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Teaching Language #iE (English)
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Prerequisites: Integral Transform, Probability Theory & Mathematical
Statistics, and basic programming skills. MATLAB will be wused
extensively throughout the course.
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This is a specialized course for students in Geophysics, Mechanics, Geology, Communication Engineering or

other related areas. Upon completing the course, students should be able to:

(1) Understand the fundamental theory of discrete time signals and systems.

(2) Perform Fourier transforms, z-transforms, and Laplace transforms, and know the differences and connections.

(3) Understand the principle and characteristics of digital filters such as Wiener filter, Kalman filter, adaptive
filter, etc.

(4) Conduct power spectrum estimation.

(5) Apply time-frequency analysis method (STFT, Gabor transform, Wavelet transform, HHT) to analyze the
characteristics of given signals.

(6) Know about frontier issues of signal processing such as information redundancy, compressed sensing, and|
big data analysis.
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The first-half of this course will focus on the fundamental theory of signal processing, and the last-half will

mainly discuss how to apply signal analysis. By combining direct instruction and programming exercises for|
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practical data processing, this course will enhance students’ understanding of speculative knowledge and develop

their problem solving skills. On completion of this course, students are expected to gain insights into the theory of]

signal processing, and abilities to apply them to specific problems in Geophysical, Mechanical, or other related

areas, particularly know how to conduct time-frequency analysis and filtering to improve SNR.

N Course Contents

Section 1 HHU {5 M RS0 (Discrete time signals and systems) week: 1-2

WNE: FIM0E, LENAZRG, B, BHUNE P53
Contents: Classification of Signals ,  Linear Time-invariant System , Convolution,
Discrete time series transformation (Fourier transforms, Z-transforms, Laplace transforms)

Section 2 RGN e A P (System response & Principles of filter) week: 3-4

WA : REWNEKE, 20778, IR M FIR By jgses.
Contents: System response function, Difference equation, IIR & FIR digital filters

Section 3 R UER: 28 e H N H (Common filters and applications) week: 5-7

WA BENLERE . e, R/RZIEB. BIERIEN.

Contents: Stochastic process, Wiener filter, Kalman filter, Adaptive filter

Section 4 F915 T HE M5 TR g 4511 (Power spectrum estimation) week: 8-9

W BEE, MRS, E5MHETE AR, BRI,
Contents: Auto regression, Correlation analysis, Coherence, Auto-power spectrum, Cross-
power spectrum

Section 5 B #4381 ( Time-frequency analysis) week: 10-12

WA RIS B AR, Gabor AZ#k, /NEARHE, A/RIARE-3EAE#H
Contents: STFT, Gabor transform, Wavelet transform, HHT, and their implementation in
practical signal processing

Section 6 KEHE /M i/ (Introduction to Big data analysis) week: 13-14

WA MM, WEY, S8k
Contents: Neural network, Deep Learning, Parameter optimization

Section 7 4581 (Compressed sensing) week: 15-16

WA EEILR, ALY, EACRAE, S5 EY
Contents: Information redundancy, Feature analysis, Compressive sampling, Signal
reconstruction
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Assessment will be based on five assignments (50%) and final report (50%). The assignments are compiling
programs (mostly based on Matlab) to analyze practical signals.

FM KL ESEE K Textbook and Supplementary Readings
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Oppenheim, Alan V., Ronald W. Schafer, and John R. Buck. Discrete-Time Signal Processing. 2nd ed. Upper
Saddle River, NJ: Prentice Hall, 1999. ISBN: 9780137549207.

Proakis, John G., and Dmitris K. Manolakis. Digital Signal Processing. 4th ed. Upper Saddle River, NJ:
Prentice Hall, 2006. ISBN: 9780131873742.
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