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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course is specialized for students in geophysics and related areas. Upon completing the course, students are
expected to know the concept of the geophysical inverse problem, preliminarily understand the philosophy and
methodology of the theory, and track the recent studies on the theory or applications of geophysical inverse problem.
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Upon completing the course, students are expected to know the concept of the geophysical inverse problem,
preliminarily understand the philosophy and methodology of the theory, track the recent studies on the theory or
applications of geophysical inverse problem, and apply the knowledge gained from this course to particular geophysical
problems of their own study interests.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1: Introduction (4 hours)

The basic concept of inverse problems, data, model, and theory, existence, uniqueness, and stability
Chapter 2: Pre-requisites: linear algebra (4 hours)

An overview of the prior knowledge of linear algebra, such as matrix, linear transform, eigen values.

Chapter 3: Basis of linear inverse problem (6 hours)
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Define linear inverse problem. Introduce linear regression and least square solution.
Chapter 4: The characteristics of solutions of linear inverse problem (8 hours)
Introduce generalized inverse, singular value decomposition, and regularization.

Chapter 5: Examples (I) (4 hours)
Deconvolution, seismic tomography.
Mid-term (2 hours)
Chapter 6: Linearization of nonlinear inverse problem (4 hours)
Introduce steepest descent, conjugate gradient, and Newton method.
Chapter 7: Examples (Il) (4 hours)
Earthquake location, gravity inversion.
Chapter 8: Maximum likelihood (4 hours)

An overview of the prior knowledge of the probability and statistics. Introduce the viewpoint of probability in solve
inverse problem.

Chapter 9: Complete inverse problem (4 hours)
Introduce the fundamental concepts of the grid-search, Monte Carlo, simulate annealing, genetic algorithm.
Chapter 10: Artificial Neural Network (4 hours)

Introduce the basis of artificial neural network and machine learning.

Bt R B S E%H Textbook and Supplementary Readings

1. Geophysical Data Analysis: Discrete Inverse Theory, Third or Fourth Edition. William Menke, Elsevier Inc.
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This Course has been approved by the following person or committee of authority

WIS RR S RA R A AR SR RS




