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Abstract  Inaging model is the basis for most geanetric processing of spacebome SAR magery including
image rectification radargrammetry and image geolocation This paper develops a parametric inaging model for
SAR; which explicitly describes the relationship between the 3D cartographic coordinate of a ground target and
the 2D inage coominate of the corresponding pixel The parameters of maging model consist of near range
mage starting tme Doppler parameters and oibit parameters A fier quantitatively evaluating the influence of
the Earth pertumbations on satellite obit we present an improved satellite obit model which uses less
parameters and is able to fit the space oibit at nearly the sane accuracy canpared with classicalmodel As an
application of the maging model an oibit refmement algoritim using ground contrwol points (GCPs) is
presented For this pupose the inaging model is rewritten to icowporate only 9 oibit parameters and then
Iinearized through differentiating with respect to the ohit parameters For each GCP, the mage coordinates are
expressed as the function of the ohit parameters and two error equations are fomed The oit parameters can
then be iteratively detem ined through solving a linear equation set consisting of the error equations from all
GCPs under least square mle The oibit refnement algoritim is tested on a RADARSAT SGF ( SAR
Georeferenced Fine resolution product) scene 5 GCPs are identified fran 1750000 scale topographic maps to
refine the oibit parameters caning with the SGF mage The accuracy of the refined oibit is demonstrated
through geanetric correction of the SGF mmage W hile the SGF data is poorly corrected using the original oibit
data it is precisely corrected with refined ormit parameters
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