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This course mainly introduces the principles and methods of modern space geodesy. The main
contents include: the basic concepts of geodesy, spatial reference systems and their
correlations, satellite orbital motion, GPS principles and geodetic methods, laser ranging
principle, satellite altimetry principle, gravity field satellite observation principle and
InSAR deformation measurement principle. Through this course of study, students can

understand the application of modern space geodesy technology in Earth sciences.
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Upon completing the course, students will master the following knowledge:

Space geodetic time systems and coordinate systems;

The principles and methods of global satellite navigation and positioning system;
The principles and system of laser ranging along with precision orbit determination;
The principles, benchmark and error analysis of satellite altimetry;

The principles of gravity field observation, gravity data refinement and its
application;

6. The principles of Interferometric Synthetic Aperture Radar (InSAR).
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Introduction: Course Overview (2 hours)

Introduce the classification and development of geodesy (sphere stage, ellipsoid stage
geoid stage, modern geodetic survey), application of satellite geodesy in Earth science
and the main contents of this course

Chapter 1: Earth Coordinate System and Coordinate Transformation (4 hours)
Introduce the transformation between spatial reference system, precession and nutation,
spatial geodetic coordinate system transformation.

Chapter 2: Satellite Orbits (4 hours)
A review of the theory of the second body movement (Kepler’s Three Laws, Newton s Two—body
Problem), satellite perturbation, and the calculation of satellite orbit

Chapter 3: Principles of GNSS Geodetic Survey (8 hours)

The 1st class (2 hours): GPS system and its development

The 2nd class (2 hours): The signal structure, measurement, and major error sources of
GNSS.

The 3rd class (2 hours): GNSS pseudorange positioning method

The 4th class (2 hours): GNSS carrier phase positioning method, and high precision GNSS
positioning application.

Chapter 4: Earth’s Gravity Field and Elevation System (6 hours)
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The Earth’s gravity field, geoid, geodetic elevation system.
Chapter 5: Other Spatial Geodetic Techniques (6 hours)

The principles and applications of modern geodetic techniques such as satellite gravity
measurement, satellite laser ranging, INSAR, and VLBI.

Examination (2 hours)

b R H e 2 %% 8 Textbook and Supplementary Readings

1. Glinter Seeber, Satellite geodesy: Foundations, methods, and applications, Walter de
Gruyter GmbH, New York, 2003.

2. William M. Kaula, Theory of satellite geodesy: Applications of satellites to geodesy,
Blaisdell Publishing company, 1996.

3.  Xu Guochang, GPS Theory, Algorithms and Applications, Springer, 2007.

4. Xu Guochang, Orbits, Springer, 2008.

5. T, ker. X, BEEERIAFEETWINE, Bt 2002.

6. FLAETC, FOBRE, XUSR, K& AHEal, sUPORY i, 2006,

7. BRI, GPS P NH], Blegthhict, 2003.

8. BLJR. BN, GPS MEHRAE SRR, wIORZE A, 2004.
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This Course has been approved by the following person or committee of authority




