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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 introduces the theory, technology and applications of modern space geodesy. The main contents include:
modern geodetic spatial and temporal datum, Global Navigation Satellite System (including BDS, GPS, GLONASS,
Galileo, etc.), the basic theory of Earth’s gravity field, satellite gravimetry, satellite altimetry, satellite laser ranging, very
long baseline interferometry, and interferometric synthetic aperture radar. After studying this course, it helps students
understand the theory and technology of modern space geodesy comprehensively and systematically.
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Upon completing the course, students will master the following knowledge:

The theory and methods of establishing modern geodetic reference datum;

The basic theory of Earth’s gravity field;

The theory, method and applications of satellite gravimetry;

The theory and algorithms of Global Navigation Satellite System (GNSS);

The principles of satellite altimetry;

The basic concepts of Satellite Laser Ranging (SLR);

The theory of Very-long-baseline interferometry (VLBI);

The theory, noise analysis and applications of Interferometric Synthetic Aperture Radar (InSAR).
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Chapter 1: Introduction (2 hours)
Introduce the basic concepts, development, research contents and applications of modern geodesy.

Chapter 2: Modern Geodetic Datum (4 hours)
The theory and methods of establishing international terrestrial reference system, reference frame, and time system.

Chapter 3: Global Navigation Satellite System (14 hours)

The basic theory, mathematical functional models and noise analysis of GNSS. The development, current status and
future plans of BDS are introduced. The methods of precise point positioning (PPP) using pseudo-range and carrier
phase data, and its location based applications are mainly discussed.

Chapter 4: Earth’s Gravity Field (8 hours)
A review of basic concepts of gravity field, Ellipsoid, normal gravity field, etc. The methods, noise analysis and
applications of determining gravity field are also discussed in the Chapter.

Chapter 5: Principles of Satellite Gravimetry (10 hours)

The principles of different types of satellite gravimetry: high-low satellite-to-satellite tracking, low-low satellite-to-satellite
tracking, and gravity gradiometry. The theory, algorithms, data quality assessment and scientific applications of low-low
satellite-to-satellite tracking mission are mainly focused.

Chapter 6: Satellite Altimetry (4 hours)
The principles, noise analysis, data pre-processing, data adjustment and application of satellite altimetry.

Chapter 7: Satellite Laser Ranging (SLR) (2 hours)
The development, main research contents, mathematical functional model and noise analysis of SLR.

Chapter 8: VLBI and InSAR (4 hours)

Firstly, the basic theory of Very-long-baseline interferometry (VLBI), and its method as well as applications to deep
space exploration. Secondly, the basic theory, algorithms and applications of Interferometric Synthetic Aperture Radar
(InSAR).

Hh R H e 2% %K Textbook and Supplementary Readings

1. Glnter 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. B, k. X%, BEHARIEFETHNE, BlEdiit, 2002.
6. FLAETG, FRBREH, XIS, RHE =R, sQBOR%E i, 2006.
7. BRI, GPS JREL LM, e Hihtt, 2003.
8. )%, HIM, GPSMEHRIESHIFMLME, WK F ML, 2004.
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