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Research Interests

Modeling proteins, RNA, and DNA using Markov models, hidden Markov models, stochastic context-free
grammars, and other statistical techniques. Mixtures of Dirichlet distributions for estimating amino-acid fre-
quencies. Protein structure prediction and remote homology detection. Multi-purpose high-speed hardware
for biosequence analysis.

Research Summary

In 1993 I switched my research focus from logic minimization to biosequence analysis. I have worked
extensively with hidden Markov models and Dirichlet mixtures, and to a lesser extent with neural networks.
In summer 1998 and summer 2000, I lead teams of researchers doing protein structure prediction for the
CASP3 and CASP4 experiments. We did well in both.
Richard Hughey and I have built a high-speed single-board computer (Kestrel) that can accelerate the
dynamic programming for sequence alignment and hidden Markov model training. I have been developing
other algorithms for Kestrel that can be used in protein structure prediction. For this project (which we
have named Kestrel) we have designed and fabricated full-custom cMOS chips in order to get 512 simple
processors on a board.
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