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Abstract
The full focused processing in the frequency domain for high Pulse Repetition Frequency (PRF) radar altimeter science data is proposed. Considering a
radar altimeter as a Synthetic Aperture Radar (SAR) instrument operating in near nadir-looking geometry, two SAR frequency-domain focusing
algorithms, namely Range-Doppler and Omega-Key, are analyzed. Then a properly modified processor for radar altimeters is described and implemented.
Simulation set-up using parameters from CryoSat and a preliminary result from in-orbit CryoSat data confirm the effectiveness of the full focused

processing in the frequency domain. The proposed approaches, compared to the one formerly proposed in literature (that uses Back Projection), is less
complex and more computationally efficient

Problem formulation

The high PRF (Pulse Repetition Frequency) altimeter instrument transmits pulses at Acquisition geometry Closed-burst chronogram
high pulse repetition frequency guaranteeing coherence. ST b”rsm;i\n _ Burst Repeliton Interval___Burst ength
Coherent summation extended to the whole synthetic aperture is the new concept I — T
(Full Focusing), under the assumption that pulse coherence is maintained along the R
entire synthetic aperture.
Advantages-' . < T Unfocused IRF
» Along-track resolution up to its theoretical limit (half the along-track antenna ~ S h(n,t;Rm)zG(g,ﬁ).exp{jzﬂ{fcf'_(m-_fD)H%T'z}}

length). (R
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Drawback: ) ’ gzcosl{j@
» Processing based on Back Projection is not computationally efficient :

Deramping on receive
exp(jrat?) < exp(j2rf.t) - exp(jrat?)

Due to similarity of the problem with Synthetic Aperture Radar in nadir acquisition,
we face the processing problem using the focusing algorithms already exploited in exp(2nfct) L ety ('

exp(j2mf-(t — to))exp(jra(t — ty)?
side-looking imaging SAR systems. p p

Purpose: computational efficiency maintaining at the same time accuracy in results. e R G e A e exp(rat - 1)

Algorithm comparison

BP The Back Projection proposes to compensate RGD2D It is based on Range-Doppler WK Omega-k (WK) algorithm is based on the idea that the
every term of the unfocused IRF. It is applied algorithm: azimuth focusing is exact transfer function can be written in a closed-form
for each output sample on ground surface. wee PErformed in the transformed expression using the Stationary Phase principle
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In Table below it can be noticed the reduction I m ﬂ
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