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Awards/Honors 
 - The Ohio State University Presidential Fellowship (1986) 
 - NSF Presidential Young Investigator Award (1991) 
 - Lindback Award for Distinguished Teaching, University of Pennsylvania (1996) 
 - The Ferdinand Freudenstein Award  for significant contributions to mechanisms and robotics, 
  5th National Conference on Mechanisms and Robotics (1997) 
 - Best paper award, Distributed Autonomous Robotic Systems (DARS), 2002. 

- Fellow, American Society of Mechanical Engineers (2003) 
- Kayamori Best Paper Award, IEEE Int. Conference on Robotics and Automation (2004). 
- IEEE Robotics and Automation Society Distinguished Lecturer (2005) 
- Fellow, Institute for Electrical and Electronics Engineers (2005) 

 
Refereed Journal Publications 

1. Kumar, R. V., Waldron, K.J. and Tsai, M.J., "Geometric Optimization of Serial Chain Manipulator 
Structures for Working Volume and Dexterity," International Journal of Robotics Research, Vol. 5, 
No. 2., 1986, pp. 91-103. 

 
2. Pandy, M.G., Kumar, V., Berme, N., and Waldron, K.J., "The Dynamics of Quadrupedal 

Locomotion," Journal of Biomechanical Engineering, Vol. 110, No. 3, 1988, pp. 230-237. 
 

3. Kumar, V. and Waldron, K.J., "Force Distribution in Closed Kinematic Chains," IEEE Journal on 
Robotics and Automation," Vol. 4, No. 6, December 1988, pp. 657-664. 

 
4. Kumar, V. and Waldron, K.J., "Adaptive Gait Control for a Walking Robot," Journal of Robotic 

Systems, Vol. 6, No. 1. February 1989, pp. 49-75. 
 

5. Kumar, V. and Waldron, K.J., "Actively Coordinated Mobility Systems," ASME Journal of 
Mechanisms, Transmissions and Automation in Design, Vol. 111, No. 2, 1989, pp. 223-231. 

 
6. Kumar, V. and Waldron, K.J., "Suboptimal Algorithms for Force Distribution in Multifingered 

Grippers," IEEE Journal on Robotics and Automation, Vol. 5, No. 4, 1989, pp. 491-498. 
 

7. Kumar, V. and Waldron, K.J., "Force Distribution in Walking Vehicles on Uneven Terrain," ASME 
Journal of Mechanisms, Transmissions and Automation in Design, Vol. 112, No. 1, 1990,  pp. 90-99. 

 
8. Kumar, V. and Gardner, J.F., "Kinematics of Redundantly Actuated Kinematic Chains," IEEE 

Journal on Robotics and Automation, Vol. 6, No. 13, 1990, pp. 269-273. 
 

9. Kumar, V., "Instantaneous Kinematics of Parallel-Chain Robotic Mechanisms," ASME Journal of 
Mechanisms, Transmissions, Automation in Design, Vol. 114, No. 3, 1992, pp. 349-358. 

 
10. Kim, J-H. and Kumar, V., "Robot Kinematics via Line Transformations," Journal of Robotic 

Systems, Vol. 7, No. 4, August 1990, pp. 649-674. 
 

11. Yun, X. and Kumar, V., "An Approach to Simultaneous Control of Trajectory and Interaction Forces 
in Dual Arm Configurations," IEEE Journal of Robotics and Automation, Vol. 7, No. 5, October 
1991, pp. 618-625. 

 
12. Kumar, V., "Characterization of Workspaces of Parallel Manipulators,"  ASME Journal of 

Mechanical Design, Vol. 114, No. 3, 1992, pp. 368-375. 
 

13. Kumar, V., "A Compact Inverse Velocity Solution for Redundant Robots," Int. Journal of Robotics 
Research, Vol. 12, No.1, February 1993, pp. 45-54. 

 
14. Wang, Y. and Kumar, V. , "Simulation of Mechanical Systems with Unilateral Constraints," Journal 

of Mechanical Design, June, 1994, pp. 571-580. 
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15. Ouerfelli, M. and Kumar, V., "Optimization of a 5-R Linkage,"ASME Journal of Mechanical 
Design, Vol. 116, No. 1, March 1994, pp. 166-173. 

 
16. Sarkar, N., Yun, X. and Kumar, V., "Control of Mechanical Systems with Rolling Contacts: 

Applications to Mobile Robots,"  International Journal of Robotics Research, Vol. 13, No. 1, 
February 1994: 55-69. 

 
17. Pfreundschuh, G., Kumar, V. and Sugar, T.G., "Design and Control of a Three Degree of Freedom 

In-Parallel Actuated Manipulator," Journal of Robotic Systems,  Vol. 11, No. 2, 1994, pp. 103-115. 
 

18. Paljug, E., Yun, X., and Kumar, V., "Control of Rolling Contacts in Two-Arm Manipulation,"  IEEE 
Transactions on Robotics and Automation," IEEE Journal of Robotics and Automation, Vol. 10, No. 
4, August 1994, pp. 441-452. 

 
19. Chen, W. and Kumar, V., Workspaces of Mechanical Systems with Rolling Contacts,  Journal of 

Advanced Robotics, The International Journal of the Robotics Society of Japan,  Vol. 9, No. 5, 1995: 
483-504.  

 
20. Wang, C. C., and Kumar, V., “Kinematics and Control of Mobile Manipulators,” Journal of Applied 

Mechanisms and Robotics, 1995, pp. 1-9.   
 

21. Wellman, P., Krovi, V., Kumar, V. and Harwin, W. “A Wheelchair with Legs for People with Motor 
Disabilities,” IEEE Transactions on Rehabilitation Engineering, Vol. 3, No. 4, 1995, pp. 343 - 53. 

 
22. Kumar, V., Bajcsy, R., Harwin, W. and Harker, P., “Rapid Design and Prototyping of Customized 

Rehabilitation Aids,” Special Section on Computers in Manufacturing, Communications of the ACM, 
Vol. 39, No. 2., February, 1996: 55-61.  

 
23. Howard, W. S. and Kumar, V., "On the Stability of Grasped Objects1,'' IEEE Transactions on 

Robotics and Automation, Vo. 12, No. 6, December 1996: 904-917. 
 

24. Sarkar, N., Yun, X. and Kumar, V., "Control of Contact Interactions with Acatastatic Nonholonomic 
Constraints," International Journal of Robotics Research,  Vol 16, No.3, June l997: 357-374. 

 
25. Garvin, G. J., Zefran, M., Henis, E. A., and Kumar, V. "Two Arm Trajectory Planning in a 

Manipulation Task," Journal of Biological Cybernetics, Vol. 76, 1997: 53-62.  
 

26. Sarkar, N. and Kumar, V., "Velocity and Acceleration Analysis of Contact between Three-
Dimensional Rigid Bodies," ASME Journal of Applied Mechanics, Vol. 63, Dec. 1996: 974-984.  

 
27. Adams, J., et al. “Cooperative Material Handling by Human and Robotic Agents: Module 

Development and System Synthesis,”  Expert Systems with Applications, Pergamon, Vol. 11, No. 2, 
1996: 89-97. 

 
28. Sarkar, N., Yun, X. and Kumar, V., "Dynamic Control of 3-D Rolling Contacts in Two-Arm 

Manipulation,"  IEEE Transactions on Robotics and Automation, Vol. 13, No. 3, pp. 364-376, 1997. 
 

29. Howard, W. S., Zefran, M., and Kumar, V., “On the 6! 6 Stiffness Matrix for Three-Dimensional 
Motions,” Journal of Mechanism and Machine Theory, Vol. 33, No. 4, May 1998: 389-408.  

 
30. Zefran, M., and Kumar, V., "Rigid Body Motion Interpolation," Computer Aided Design, Vol. 30, 

Issue 3, 1998: 179-189.  
 

31. Zefran, M., Kumar, V. and Croke, C., “Generation of Smooth Three-Dimensional Rigid Body 
Motions,” IEEE Transactions on Robotics and Automation, Vol. 14,   No. 4,   Aug  1998: 576-589. 

                                                             
1This paper was one of five nominations for the best paper award for the IEEE Transactions on Robotics 
and Automation in 1996. 
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32. Zefran, M., Kumar, V. and Croke, C., “Metrics and Connections for Rigid Body Kinematics,” 

International Journal of Robotics Research, Vol. 18, No. 2, February 1999: 243-258. 
 
33. Chen, C., and Kumar, V., "Motion Planning for Walking Vehicles Using Ordinal Optimization," 

IEEE Robotics and Automation Magazine, Vol. 5, No. 2, June 1998: 22-32. 
 

34. Desai, J., Zefran, M., and Kumar, V., "Two Arm Manipulation with Friction-Assisted Grasping," 
International Journal of Advanced Robotics, Special Issue on “Selected Papers from IROS97”. 

 
35. Krovi, V., and Kumar, V., "Design and Control of a Hybrid Mobility System," ASME Trans. Journal 

of Mechanical Design, Vol. 121, No. 3, pp.  448-455, September 1999. 
 

36. Krovi, V., Kumar, V., Ananthasuresh, G.K., and Vezien J-M., "Design and Virtual Prototyping of 
Rehabilitation Aids," ASME Trans. Journal of Mechanical Design, Vol. 121, No. 3, pp. 456-458, 
September 1999. 

 
37. Ouerfelli, M., Kumar, V., and W. S. Harwin, "Kinematic Modeling of Head-Neck Movements", 

IEEE Trans. Systems, Man, and Cybernetics, Part A: Systems and Humans, Vol. 29, No. 6, 1999: 
604-615. 

 
38. Zefran, M., and Kumar, V., "A Geometrical Approach to the Study of the Cartesian Stiffness 

Matrix," ASME Journal of Mechanical Design, Vol. 124, No. 1, 2002: 30-38. 
 

39. Desai, J., and Kumar, V., "Motion Planning of Nonholonomic Cooperating Mobile Manipulators," 
Journal of Robotic Systems, Vol. 16, No. 10, 1999: 557-579. 

 
40. Kumar, V., Kinzel, G., Wei, S., Bengu, G., and Zhou, J. “Multi-University Design Projects,” ASEE 

Journal of Engineering Education, Vol. 89, No. 3, 2000: 23-32.  
 

41. Ostrowski, J., Desai, J., and Kumar, V., "Optimal Gait Selection for Nonholonomic Locomotion 
Systems," International Journal of Robotics Research, Vol. 19, No. 3, 2000: 1-13. 

 
42. Chen, C., and Kumar, V., "Motion Planning for Walking Vehicles on Uneven Terrain," Journal of 

Robotic Systems, Vol. 16, No. 10, 1999: 527-545. 
 

43. Song, P., Kraus, P., Kumar, V., and Dupont, P., “Analysis of Rigid Body Dynamic Models for 
Simulation of Systems with Frictional Contacts,” ASME Transactions Journal of Applied 
Mechanics, V. 68, No. 1, pp. 118-128, Jan. 2001.   

 
44. Wang, C. C., and Kumar, V., “The Performance of Repeatable Control Schemes for Redundant 

Robots,” Journal of Robotic Systems, Vol. 18, No. 4, 2001. 
 

45. Ouerfelli, M., Kumar, V., and Harwin, W.S. “Methods for kinematic modeling of biological and 
robotic systems,” Medical Engineering and Physics, Elsevier Press, Vol. 22, 2000: 509-520. 

 
46. V. Krovi, G. K. Ananthasuresh, and V. Kumar, "Kinematic Synthesis of Spatial R-R Dyads for Path 

Following With Applications to Coupled Serial Chain Mechanisms," ASME Journal of Mechanical 
Design, Vol. 123, No. 3, 2001: 359-366. 

 
47.  Ansar, A., Rodrigues, D., Desai, J.,  Daniilidis, K., Kumar, V. and Campos, M. Visual and Haptic 

Collaborative Tele-presence, Computers & Graphics, Special Issue on Mixed Realities Beyond 
Conventions, Vol. 25, No. 5, October 2001. 

 
48. Desai, J., Ostrowski, J., and Kumar, V. “Modeling and Control of Formations of Nonholonomic 

Mobile Robots,” IEEE Transactions on Robotics and Automation, Vol. 17(6), Dec. 2001: 905-908. 
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49. Sugar, T. and Kumar, V., Control of Cooperating Mobile Manipulators, IEEE Transactions on 
Robotics and Automation, Vol. 18, No. 1, February, 2002: 94-103. 

 
50. T. G. Sugar and V. Kumar, "Metrics for Analysis and Optimization of Grasps and Fixtures," 

International Journal of Robotics and Automation, Vol. 17, Issue 1, 2002 (Special Issue on 
Compliance and Compliant Mechanisms): pp. 28-37. 

 
51. T. G. Sugar and V. Kumar, "Design and Control of a Compliant Parallel Manipulator," ASME 

Journal of Mechanical Design, Vol. 124, No. 4, 2002: 676-683. 
 

52. R. Alur, C. Belta, V. Kumar, M. Mintz, G. Pappas, H. Rubin, and J. Schug, Modeling and Analyzing 
Biomolecular Networks, Computing in Science and Engineering, Special Issue in Biocomputation, 
Jan/Feb. 2002: 20-31.  

 
53. Belta, C. and Kumar, V., Euclidean metrics for motion generation on SE(3),  Journal of Mechanical 

Engineering Science Part C,  vol. 216, no. C1, pp. 47-61, 2002. 
 

54. Belta, C. and Kumar, V., Computation of rigid body motion, Electronic Journal of Computational 
Kinematics, Vol 1, No. 1, http://www-sop.inria.fr/coprin/EJCK/EJCK.html.  

 
55. Krovi, V., Ananthasuresh, G.K., and Kumar, V., "Kinematic and Kinetostatic Synthesis of Planar 

Coupled Multi-Link Serial Chain Mechanisms," ASME Journal of Mechanical Design, Vol. 24 (2), 
June 2002:143-155. 

 
56. Belta, C. and Kumar, V.  A SVD-Based Projection method for interpolation on SE(3), IEEE 

Transactions on Robotics and Automation, Vol. 18, No. 3, June 2002. 
 

57. A. Das, R. Fierro, V. Kumar, J. Ostrowski, J. Spletzer, and C. J. Taylor, Vision Based Formation 
Control of Multiple Robots, Vol. 18, No. 5, IEEE Transactions on Robotics and Automation, 
October 2002: 813-825.  

 
58. R. Alur, T. Dang, J. Esposito, Y. Hur, F. Ivancic, V. Kumar, I. Lee, P. Mishra, G. Pappas, and O. 

Sokolsky: Hierarchical Modeling and Analysis of Embedded Systems, Proceedings of the IEEE, 
(Volume 91, Number 1), January 2003. 

 
59. R. Fierro, A. Das, J. Spletzer, Y. Hur, R. Alur, J. Esposito, G. Grudic, V. Kumar, I. Lee, J. P. 

Ostrowski, G. Pappas, J. Southall and C. J. Taylor, “A framework and architecture for multirobot 
coordination,” International Journal of Robotics Research, Vol. 21, No. 10-11, 2002: 977-995. 

 
60. Belta, C., and Kumar, V. “Motion generation for groups of robots,” ASME Journal of Mechanical 

Design, Vol. 126, No. 1, January 2004.  
 

61. Chaimowicz, L., Kumar, V. and Campos, F. M., “A Paradigm for Dynamic Coordination of Multiple 
Robots,” Autonomous Robots, Volume 17, Issue 1, July  2004: Pages 7 – 21. 

 
62. Tanner, H. G., Kumar, V. and G. J. Pappas, “Leader-to-Formation Stability,” IEEE Transactions on 

Robotics and Automation, June, 2004.  
 

63. P. Song, J.S. Pang, and V. Kumar, “A Semi-Implicit Time-Stepping Model for Frictional Compliant 
Contact Problems”. International Journal for Numerical Methods in Engineering, Vol. 60, June 
2004: 2231-2261. 

 
64. J. Esposito and V. Kumar, “An Asynchronous Integration and Event Detection Algorithm for 

Simulating Multi-Agent Hybrid Systems,” ACM Transactions on Modeling and Computer 
Simulation, 2004, in press. 

 
65. Belta, C., and Kumar, V. “Abstractions and Control Policies for a Swarm of Robots,” IEEE 

Transactions on Robotics, vol.20, no.5, 2004: 865-875.  
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66. G. A. S. Pereira, V. Kumar, and M. F. M. Campos, “Decentralized Algorithms for Multirobot 

Manipulation via Caging,” in International Journal of Robotics Research, Accepted for publication, 
2004. 

 
67. V. Kumar, D. Rus, and S. Singh, “Robot and Sensor Networks for First Responders,” IEEE 

Pervasive Computing, October-December , 2004: pp 24-33.    
 

68. Belta, C., Esposito, J. M., Kim, J, and Kumar, V., “Computational techniques for analysis of genetic 
network dynamics,” Int. Journal of Robotics Research,  Vol. 24, February – March, 2005: 219-229. 

 
69. E. Stump and V. Kumar, “Workspaces of Cable-Actuated Parallel Manipulators,” ASME Journal of 

Mechanical Design,  Vol. 128, January, 2006. 
 

70. Solomon, D., Kumar, V., Jenkins, R. A. and Jewell, J., “Head control strategies during whole-body 
turns,” Experimental Brain Research, 2006 (to be published). 

 
71. Pang, J. S., Kumar, V., and Song, V., “Convergence of Time-Stepping Method for Initial and 

Boundary-Value Frictional Compliant Contact Problems,” SIAM J. Numerical Analysis, Vol. 43, No. 
5, 2006: 2200-2206.  

 
72. Grocholsky, B., Keller, J., Kumar, V. and Pappas, G. “Cooperative Air-Ground Surveillance,” IEEE 

Robotics and Automation Magazine, Vol. 13 (3), 2006: 16-25. 
 
 

 
Chapters in Books 
 

1. Kumar, R.V., Waldron, K.J. and Tsai, M.J., "Geometric Optimization of Serial Chain Manipulator 
Structures for Working Volume and Dexterity," in Kinematics of Robot Manipulators, Ed. 
J.M.McCarthy, MIT Press, Cambridge, Massachusetts, 1987, pp. 99-101. 

 
2. Kumar, V. and Waldron, K.J., "A Review of Research on Walking Vehicles," Robotics Review 1, Ed. 

T.Lozano-Perez and O. Khatib, MIT Press, Cambridge, Massachusetts, 1989, pp. 243-266. 
 

3. Kim, J.H., Kumar, V. and Waldron, K.J., "Force Distribution Algorithms for Multifingered Grippers," 
Advances in Control Systems and Dynamics, Ed. C.T. Leondes, Academic Press, Vol. 38, 1990, pp. 
289-315. 

 
4. Kumar, V., "Coordination of Multi-Degree-of-Freedom Mechanisms," The First Forty Years of 

Modern Kinematics: A Tribute to Ferdinand Freudenstein, Ed. A. Erdman, Wiley-Interscience Series 
in Design Engineering, John Wiley and Sons, 1993.  

 
5. Kumar, V. and Waldron, K.J., "A Review of Research on Walking Vehicles," Autonomous Mobile 

Robots, Vol. 1, Ed. A. Elfes and S. S. Iyengar, IEEE Computer Society Press, 1991, pp. 503-526. 
 

6. Kumar, V., Rahman, T., and Krovi, V., "Assistive Devices for People with Motor Disabilities," Wiley 
Encyclopedia for Electrical and Electronics Engineers, Ed. J. Webster, 1997. 

 
7. Kumar, V. and Krovi, V., "Customized Assistive Devices for People with Motor Disabilities," 

Encylopedia of Microcomputers, Ed. J. Williams, 1997. 
 

8. Kumar, V., Zefran, M., and Ostrowski, J., “Intelligent Motion Planning and Control,” Handbook of 
Industrial Robotics, John Wiley and Sons, Ed. S. Nof, 1998. 

 
9. 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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10. Krovi, V. and Kumar, V., “Rapid Design and Prototyping of Customized Rehabilitation Aids,” 

Encylopedia of Library and Information Science, Ed. A. Kent, 2001. 
 

11. 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. 

 
12. Zhang, F., Grocholsky, B., Kumar, V., and M. Mintz, “Cooperative Control for Localization of 

Mobile Sensor Networks,” Cooperative Control, Lecture Notes in Control and Information Sciences, 
Vol. 309, Eds: V. Kumar, N. Leonard, and A. S. Morse, Springer Verlag, 2004.  

 
13. Kumar, V., Leonard, N., and A. S. Morse, Editors, Cooperative Control, Lecture Notes in Control and 

Information Sciences, Vol. 309, Springer Verlag, 2004. 
 

14. R. Fierro, L. Chaimowicz, and V. Kumar, "Multi-Robot Cooperation," Autonomous Mobile Robots: 
Sensing, Control, Decision Making and Applications, S. S. Ge and F. L. Lewis (eds.), CRC Press - 
Taylor & Francis Group, Chapter 11, 2005.  

 
15. 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 
and Automation,  St. Louis, Missouri, 1985, pp. 228-236. 

 
 2. 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, 
North Carolina, 1987, pp. 252-257. 

 
 3. Pandy, M.G., Kumar, V., Berme, N., and Waldron, K.J., "The Dynamics of Quadrupedal 

Locomotion," in 1987 Biomechanics Symposium, AMD-Vol. 84, Ed. D.L. Butler and P.A. Torzilli, 
Proceedings of the ASME Conference on Applied Mechanics, Bioengineering and Fluids 
Engineering, Cincinnati, Ohio, 1987,  pp. 365-368. 

 
 4. Waldron, K.J., Kumar, V. and Burkat, A., "An Actively Coordinated Mobility System for a 

Planetary Rover," Proceedings of the 3rd International Conference on Advanced Robotics, 
Versailles, France, October 12-15, 1987, pp. 77-86. 

 
 5. Kumar, V. and Waldron, K.J., "Actively Coordinated Vehicle Systems," Trends in Vehicle Design 

Research, ASME pub. DE-Vol. 11, Ed. S.A. Velinsky, Proceedings of the 1987 ASME Winter 
Annual Meeting, Boston, December 13-18, pp. 1-10.  

 
 6. 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. 
 
 7. Kumar, V. and Waldron, K.J., "Analysis of Omnidirectional Gaits for Walking Machines for 

Operation on Uneven Terrain," Proceedings of the 7th CISM-IFToMM Symposium on Theory and 
Practice of Robots and Manipulators, Udine, Italy, September 12-15, 1988, pp. 37-62. 

 
 8. 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. 

 



 Vijay  Kumar 
 Page 8 

 9. 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. 

 
 10. 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. 

 
 11. 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. 

 
 12. 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. 

 
 13. Kumar, V., Yun, X., and Bajcsy, R., "Exploration of Unknown Mechanical Assemblies through 

Manipulation," Advances in Intelligent Robotics Systems Symposium, SPIE, Philadelphia, November 
5 -10, 1989. 

 
 14. Kumar, V., Meyer, B.P., and Ulrich, N., "Mechanics and Design of a Planar Parallel Manipulator," 

Proceedings of the 1st National Conference on Applied Mechanisms and Robotics,  Cincinnati, 
November 5-8, 1989. 

 
 15. J-H. Kim, and Kumar, V., "Robot Kinematics via Line Transformations," Proceedings of the 1st 

National Conference on Applied Mechanisms and Robotics,  Cincinnati, November 5-8, 1989. 
 
 16. 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. 

 
 17. Yun, X., King, R., Lee, I., 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. 

 
 18. 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. 

 
 19. 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. 

 
 20. 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. 

 
 21. 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. 

 
 22. 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. 

 
 23. 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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 24. 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. 

 
 25. 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. 
 
 26. E. Paljug, Yun, X., and Kumar, V., "Two Arm Manipulation via Controlled Rolling," Proceedings of 
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- Program Committee, IEEE/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, IEEE/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, IEEE/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, 27th 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), IEEE/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. 
- 2nd 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. Nathan Ulrich, Mechanical Design Optimization of Manipulator Design Performance, Fall 1990. 
Currently, Reseach Scientist, Woods Hole Oceanographic Laboratory, Massachussetts. 

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

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

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

5. Mohamed Ouerfelli, Kinematics of head movements in paraplegics and interaction with robot 
manipulators, November 1994. Currently, Assistant Professor, King Fahd University, Saudi Arabia. 

6. William Howard, Stability of Grasps: Beyond Force Closure, June 1995.  Currently, Manager, 
Kliklok Corporation, Atlanta, Georgia.  

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

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

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

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

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

12. Peter Kraus. Modeling of Rigid Body Contacts for Dynamic Simulation.  
13. Peng Song. Dynamics, Analysis and Simulation of Multibody Systems with Frictional Contacts. 

Currently, Assistant Professor, Rutgers University of Pennsylvania. 
14. Joel Esposito. Simulation and Control of Hybrid Systems with Applications to Multi-agent Mobile 

Robotics. Currently, Assistant Professor, U. S. Naval Academy.  
15. Aveek Das, Cooperative Control of Robot Formations. 2004. Currently at Sarnoff Corporation.  
16. Calin Belta. Geometric Methods for Multirobot Planning and Control. 2003. Currently, Assistant 

Professor, Drexel University. 
17. Rahul Rao, Image Based Control of an Unmanned Ground Vehicle from an Overhead Camera, 2004.  

Currently at Intel Corporation.  
18. Sachin Chitta, Dynamics and Control of Modular Locomotion Systems, 2005. Post-doctoral fellow, 

University of Pennsylvania.  
19. 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.  

20. Meghann Lomas, December 2006. Currently at Lockheed Martin Corporation. 
 
Postdoctoral  Fellows 
 

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



 Vijay  Kumar 
 Page 29 

 
 
Supervision of Masters Thesis 
 
 1. Michael C. Johnson, Force and Motion Control of Redundantly Actuated Robotic Systems with 

Closed Kinematic Chains, Fall 1989. 
 2. George Pfreundschuh, Kinematics, Design and Control of a Parallel Manipulator, Summer 1990. 
 3. Leslie Johnson, A Numerical Technique for Determination of Contact Forces for Multifingered 

Robotic Grippers, Summer 1991. 
 4. Thomas G. Sugar, Design and Control of an in-Parallel Pneumatically-Actuated Manipulator, 

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

To Control, Summer 1992. 
 6. Seshadri Narasimhan, Control of Robot Manipulators in Singular Configurations (May 1994). 
 7. Greg Garvin,  Kinematics and Trajectory Generation in Two-Armed Reaching and Manipulation 

(May 1994). 
 8. Parris Wellman, An Adaptive Mobility System, August 1994. 
 9. Milos Zefran, Numerical Techniques for Time Optimal Robot Control, August 1995. 
 10. Venkat Krovi, Modeling and Control of a Hybrid Locomotion System, December 1995. 

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

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

13. 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]. 

2. 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. 

3. 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)]. 

4. Office of Naval Research, Verification and Validation for Autonomous Systems, 2004-2006. 
5. 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, I. Lee, and J. Smith), Co-Principal Investigator.  
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23. 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.  

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

25. 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. 

26. 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. 

27. 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. 

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

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

30. Defense Advanced Research Projects Agency, Modeling, Analysis, Simulation and Synthesis of 
Biomolecular Networks, $1,799,999, 2001-2004 (with H. Rubin), Co- Principal Investigator. 

31. 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. 

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

33. 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. 

34. National Science Foundation, ITR: Antidote: Adaptive Network of Robots for Threat and Intrusion 
Detection and Emergency Response, $300,000, 2002-2005, Principal Investigator. 

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

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

 
Industrial Consulting and Research Partnerships 
 

¥ 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. 

 
 
 


