i i This dissertation is dedicated to my parents,Willis and Dottie,who have been a constant source of teaching and support;and to my sister,Maryann (ow,la,ne),who has always been there.

i i i AcknowledgmentsIn my time at USC, I have had the tremendous pleasure to work with Michael Arbib andGeorge Bekey. Both have shared significant amounts of their time and experience, from whichI have benefited greatly. In addition, they have given me the freedom to explore manydifferent issues, but also the guidance (and puns) to push me through to the end.Besides allowing me to run large processes and use massive amounts of disk space, ScottGrafton invited me to spend time working in his PET laboratory. There, I learned experimentaldesign, PET analysis, and a beginnings of human functional neuroanatomy.Several individuals in particular have had various levels of responsibility in helping andencouraging me as I was beginning the research game. At CMU these include Jay McClelland,Jonathan Cohen, Kevin Singly and Scott Fahlman; and at GD[P|E]: Lealon Watts, PatrickSimpson, Russell Deich and Harold McBeth.Several Professors and senior Ph.D. students served as valuable mentors in my first fewyears at USC: Thea Iberall (who continues to do so), Deliang Wang, Bruce Hoff, Peter Dominey,Reza Shadmehr, Irwin King and Ken Goldberg.Thanks to Michael "el hombre de muchos nombres" McHenry, Gaurav Sukhatme, Joel Hoff,Jim "Armstrong" Montgomery, Man-Wai "Jason" Chu (who is aiding in the webification of thiswork) and Nicolas Schweighofer for their many useful (and other) comments on variousversions of this research and associated documents.Many others in the robot and brain simulation laboratories have contributed to andinfluenced my work and life -- including: David Lotspeich, Tony Lewis, Parag Batavia, ScottCozy (who assisted in construction of the grasping device for the PET experiment), AmandaBischoff, Jim Liaw, Fernando Corbacho, Jozsef Fiser, Mathew Lamb, Michael Crowley, Jean-Marc Fellous, Lucia Simo, Yuri Pryadkin (who aided in the PET behavioral analysis), JacobSpoelstra, Osman Qamar,Alex Guazzelli, and (from CS in general) Benjamin Smith.

i v I have also been afforded several opportunities to interact with experimentalists outside ofUSC. Giacomo Rizzolatti welcomed me into his laboratory for a number of weeks in the Springof 95. There, I gained a much greater appreciation for what goes into extracting data from evena single cell. Those at the Parma lab who were particularly influential include: LucianoFadiga, Vittorio Gallese, Leo Fogassi, Massimo Matelli, Maurizio Gentilucci, GiuseppeLuppino. Visits to the labs of Hideo Sakata and Marc Jeannerod have also been tremendouslearning experiences. In particular, I thank Masato Taira and Akira Murata for their valuableinteraction.The old CMU gang has also been a source of encouragement and diversion: Ivan Yanasak,David Sandler, Jeffrey "mover of pdp11s" Meckler, Jeff Snyder, Bill Wilcox, Ira Jaslow,Hiroshi Saito and Phil Kragnes.Special thanks are also due to my family for all their support, patience, and encouragementover these years.Funding for this work has been provided in part by the Human Frontiers Science Project, andby a fellowship from the University of Southern California, School of Engineering, and theComputer Science Department. The PET imaging experiment was supported in part by PublicHealth Service grant KS-08 NS01568. The dataglove used in the experiment was provided byMichael Clark at Apple Computers.