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Professional Design, modeling, and control of electromechanical systems.  Telerobotic systems.  Applied 
Interests nonlinear control.  Design and control of  fluid-power systems.    Design and control of upper- and  
  lower-extremity prostheses. 
 
 
Education VANDERBILT UNIVERSITY Nashville, TN 
 Doctor of Philosophy in Mechanical Engineering December 2002 
 Thesis:  Multivariable Loop-Shaping Control Design for a Bilateral  
 Telemanipulator System. 
 Doctoral major:  System Dynamics and Control Theory. 
 Doctoral minor:  Mathematics. 
 
 VANDERBILT UNIVERSITY Nashville, TN 
 Master of Science May, 1999 
 Thesis:  Active Control of an Electrostatic Bearing for  
 Microelectromechanical Devices. 
 
 VANDERBILT UNIVERSITY Nashville, TN 
 Bachelor of Engineering magna cum laude May, 1997 
 
 
Honors and NASA Graduate Student Research Program Fellowship 1997-2000 
Awards I.B.M. Fellowship, Vanderbilt University 1997-2001 
 B.E. magna cum laude, Vanderbilt University, 1997 
 Tau Beta Pi 
 Vanderbilt Undergraduate Summer Research Program 1996 
 
 
Employment Assistant Professor, Clarkson University, August 2007 – Present 
  
 Research Associate, Vanderbilt University, January 2003 – August 2007 

• August 2006 – August 2007:  Conducting research entitled “Feasibility Study of MICE 
Powered Upper and Lower Extremity Prostheses.”  Funded by ARO/Aerodyne.  Role: PI.  
The major goal of this study involves the design, fabrication, and control of an 
electromagnetically actuated transfemoral prosthesis for use with a miniature internal 
combustion engine (MICE) generator being developed at Aerodyne Research, Inc.   

• July 2005 – August 2007:  Conducting research entitled “Anthropomorphic Transhumeral 
Prosthesis for Revolutionizing Prosthetics.”  Funded by DARPA under a program entitled, 
“Revolutionizing Prosthetics.”  This works focuses on the development of a high degree-of-
freedom dexterous transhumeral prosthesis powered using chemofluidic actuation.  Current 
research entails the design of a liquid-fueled prosthetic arm with nine actuated degrees-of-
freedom with integrated power, sensing, and control.    

• January 2003 – August 2005: Conducted research entitled “A Monopropellant-Powered 
Actuator for the Development of a Powered Exoskeleton.”  Funded by DARPA under a 
program entitled, “Exoskeletons for Human Performance Augmentation.”  Additionally 



funded by NSF.  This research seeks the development of a power supply and actuation system 
with the energy and power density appropriate for human-scale robotics.  Current work entails 
the design and Lyapunov-based control of a liquid-fuel powered pneumatic actuator, as well 
as the development of high-performance liquid and hot-gas servovalves.   

• September 2003 – August 2005: Participated in research entitled “Image-Guided Otologic 
Surgery.”  Funded by NIH.  The research is developing a robotic-assisted surgical system that 
uses 3-D CT imaging and real-time tracking of the surgical field in order to guide the control 
of a robot manipulator in otologic surgery, providing a means for avoiding critical anatomic 
structures that would otherwise be unseen in the conventional human-controlled procedure. 

 
 Research Assistant, Vanderbilt University, June 1997 - December 2002 

• June 1999 – December 2002: Developed an architecture and control methodology for bilateral 
telemanipulation systems.  Implemented a single degree-of-freedom unscaled 
telemanipulation system in the presence and absence of time-delay.  Extended the validated 
approach to the multivariable case, utilizing impedance control of the manipulator pair and 
multivariable tools to design the controller and analyze its performance and stability.  
Implemented the methodology on a man-amplifier telemanipulation system and demonstrated 
the ability to provide teleoperative transparency and a robustly stable closed-loop system. 

• September 1998 – May 1999: Developed a sliding mode control law for a compliant 
mechanism based micromanipulator.  Experimentally validated a method for active damping 
of the lightly damped structure using a technique for self-sensing based on actuator states. 

• June 1997 – August 1998: Conducted research entitled “Active Electrostatic Bearings for 
Microelectromechanical Devices.”  Funded by NASA.  Designed an electrostatic bearing 
system, conducted dimensional analysis for mesoscale evaluation, and derived a sliding mode 
control law to actively regulate rotor position.   
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