Digital Signal Processing and Machine Learning:

Fundamentals and Applications
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32
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¥ 4B TH A ¥E Individual Study Hours

8-10 hours per week
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2
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Summer 2026
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Linear Algebra

B EBE Course Description: 100 F AR, %3 AEUF AR HIA.

This course explores the fundamentals and applications of digital signal

processing and machine learning, focusing on key concepts such as sampling

theorem, Fourier transform, filtering, wavelet transform, dimensionality

reduction, singular value decomposition, principal component analysis,

convolutional neural networks, and deep learning, and their applications in

communication and control systems.

FREFH¥ I % E Course Outcomes: AHF 1E 975 HE—TETE¥3 R E

1. Understand the relationship between signal processing and machine
learning

2. Master the basics of signal processing and machine learning

3. Grasp the development overview of signal processing and machine
learning

4. Be aware of the hotspots in the application fields of sighal processing and

machine learning
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Chapter | Content Class Hours

Foundations and Applications of Signal Processing

Fast Fourier Transform of Discrete Signals

Filtering and Convolution

Frequency Domain Processing

Discrete Wavelet Transform

DSP Applications to Communications and Controls

Dimensionality Reduction

Singular Value Decomposition
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Principal Component Analysis
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Convolutional Neural Networks
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Deep Learning
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Machine Learning’s Applications to

Communications and Controls

11. #8 5 &K %7 < Grading:
Report: 50%

Oral Presentation: 50%

12. M, 5% 4 Text & Reference Book: 6%, $4&, WA, 4, ERFES S ISBN
Textbook: Class Notes
Reference Books:
R. G. Lyons, Understanding Digital Signal Processing, 3rd Edition, Pearson, 2010,
ISBN-13: 9780137027415
K. Steiglitz, A Digital Signal Processing Primer: With Applications to Digital Audio and
Computer Music, Dover Publications, 2020, ISBN-13: 978-0486845838
M. Levene and M. Harris, Just Enough Data Science and Machine Learning: Essential
Tools and Techniques, 1st edition, Addison-Wesley Professional, 2024, ISBN:
978-0138340742
D. Esposito and F. Esposito, Introducing Machine Learning, 1st edition, Microsoft
Press, 2020, ISBN: 978-0135565667
M. Ekman, Learning Deep Learning: Theory and Practice of Neural Networks,
Computer Vision, Natural Language Processing, and Transformers Using TensorFlow,

1st edition, Addison-Wesley Professional, 2022, ISBN: 978-0137470358



S. L. Brunton and J. N. Kutz, Data-Driven Science and Engineering: Machine Learning,
Dynamical Systems and Control, Cambridge U. Press, 2nd Ed. 2022, ISBN:
9781009089517
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