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Course Type

This is an elective course setting for undergraduates majored in Ocean Science

Course Content

This course will primarily focus on the developing history and advancing trend of remote sensing,
basic principles of satellite remote sensing (e.g., radiative transfer theory; Theories of Optical Remote
Sensing, Near Infra-Red Remote Sensing, Synthetic Aperture Radar, Radar Altimeter, Laser
Altimeter, Airborne Remote Sensing and Land-based Remote Sensing), basic theories of Global
Positioning System and Beidou observation, image processing techniques of multi-source Remote
Sensing data. It will also cover the introduction of inversion methods of some critical variables for|
ocean surface change study, such as sea surface temperature and significant wave height using remote
sensing data. The map projection and method for thematic map production will be included. The
application of remote sensing observations in global ocean changes, costal region change detection

and polar change study will also be covered in this course.

Teaching Objective

After taking this course, the undergraduates would systematically master different spaceborne remote
sensing theories (e.g. Optical, Near Infra-Red, Microwave, Synthetic Aperture Radar Remote
Sensing, Altimetry and Lidar) of different land covers, the critical influence of different remote
sensing progresses, basic principle of Global Positioning System, Beidou, some basic methods of|
digital image processing (e.g., image fusion, classification and strengthen techniques), map
projection and thematic map production, as well as the theories of airborne and land-based remote
sensing observations. They would also learn the applications of multi-source remote sensing
observations in global change study, ocean monitoring and change detection study, polar change
researches and the advancing trends of different remote sensing techniques. They would learn and|

master some basic terminologies related to remote sensing and Global Positioning System as well.
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1. Learn the history and the advancing trend of Remote Sensing. Know some remote
sensing satellites and missions as well as the components of Remote Sensing. Master
some important applications of Remote Sensing in Global Change study, Ocean change
monitoring and Polar Change researches.

2. Master the full spectrum of EM wave, some terminology of atmospheric window, optical
and microwave Remote Sensing, and radiation transformation process.

3. Master principle of optical Remote Sensing, the atmospheric influence on optical Remote
Sensing, how EM wave interacts with different land surface, spectral reflectance
characteristics of typical land covers, application of optical remote sensing in ocean
change study.

4. Master the principle of Near Infra-Red Remote Sensing, the application of NIR remote
sensing in Sea Surface Temperature extraction, Ocean color remote sensing and its
applications.

5. Master the principle of projection, know some important and widely used map projection
and the proper choice of projection when making thematic map.

6. Master the method of image strengthen, image fusion, image mosaic, image classification
and Sea Surface Temperature inversion using Remote Sensing.

7. Master the principle and image characteristic of SAR, how radar wave interacts with sea
surface and the wide application of SAR in ocean and polar change study.

8. Master the principle and application of Global Positioning System and Beidou System.

9. Master the principle of spaceborne altimeters, some terminology of geoid and sea surface
height, wave observation theory with radar altimeter, and applications of radar and laser
altimeters.

10. Master the principles and application of airborne and land-based radar/lidar observation.

11. Inspire the learning interest of some applications of advanced techniques, such as remote
sensing, GPS and digital image processing and enrich the knowledge storage of ocean
change, global change and polar change study.

12. Develop the independent-thinking, question-raising and skeptical skills, cultivate self-
motivated reading and self-learning capabilities.
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