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Jeremy Topaz and Avi Huppert **
Remote Sensing Operalion - A N ) ) )
EI-Op Eleciro-Optics Industries, Ltd e radar altimeter is a nadir looking radar able to evaluate with a hieh
accuracy the time delay between the transmitted signal and the return echo
Forest fires, resulting from both natural causes and human intervention, are vary costly from the surface, the echo leading edge slope (which depends on the height
not only in lost property and resources but in the damaga done to the environmant of the acean waves) and the :
: ) ; power level (which d g ivity).
Early detection and location can help efiorts to bring them under control and thus epends on target reflectivity
minimize the damage they cause. Following the ERS-1 mission, the RA-2 Radar Altimeter will be part of the

. . . ESA ENVISAT-1 mission. Compared with previo i
A novel sansor for detection of tarest and other large fires from a small satellite : 5/ BDSnstion o€ altinetess: T

platform |s described in this paper. The sensor can cover a swath up to 1000km wide RA-2 main improvements are constituted by on board capability to correct
on each orbil. Depanding on coverage area, number of satellites and orbit, a low cost .

S atee g A Ll the propagation error due to the elect; tent i B
system with revisit time as low as 20 minules can be deployed. The paper discusses propag ctron content of the ionosphere; by the
some of these configurations. on board tracking also over land regions, including the automatic selection

ey . the b lution t i
The sansor is designed for small size, low powar consumption and low weight, and is ofSthe [besk gesolutionjicg e UosdSevansensior aunovsl CISckine concepts

based on an uncooled infrared detector linear array with a compact oplical system and The extraction of the scientific information is completed on ground by applying
a seanning mirror controliable In two axes. A possible scan pattorn Is a series of

ovarlapping strips parallel to the orbital motion of the satellite, which allows a detector a saophisticated estimation processing based on Maximum Likehood Estimation

array of modes! langth (256 BIB[I‘IBRES) to cover the full swath width with resolution of (MLE) theory to the received waveforms collected over open oceans.

less than 1 Km. A typical fire with buming area extending over only some 20 x 20 m

will ba d tad In clear i Largar fires may be detectable even though This paper will review the architecture of the ground processor showing how
covered b)’ clouds. the proposed algorithm has been derived from MLE theory: only few modifications

Techniques used to maintain high sensitivity while preventing false alarms include have been required to keep the algorithm stable from the numerical point

proper selection of the wavelengih band and on-board signal preprocessing. of view. Tt mainly consists of two successive set of repeat fittings (the

The paper will describe the design of the sensor and sampls architectures of the first one required to get rough estimates and the second one to get high
deployed system, and present an analysis 0 X erlormance. s .
leployed sy prese alysis of the expacted perfo e precision estimates of the parameters of interest) of a Reference echo model
{based on the well known Brown model) to the samples of the waveform under
analysis. Special care has been devoted to the evaluation of the maximun
* AeroAstro, 520 Huntmar Park, Herndon, VA 22070 USA

phone: 1703 709 2240 fax: 1 703 709 0790 number of fittings to be executed on the single waveform in order to save

. computational time.
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Performance in terms of accuracy achievable by this algorithm respect to
the theoretical RAO-CRAMER bound has finally been investigated showing very

good matching between simulation results and the theory.
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Gver the last years, scientific visunlisation has become an accepted tool for scientific 00131 Rome, Italy
researchers. However, i spite of the often three-dimensional nature of the data, current visualisation
applications still gely 1o o greal extent on taditional, wo-dimensional, computer graph hniq
The ing number of inf i ing sources, as well as the increasing data density of
these information sources will require the use of more ) visualisath Tl iF scienti:
want to conlinue examining these data in a useful way. ABSTRA! N

Remole sensing (RS) satelliles have been identified as one of the major sources of huge CT
amounts of scientific data. In 1991 ESA Jaunched the Earth Remole Sensing satellite-1 (ERS-1).
ERS-1 has a number of sensors among which the Synthelic Aperture Radar (SAR), the wind
scatterometer (WSC), the radio altimeter (RA), and the along track scanning radiometer (ATSR). Recemly new computer architerctures. based on massive parallel data
These sensors produce dala of very different nature. Many geophysical paramelers can be oblained . ’ : .
from these sensors. To name a few: sea surface temperature (RA), sea surface winds (WSC), and processing, h!:lVe been Strongl.y developed together with proper operative
mean sea gueface (RA). In the future, satellites like the ERS-2 and ENVISAT will add many new systems and hi-level programming languages.
sensors o this list. This will dramatically increase the amouni of information available about our Alenia Spazio have developed a proprielary technology for advanced
planet. 1t is a challenging task for 515 10 Inte this informution to products which can be . . .
used by end-users of remole sensing data, For instance, comparing RS dan with gither data from computer  system, Quadncs project, which performs several tens of
other sources of with other RS datn might provide new insights in their relations. From this GFLOPs.
knowledge new applications for RS dala can be generated. Especially with the outlook of many more As applicaﬁve example, an high quality SAR focusing processor has been
RS sensors to come and the massive amount of dala relaled with that, \he need for good visualisation implemented a; is i B -
tools is stronger than ever. Virtual Environments (VEs) are very promising tools to perform this lype " P © Pe N nid sy testing phase' e propo_sed .algonﬂ.lm belongs to
of data Fusion in an intuitive manner. ch}p scaling" class aqd perfogns very well also with high squint angle and/or

Currently, TNO-FEL is developing a prototype system for ESA/ESTEC, which employs VE rapid Doppler Centroid variations.

FEniny, g ap ype sy
\echnology, for the interactive visualisation of remote sensing data. The aim of the prototype is The paper describes the Quadrics technology and the fundamental of SAR
provide a "quick-look" tool for the remote sensing user community. The system facilitates the . . .
i i lisation of muliple large remate sensing datasets from different sources, as well as processing algorithm used with test reports.
remote sensing datasets in relatlon with data originating from other sources, c.g., terrain data from
i ! The pe contains a set of functions that allow the user 1o

visualise 2 number of data products from ERS-1 and SPOT, both from imaging and non-imaging
sensors. All RS data can be combined with other RS data, or with digital elevation models (DEMs),
e.g., from the Digital Land Mass System (DLMS) database, where apprapriste.

The VE based user interface provides ¥ n and intuitive user control over
all data manipulation and rendering funciions The user can select {multiple) d 10 be visualised
and controls the type of rend petats Attrit ~added 10 the damn can be sclected for

lisation 1o i Inssifi The position of the observer in the vinual database waeld and

P
his viewing ditection are taken into account in the generation of stereoscopic images in order to
provide a sense of “immersion” of the user in the RS data. Manipulation of the viewing patamelers
offers scaling and zooming in on details of the data. The user may interactively select the required
level of detail of the visunlised data set, Together these functinns allow the user 1o concentrate on
exploring the contents of the data in an intuitive way.
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