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English Description

Digital Signal Processing (DSP) is a discipline that studies digital signals and their processing
methods. It is widely used in various fields such as communications, control, image processing,
audio processing, and biomedical signal processing. This course aims to systematically introduce the
fundamental theories, algorithms, and applications of digital signal processing, equipping students
with the necessary skills to master the related technologies and solve practical problems.

The main content of this course includes:

1. Discrete-Time Signals and Systems: Introduction to the basic concepts and properties of
discrete-time signals and systems, analyzing signal processing methods in both time and frequency
domains.

2. Discrete Fourier Transform (DFT) and Its Applications: Explanation of the fundamental theory
and computational methods of the Discrete Fourier Transform, discussing its applications.

3. Fast Fourier Transform (FFT): Introduction to the basic principles, algorithms, and
implementation of the Fast Fourier Transform.

4. Z-Transform: Detailed explanation of the definition, properties, and applications of the
Z-Transform, analyzing system stability and causality.

5. Digital Filter Design: Covering the design methods, implementation techniques, and performance
analysis of IIR and FIR filters.

6. Signal Sampling and Reconstruction: Discussion on the sampling theorem, quantization error, and
methods of signal reconstruction.

7. Multirate Signal Processing: Introduction to techniques and applications of down-sampling,
interpolation, and variable-rate filtering in multirate signal processing.

8. Application Examples: Using specific examples to illustrate the application of digital signal

processing techniques in fields such as communications, audio processing, and image processing.
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