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SAR Image Impulse Response Analysis in Real Clutter Background

Chul-Ho Jung, Jae-Hoon Jung, Tae-Bong Oh, and Young-Kil Kwag t

Department of Avionics, Korea Aerospace University

Abstract : A synthetic aperture radar (SAR) system is of great interest in many fields of civil and
military applications because of all-weather and luminance free imaging capability. SAR image quality
parameters such as spatial resolution, peak to sidelobe ratio (PSLR), and integrated sidelobe ratio
(ISLR) can be normally estimated by modeling of impulse response function (IRF) which is obtained
from various system design parameters such as altitude, operational frequency, PRF, etc. In modeling of
IRF, however, background clutter environment surrounding the IRF is generally neglected. In this
paper, analysis method for SAR mage quality is proposed in the real background clutter environment.
First of all, SAR raw data of a point scatterer is generated based on various system parameters.
Secondly, the generated raw data can be focused to ideal IRF by range Doppler algorithm (RDA).
Finally, background clutter obtained from image of currently operating SAR system is applied to IRF.
In addition, image quality is precisely analyzed by zooming and interpolation method for effective
extraction of IRF, and then the effect of proposed methodology is presented with several simulation
results under the assumption of estimation error of Doppler rate.

Key Words : Synthetic aperture radar, SAR image quality parameter, Impulse response function,
Real background clutter environment, Zooming and interpolation method.
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Fig. 1. Geometry model of two-dimensional SAR signal
acquisition.
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Table 1. Key parameters for simulation

Parameter ‘ ' Value
Platform velocity 7100 m/s
Altitude 798 km
Operational parameter 53GHz
Pulse duration time 42 jsec
Chirp rate 71.4 KHz/(isec
Sampling rate 32317 MHz
PRF 1300 Hz
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Fig. 2. RADARSAT-1 scene of Vancouver for clutter
environment extraction.
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Fig. 3. Graphical representation of two-dimensional impulse
response function.
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Fig. 4. Block diagram of SAR image quality analysis method.
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Fig. 5. Zoom and interpolation method.
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Table 2. PSLR in real background clutter

Original IRF

-16.74 dB
IRF in sea area -16.19dB
IRF in agricultural area -1517dB
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Fig. 7. Performance comparison of analysis method under the assumption of error in azimuth FM rate. (a) Non-processing in error
of 0.1%. (b) Zooming and interpolation processing in error of 0.1%. () Non-processing in error of 0.25%. (d) Zooming and

interpolation processing in error of 0.25%.
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Table 3. Analysis result of image quality parameter

PSLR

Resolution:

Errorof| Non-processing (622 m (1.14 cell)
0.1% | Zoom & Tnterpolation |83 m (12.15 cell) | -16.58 dB

Error of|  Nom-processing 6.5m(1.2cell) | -22.63dB
025% | Zoom & Interpolation | 8.3 m (12.2 cell)| -14.83 dB
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