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Abstract: This paper focuses on a novel squint spotlight SAR mode, where the PRI variation is employed to
increase the range swath width, especially for high-resolution imaging. The spotlight SAR is developed to increase
the azimuth resolution via steering the antenna beam to always illuminate the same area on the ground during the
whole data acquisition interval. However, requirement of high resolution and large squint angle leads to large
Range Cell Migration (RCM). Therefore, to ensure the scattered echoes along the azimuth to be completely
received within the fixed reception window, the range swath has to be much narrower than the reception window.
In order to increase the range swath, we can change the PRI along the azimuth to shift the reception window
according to the variation of instantaneous slant range. This paper first derives the PRI variation scheme.
Afterward, a modified time-domain Back-Projection Algorithm (BPA) is presented to implement the focusing.
Finally, simulation results are given to validate the presented SAR mode and corresponding imaging processor.
Key words: Synthetic Aperture Radar (SAR); Squint spotlight; High-resolution; PRF variation; Back-Projection
Algorithm (BPA)
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Tab. 1 The ratio of RCM to Aw
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Tab. 2 The RCM of scene center and edge for
different scene sizes
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Tab. 3 Performance analysis of point targets
) PARvAL R g 1)
R
Iy HEE (m) PSLR(dB) ISLR(dB) Iy HER (m) PSLR(dB) ISLR(dB)

P1 0.310 —13.32 —9.83 0.301 —13.27 —9.92

P2 0.309 —13.26 —9.92 0.299 —13.31 —9.88

P3 0.310 —13.08 —9.85 0.302 —13.36 —9.90

P4 0.311 —13.31 —9.92 0.298 —13.09 —9.76

P5 0.310 —13.11 —9.87 0.303 —13.30 —9.89

10 JARJE MHFR P3 1Y 2 YR %
Fig. 10 2D spectra for the point target analysis of P3
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