebraic
Inequalities and Their Applications, $210,000, 2002-2005, Principal Investigator.

National Science Foundation, NEAR: Network of Autonomous Robots, $453,799, (J. Ostrowski),
2002-2005, (with J. Ostrowski), Principal Investigator.

Industrial Consulting and Research Partnerships

KK K K K K K K

Boeing Company, 2005-present.
Lockheed Martin, 2005-present.

Honda Motor Company 1999-2005.
General Motors Corporation, 1999-2000.
Tokheim Corporation, 1994-1996.

USPS and Planmatics, 1996.

Ford Motor Company, 1996.

Barrett Technology, 1992-1993.



