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space. This yielded excellent agreement with simulation results. To organize and present the simulation results, he developed custom data visualization tools. Much of the analytical progress can be attributed to insights obtained by appropriately graphing simulation data. Overall, the value added by data visualization (Viz) inspired him to pursue a career path where development of Viz methodology could play a key role. Solutions were derived, symbolically, as a function of parameters. Gait is predicted by the configuration of stable periodic orbits and synchronization in the dynamics. The framework was generalized to the n-leg case. However, complexity of multiple stable solutions is a barrier to direct applicability of the method as currently developed. 

The novel, geometric analysis framework yielded an unexpected result: in addition to the real periodic orbits it became possible to compute “virtual” periodic orbits that do not directly correspond to any in the underlying system but are nonetheless valuable theoretically. The applicant established the correspondence between virtual and actual periodic orbits: it turns out that the presence of virtual periodic orbits near bifurcation boundaries is a canonical precursor of long-transients and (consequently) instability of the actually observed periodic orbits. This is important theoretically for model understanding, as well as practically for the control of robot locomotion. This correspondence is not application-specific, but appears to be generic behavior in oscillatory hybrid automata. Viz played a key role in establishing this correspondence.

Concurrent with graduate studies, the applicant held contract programmer/analyst and adjunct faculty positions. The adjunct positions were at Cleveland State and Penn State Universities, where he taught introductory mathematics and computer programming. He was also an academic tutor at those institutions. The programmer positions were part of a set of medical informatics projects based at Case Western Reserve University’s Frances P. Bolton School of Nursing, under the mentorship of Dr. Patricia Brennan, a renowned medical informatician. One of those projects involved mining email logs accrued as part of an experimental web-based outpatient support application. Another project involved shadowing providers at a nursing home to understand their workflow and development of a hand-held based electronic patient record system. These projects constituted his first exposure to health-care informatics.

Since Nov 2004, the applicant has held a postdoctoral fellowship at the University of California San Diego, School of Medicine, part of the Wireless Internet Information System for Medical Response in Disasters (WIISARD) project, a joint effort between the University of California San Diego (UCSD) School of Medicine and the California Institute for Telecommunication and Information Technology (CALIT2). One of the nominee’s roles is to develop Knowledge Discovery in Database and Visualization tools to characterize the fine-scale temporal behavior of inter-device communication patterns as well as more clinically meaningful data logged during periodic, multi-agency mass-casualty response drills. 
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