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(Description)

Signals and Linear Systems is a compulsory course for undergraduate student of
Biomedical Engineering. This course is to introduce the basic ideas, concepts, and
methods to characterize and analyze signals and linear systems, and enable students the
ability to apply mathematics to solve engineering problems.




Generally, this course includes four modules. The first module is on basic concepts
including signal representations, basic signals, system model construction, and basic
properties of systems. The second module is time domain analysis, which includes
analysis of LTI systems in time domain, properties of LTI, and description of LTI
systems. The third module is frequency domain analysis, which includes Fourier
transform and Fourier analysis, properties of Fourier transform, sampling, and filtering.
The fourth module is transform domain analysis, which includes Laplace transform, and
introduction to Z-transform. In addition to the basic concepts and methods, this course
will also introduce some applications of the methods of Signal and Linear Systems to
biomedical engineering and research such as hemodynamic response modeling based
on convolution and neuroimaging. In particular, the following topics will be introduced:

* Introduction to signals and systems

*  Signal transform and operation, Basic signals

*  Description and properties of LTI systems

*  Convolution integral and its properties

* Introduction to the application of convolution and LTI properties in hemodynamic

response modeling

*  Orthogonal decomposition, Introduction to course project

*  Fourier series representation of continuous-time periodic signals

* Fourier series and LTI systems, Ideal filter

*  Fourier Transform of continuous-time signals

* Introduction to discrete-time Fourier Transform

* Properties of Fourier Transform, basic FT pairs

* Time and frequency characterization of signals and systems, non-ideal filters,

typical filters, Bode plots

* Introduction to sampling theorem

* Laplace transform

* Properties of LT, Basic LT pairs

* Analysis LTI system with LT

e Introduction to Z-transform

The objectives of this course include:

* To teach students the basic theory of Signals and Linear Systems

* To teach students the basics of representation and characterization of linear time-
invariant systems in time domain and transform domain

* To teach students the analysis methods of signals in time domain and transform
domain (including Fourier transform, Laplace transform)

* To provide students the basic skills in applying the theory and analysis methods of
Signals and Linear Systems in applications

* To prepare students for advanced courses in Digital Signal Processing, and
Principles of Automatic Control
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