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Figure 8.1: The major operations in the (a) accurate and (b) approximate
forms of the omega-K algorithm.



©-K @iy59)

s 951 W

1. A two-dimensional FFT is performed to transform the SAR. signai data.:
into the two-dimensional frequency domain. v

2. The first key focusing step is a reference function multiply. The reference’
function is computed for a selected range, usually the midswath range..
so that it compensates the phase at that range, including the phase re-
sulting from the frequency modulation in range, RCM, rdrlg;e—ammuth_
coupling, and the frequency modulation in azimuth. After its apphca’i
tion, a target at the reference range 1s correctly focused, but tal"gew%

e

away from that range are only partially focused. :é

3. The second key step, the Stolt interpolation, focuses the remainder ”v,,%
the targets using an interpolation in the range frequency direction. Oneg

can view the reference function multiply of Step 2 as bulk focusing and
the Stolt interpolation as differential focusing.

4. A two-dimensional IFFT is performed to transform the data back to the
time domain, that is, the SAR image domain.
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Figure 8.2: Illustrating the Stolt mapping of the variable f; onto the variable
fL of (8.5). Panel (b) shows the data of the upper plot with an expanded
vertical scale, with the f, = 0 curve subtracted and the offset at f, = 0 of
each curve subtracted as well.
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Figure 8.3: Stolt mapping as a function of f.
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Figure 8.6: T'wo-dimensional spectra of a target and the impulse response after
compression. The top row (a—c) is the zero squint case, while the bottom row
(d—f) illustrates the skew of the spectrum when significant squint is present.
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The solid lines in the two leftmost columns represent phase contours.
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Figure 8.8: Positions of seven targets used in the simulation.
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(b) Targets after full processing
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(a) Expanded target
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Figure 8.10: Analysis of the impulse response of Target A.
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Figure 8.14: Impulse responses of targets D to G, using the approximate Stolt
interpolation. The range and azimuth broadening is shown in the annotation.
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Figure 8.15: An X-band airborne spotlight radar image processed with the
WKA algorithm. Courtesy of MacDonald Dettwiler.



