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Topic: GNSS Reflectometry: principles and land/ocean applications
Date: 14:00-18:00 (BST), 05-Nov.-2022
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Organized and supported by: China University of Mining and Technology, School of
Environment Science and Spatial Informatics) and Construction Program of Space-Air-Ground-
Well Cooperative Awareness Spatial Information Project.

Speaker: Prof. Adriano Camps

CommSens-Lab, Dept of Signal Theory and Communications, Universitat Politénica de
Catalunya; and IEEC, Barcelona, Spain.

Visiting professor at UAE University, Al Ain, Abu Dhabi, UAE

Biography: Adriano Camps joined the Electromagnetics and Photonics Eng.
Group, Dept. of Signal Theory and Communications, UPC, as an Assistant
Professor in 1993, Associate Professor in 1997, and Full Professor since 2007. In
1999, he was on sabbatical leave at the Microwave Remote Sensing Lab., of the
Univ. of Massachusetts, Amherst. Since September 2022 he is a visiting professor
at the UAE University, Al Ain, Abu Dhabi, UAE. His research interests are
focused in: 1) microwave remote sensing, with special emphasis in microwave
radiometry by aperture synthesis (PhD Thesis was about the MIRAS instrument which became the
single payload of ESA’s SMOS mission), 2) remote sensing using signals of opportunity (GNSS-
R), 3) radio frequency interference detection and mitigation, and 4) nanosatellites as a tool to test
innovative remote sensors. His publication record includes over 251 papers in peer-reviewed
journals, 9 book chapters and the book Emery and Camps, “Introduction to Satellite Remote
Sensing. Atmosphere, Ocean, Land and Cryosphere Applications,” Elsevier, 2017, 860 pages), and
more than 515 conference presentations. According to Google Scholar/Scopus his h-index is 58 /
46, and his publications have received more than 13611 /9415 citations. According to the 2020
Stanford ranking, he is ranked in the top 1% of all researchers in all categories.

Abstract: Signals from Global Navigation Satellite Systems (GNSS), i.e., GPS, GLONASS,
Galileo and COMPASS, exhibit strong reflections from the Earth and ocean surface. Dielectric
constant, layered structure, and surface roughness modify the scattering properties of the reflected
signals. Different methods have been developed to retrieve geophysical data such as ocean surface
winds, soil moisture, above ground vegetation, sea ice extension and type, etc.

GNSS reflectometry (GNSS-R) methods enable the use of small, low power, passive instruments,
that can be boarded on small satellites, balloons and UAV’s. Early research sets of satellite-based
GNSS-R data were first collected by the UK-DMC satellite (2003), Tech Demo Sat-1 (2014), the
8-satellite CYGNSS constellation (2016), ESA FSSCat 2x6U cubesat mission (2020), two Chinese
BuFeng-1 satellites (A/B) and several commercial cubesats from Spire Global Inc. that carry



GNSS-R payloads. Future approved missions include ESA’s HydroGNSS, focused on hydrology
monitoring and China’s FY-3E. GNSS-R methods have also been applied to other Signals of
Opportunity (SoOp) in other frequencies from P-band to K-band.

This introductory course will present the fundamental principles, signal processing and applications
of GNSS and SoOp reflectometry measurements, with focus on satellite-based applications and
methodologies.



