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Automatic and global processing methods are needed to manage the large volume of continuous time series data. These must contribute to the production, at regular intervals, of clear
and cloud-free composite satellite images. In this context, the project focused on one hand on
the temporal synthesis of a large volume of data obtained from the VEGETATION instruments
and, on the other hand, on the ability to detect any indication of significant change.  
The Mean Compositing method of temporal synthesis consists of
- a quality control of data (elimination of clouds, haze and erroneous values);  
- calculating the average of valid data for each wavelength band.
This method, which has the advantage of taking into account all available and useful data
during a given period, was extended to the global level. The quality control of the pixel values
was based on a sample of 110,000 reference pixels, permitting the identification of the appropriate thresholds and a statistical approach based on a discriminant analysis.
The change detection methods developed by the project are based on the detection of temporal variations in the signal behaviour. The originality of the approach lies in the analysis of
the time signal at all wavelength bands and not only the NDVI vegetation index that uses
red and near infrared only. This rigorous approach is made possible thanks to the spatial and
temporal coherence of the data produced by the Mean Compositing synthesis. The richer and
more detailed multispectral analysis makes it possible to refine the quality of the change
detection.

Result
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One-year colour composite synthesis
image (MIR, NIR, R) for the year 2005.

A vast volume of data
The boom of Earth observation by satellite has provided users with ready access to continuous
time series data. These are obtained on a repetitive basis all over the world using optical sensors such as the VEGETATION instrument on board of the SPOT satellites. As such continuous
recording inevitably produces a huge volume of data there is a need for automatic processing
methods to be able to analyse them and extract the useful information. Two concerns are
particularly important when developing concrete applications:  
- on the one hand, to produce cloud-free images from these data to be able to examine any
location on the Earth’s surface;
- on the other hand, to detect indications of changes to the vegetation in order to monitor
them in real time.  

The research activities led to the production of several algorithms ready to be used by remote
sensing specialists or by automatic environmental monitoring systems, in real time and on
a global scale. A processing chain to produce composites based on the Mean Compositing
method was developed. This highly flexible and rapid chain can be adapted by users in line
with the applications and regional conditions of the observed environment. Scientific cooperation with international institutions led to the development of a number of tools including
some for early warning and others for ecological monitoring:
- Global time series for different time intervals between 2000 and 2005.
- 10-day detection of areas suitable to locust development for the years 2000 to 2005.
- Detection and characterisation of free water bodies, whether permanent or temporary, in
North Africa for the years 2003 to 2005 and application of the methodology on a global scale
(not validated).
- Characterisation and follow-up of phenology at continental and global level.  
- Global mask of coastal areas for VEGETATION data users.

Change detection makes it possible to evaluate
The control of the desert locust combines

the extent of the deforestation in Amazonia.

satellite instruments and fieldwork.

The project was based on six full years of daily worldwide recordings. This generated an
impressive volume of over 14 terabytes (1 TB = 1024 Gigabytes) of data to draw upon. The
focus of this project was to meet the day-to-day needs of potential users in the field, which
is why close scientific cooperation with a number of organisations took centre stage. One of
these was the FAO(1) which got assistance in the active monitoring of locusts that cause such
devastation to crops through the detection of conditions that favour their proliferation. The
project also co-operated with NASA to identify the behaviour of small water bodies that are
excellent indicators of approaching drought or flood risk. These research efforts reached a
pre-operational stage with final products that are user-friendly and adaptable to specific users
needs as well as to the conditions of the observed environments nearly at hand.
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