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Objective My objective is to apply my extensive research experience in robotics, SLAM, filtering theory, and
computer vision to develop novel solutions to real-world robotics problems.

Research

Interests

Robot localization and mapping, medical robots, probabilistic filtering, sensor fusion, computer
vision, machine learning, and state estimation.

Education Carnegie Mellon University, Pittsburgh, Pennsylvania USA

Ph.D., Electrical and Computer Engineering, May 2012 (GPA 3.94)

• Research Topic: “BodySLAM: Localization and Mapping for Surgical Guidance”
• Research Area: nonlinear state estimation, robot localization and mapping, surgical robotics,
probabilistic filtering, kinematics, robot navigation, and medical imaging.

M.S., Electrical and Computer Engineering, May 2007 (GPA 3.91)

• Research Topic: “Hybrid Localization Using the Hierarchical Atlas”
• Research Area: robot localization, topological graphs, Bayesian filtering.
• Coursework: machine learning, computer vision, numerical optimization, digital signal pro-
cessing, state estimation, image processing, and computer security.

Yale University, New Haven, Connecticut USA

B.S., Electrical Engineering and Computer Science, May 2005 (GPA 3.60)

• Senior Topic: “Design and Control of a Two-Wheeled Balancing Robot”
• Area of Study: embedded systems, controls, signals and systems, algorithms, data structures,
differential equations, linear algebra, multi-variable calculus, computer architecture, systems
programming, electronic circuits, and economics.

Experience The Robotics Institute at CMU, Pittsburgh, Pennsylvania USA
Post-Doctoral Fellow June, 2012 - present

• Implemented vision-based SLAM (localization and mapping) algorithms for canine search and
rescue applications, fusing accelerometer and gyroscope data with monocular vision

• Extended surgical localization algorithm from Ph.D. work to estimate tissue compliance
• Implemented Lie derivative analysis to demonstrate observability for surgical estimation problems

Carnegie Mellon University, Pittsburgh, Pennsylvania USA
Graduate Research Assistant September, 2005 - May, 2012

• Implemented novel Kalman filtering-based SLAM algorithms for estimating the pose and config-
uration of a surgical robot by fusing data from magnetic tracking sensors with kinematic models

• Developed distributed C++ software for cooperative multi-robot path planning and localization
• Implemented new monocular SLAM approach for vision-based robotic mapping and localization
• Introduced new Bayesian approach to SLAM using hybrid metric/topological robotic navigation
• Presented new method for surgical localization/registration using inequality constraints within
a Kalman filter for aligning a surgical tool to preoperative organ models



• Developed system for estimating physiological motion of cardiac tissue with a monocular camera

Yale University, New Haven, Connecticut USA
Undergraduate Research Assistant May, 2003 - May, 2005

• Implemented FFT-based algorithm on embedded system for characterizing acoustic signals
• Designed electronics, hardware, and embedded control software for two-wheeled balancing robot
• Led team of undergraduates working on sensing and perception for autonomous robot
• Developed intelligent golf club to aid athletes with audio feedback from in-club accelerometers

Honors and

Awards

• Best Video Finalist, IEEE ICRA Conference, May 2012
• Travel Award, IEEE IROS, National Science Foundation (NSF), October 2011
• Edward Lanphier Prize for Excellence in Electrical Engineering, May 2005
• Distinction in the Degree of EECS, Yale University, May 2005
• Yale Student IEEE Chairman, August 2004 to May 2005

Teaching Carnegie Mellon University, Pittsburgh, Pennsylvania USA

• 18-220 Electronic Devices and Analog Circuits, Fall 2010
Head grad-level TA, taught 3 recitation sessions per week.

• 18-100 Introduction to Electrical Engineering, Fall 2006
Head grad-level TA, taught 3 recitation sessions per week.

Yale University, New Haven, Connecticut USA

• EENG-229 Circuits and Systems Laboratory, Spring 2005
Undergraduate Assistant TA, coordinated labs on circuit design.

• EENG-227 Circuits and Electronics Laboratory, Fall 2004
Undergraduate Assistant TA, coordinated labs on circuit design.
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Peer-Reviewed
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Guidance. Proc. 2013 IEEE International Conference on Robotics and Automation (ICRA), May, 2013.
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Systems (IROS), Sept, 2011.
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International Conference on Robotics and Automation (ICRA), May, 2008.
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Technical Skills • Languages: Matlab, C, C++, Mathematica, LATEX
• Applications: Powerpoint, Adobe Illustrator, Adobe Photoshop
• Operating Systems: Mac OS, Microsoft Windows, Unix/Linux


