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Development of A Simulation Technique for Arc-Rail Based GB-SAR System
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Abstract : A technique for the simulation of various kinds of ground based SAR system was
developed. This is an ancillary research for the development of an ArcSAR system which uses an arc-
rail as a platform for the antenna movement instead of linear rail. The results of applying conventional
Deramp FFT based SAR focusing algorithm to the simulated raw signal of linear rail type ground based
SAR for the point targets showed that the developed simulation technique generated accurate GB-SAR
raw signal. The developed technique is now being used for the development and verification of SAR
focusing algorithm for the arc-rail type ground based SAR. The simulation technique is also expected to

be very useful for the purpose oriented system design and operation planning of ground based SAR
technique.
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Fig. 1. Imaging geometry of Arc-rail ground based SAR system.

(a) ArcSAR SCAN Mode Imaging  (b) Au.SAR SPOT Mode Imaging
Geometry Geometry

Fig. 2. Geometry of imaging system and spatial resolution of
ground based SAR.
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Fig. 3. (a) A part of the simulated raw signal for a point target.
(b) Time domain signal generate by IDFT(Inverse
Discrete Fourier Transform) of the simulated frequency
domain signal shown in Fig. 3.
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Fig. 4. (a) Range compressed result of the simulated raw
signal by using a finear rail of 5m and antenna space of
5 c¢m. (b} Azimuth compressed result by Deramp FFT
technique.
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Fig. 5. (a) The schematic diagram of a model for the
simulation which has 5 point targets, using a linear rail
of 8m and antenna space of 2 cm. {b) Range
compressed result of the simulated raw signal. (c) Final
ground based SAR image generated by azimuth
compression using the conventional Deramp FFT
technique.
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Fig. 6. (a) The schematic diagram of a model for the scan
mode simulation which has 5 point targets, using a arc
rail of 4m radius. (b) Range compressed result of the
simulated raw signal. (¢) Final ground based SAR
image generated by azimuth compression using the
conventional Deramp FFT technique.
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Fig. 7. (a) The schematic diagram of a model for the spot
mode simulation which has 5 point targets, using a arc
rail of 4m radius. (b) Range compressed result of the
simulated raw signal. (c) Final ground based SAR
image generated by azimuth compression using the
conventional Deramp FFT technique.
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