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Research on Effective Remote Sensing Image Processing
Technologies and Methodologies for Oil Spill Monitoring
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The proposed research is the first attempt to transfer single- and multi-polarimetric space
borne SAR and multi/lhyperspectral images from different locations for oil slicks detection
and then to implement it under high performance computing architectures: field
programmable gate arrays (FPGAs) and graphical processing units (GPUs).

The importance of this research project is twofold: On a scientific side, the project will design
and test robust classification, knowledge transfer, data fusion and change detection
algorithms for the analysis of SAR data, multi’/hyper-spectral optical data from different
locations for oil slicks detection and tracking; On an applicative side, the project will
contribute in promoting new value-added remote sensing applications aimed at ECS
monitoring. All the proposed algorithms will be used for worldwide oil slicks detection and
tested at the SOA oil spill response centre in Shanghai, China.

To pursue the project goals, Single Look Complex (SLC) ENVISAT-ASAR and ALOS
PALSAR L-band SAR data acquired in single-polarization or polarimetric mode, HJ-1A/1B
hyperspectral and multispectral data, new acquisitions of EO-1 Hyperion data, are needed.

The proposed project allows exploiting optical and/or SAR products for research and
development of applications for Earth Observation (EO). The project rationale lies on a deep
co-operation between Chinese and European (including Icelandic, Italian and Spain)
partners. Moreover, young faculty members and graduate students will actively take part in
the modelling and the development of machine learning and image processing techniques
for oil detection as well as oil slicks trajectory prediction by integrating both SAR and optical
data.

Since the main objective of the proposed project is demonstrating the benefit of optical
and/or single- and dual-polarimetric SAR products in observing oil slicks and simulation of
the trajectory of actual oil slick, three thematic Dragon-3 areas are covered: "Hazards",
“Oceanography” and “Method”. These applications are of importance to both scientific and
the operational oil spill response communities. Our proposed research will deliver the
following results:

e Promoting an ‘intelligent", i.e. physically-based, use of remotely sensed

measurements for generating added-values products: oil slicks detection map.

e Promoting the co-operation between Chinese and European partners by taking full
advantage of their respective expertise.
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