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Signals and Systems in Biomedical Engineering:
Physiological Systems Modeling and Signal Processing

Physiology is a set of processes that maintain homeostasis, and physiological
measurement is a means of observing these processes. Systems theory and signal
processing offer formal tools for the study of processes and measured quantities. This
book shows that systems modeling can be used to develop simulations of physiological
systems, which use formal relations between the underlying processes and the observed
measurements. The inverse of such relations suggest signal processing tools that can be
applied to interpret experimental data. Both signal processing and systems modeling are
invaluable in the study of human physiology. Discussing signal processing techniques
ranging from filtering and spectrum analysis to wavelet analysis, the book uses graphs
and analogies to supplement the mathematics and make the book more accessible to
physiologists and more interesting to engineers. Physiological systems modeling helps in
both gaining insight and generating methods of analysis. This book shows how numerical
computation with graphical display, haptics and multimedia can be used to simulate
physiological systems. In this third edition the simulations are more closely related to
clinical examination and experimental physiology than in previous editions. Detailed
models of nerve and muscle at the cellular and systemic levels, and simplified models of
cardiovascular blood flow provide examples for the mathematical methods and computer
simulations. Several of the models are sufficiently sophisticated to be of value in
understanding real world issues like neuromuscular disease. The book features
expanded problem sets and a link to extra downloadable material containing simulation
programs that are solutions to the theory developed in the text.
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