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Abstract

The squinted spotlight SAR(Synthetic Aperture Radar) is an effective imaging mode for obtaining high-resolution SAR imagery in
advance. However, a large-range cell migration heavily burdens the storage equipment, and the SAR system should consider its high
risk for blind range and Nadir interference. Recently, the PRF(Pulse Repetition Frequency) variation and ASRW(Adaptive Sliding Range
Window) have been proposed as effective techniques for squinted SAR image acquisition. This paper presents a signal processing
algorithm for the squinted variable PRF spotlight-SAR. The algorithm is a two-step focusing algorithm combined with the interpolation
method for compensating distortions due to PRF variation. The simulated variable PRF SAR raw data and processing results demonstrate
the validity of the proposed approach.
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Fig. 1. Squinted spotlight SAR geometry.
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Table 1. System parameters for SAR point target simu-

lation.

Parameter Value
Center frequency 9.8 GHz, X-band
Effective velocity 7,300 m/s

Altitude 570 km
Incidence angle 45 deg

Tx bandwidth 300 MHz

Azimuth beamwidth 0.3 deg

Squint angle 15 deg

Acquisition time 3.7 sec
PRF 3,000~3,026 Hz
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Fig. 9. Raw data simulation results for the variable PRF
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Table 2. Quality analysis results for SAR point target image.
Range(slant) Azimuth
Resolution(m) PSLR(dB) ISLR(dB) Resolution PSLR(dB) ISLR(dB)
NearLate 0.47 —13.27 —10.14 0.43 —13.27 —10.19
Near 0.46 —1327 —10.14 0.42 —1327 —10.19
NearEarly 047 —13.27 —10.14 0.42 —13.27 —10.19
CenterLate 0.46 —13.27 —10.14 0.43 —13.27 —10.19
Center 0.46 —13.27 —10.15 0.43 —13.27 —10.19
CenteRearly 0.46 —13.26 —10.14 0.42 —13.27 —10.19
FarLate 0.46 —13.25 —10.14 0.43 —13.26 —10.18
Far 0.46 —13.24 —10.14 0.42 —13.26 —10.18
FarEarly 0.46 —13.25 —10.14 0.42 —13.26 —10.18
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