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A Modified FSA Technique Using Full-aperture
for SAR Spotlight Mode
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ABSTRACT

In this paper, a modified FSA(Frequency Scaling Algorithm) is proposed for KOMPSAT-5
high-resolution SAR image generation. In order to enhance performance of azimuth
compression, degraded in sub-aperture processing due to the imperfect geometric parameter
of data acquisition, the full-aperture signal processing algorithm is designed based on the
exact time-frequency analysis. In addition, an azimuth scaling function is newly devised to
make the full-aperture processing algorithm suitable for KOMPSAT-5 sliding-spotlight mode.
Different from the previous sub-aperture FSA schemes, the suggested technique could
accommodate the merit of unified signal processing structure regardless of operational
modes of KOMPSAT-5. Through the point target simulation, it is verified that the suggested
algorithm provides superior performance of azimuth compression over the existing
full-aperture processing methods. The experimental results using real data acquired by
KOMPSAT-5 are also given to demonstrate the effectiveness of our scheme as well.
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Table 1. Simulation parameters

Parameters Assumption
Ground range 600 [km ]
Satellite altitude 560 [km ]
Distance bet. each target 1.5[km]
Squint angle —0.2[deg]
Flight velocity 7700[m/s]
Flight time 2.3[sec]
PRF 3400 [Hz]
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Table 2. Quality parameters of azimuth
compression

Quality Target
Parameters| Near | Middle Far

PSLR[dB] 1.68|—13.36| 2.34
Previous | ISLR[dB] | 8.84| —9.32| 11.44
Resol. [m] 0.77| 0.98| 0.66
PSLR[dB] |—13.15 | —13.17 | —13.18
Proposed | ISLR [dB] | —9.13| —9.15| —9.17
Resol. [m] 0.97| 097| 097
PSLR[dB] |—13.24 |—13.30 | —13.26
Sub-aperture| ISLR [dB] | —9.38| —9.40| —9.39
Resol. [m] 1.22 1.22 1.22
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Table 3. Actual parameters

Parameter Assumption
Satellite altitude 550 [k ]
Antenna size 4.48 % 0.7[m?]
Carrier frequency 9.66 | GHz]
Elevation angle —11.8[deg]
PRF 4320.3[Hz]
Flight velocity 7.662[km/s]
Ground altitude 40[m]
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