CHAPTER 1

INTRODUCTION

The term “Biomedical Engineering” can refer to any endeavor in which techniques from
engineering disciplines are used to solve problems in the life sciences. One such under-
taking is the construction of mathematical models of physiological systems and their
subsequent analysis. Ideally the insights gained from analyzing these models will lead to
a better understanding of the physiological systems they represent.

System identification is a discipline that originated in control engineering; it deals with
the construction of mathematical models of dynamic systems using measurements of their
inputs and outputs. In control engineering, system identification is used to build a model
of the process to be controlled; the process model is then used to construct a controller.

In biomedical engineering, the goal is more often to construct a model that is detailed
enough to provide insight into how the system operates. This text deals with system
identification methods that are commonly used in biomedical engineering. Since many
physiological systems are highly nonlinear, the text will focus on methods for nonlinear
systems and their application to physiological systems. This chapter will introduce the
concepts of signals, systems, system modeling, and identification. It also provides a brief
overview of the system identification problem and introduces some of the notation and
terminology to be used in the book. The reader should be acquainted with most of the
material covered in this chapter. If not, pedagogical treatments can be found in most
undergraduate level signals and systems texts, such as that by Kamen (1990).

1.1 SIGNALS

The concept of a signal seems intuitively clear. Examples would include speech, a televi-
sion picture, an electrocardiogram, the price of the NASDAQ index, and so on. However,
formulating a concise, mathematical description of what constitutes a signal is somewhat
involved.
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