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Radarsat-1 ScanSAR Quick-look Signal Processing and
Demonstration Using SPECAN Algorithm

Jung-Hwan Song, Woo-Kyung Lee, and Dong-Hyun Kim?

*Department of Electronic Engineering and Avionics, Korea Aerospace University, **Ground System, Satreci

Abstract : As the performance of the spaceborne SAR has been dramatically enhanced and
demonstrated through advanced missions such as TerraSAR and LRO(Lunar Reconnaissance Orbiter),
the need for highly sophisticated and efficient SAR processor is also highlighted. In Korea, the activity
of SAR researches has been mainly concerned with SAR image applications and the current SAR raw
data studies are mostly limited to stripmap mode cases. The first Korean spaceborne SAR is scheduled
to be operational from 2010 and expected to deliver vast amount of SAR raw data acquired from
multiple operational scenarios including ScanSAR mode. Hence there will be an increasing demand to
implement ground processing systems that enable to analyze the acquired ScanSAR data and generate
corresponding images. In this paper, we have developed an efficient ScanSAR processor that can be
directly applied to spaceborne ScanSAR mode data. The SPECAN(Spectrum Analysis) algorithm is
employed for this purpose and its performance is verified through RADARSAT-1 ScanSAR raw data
taken over Korean peninsular. An efficient quick-look processing is carried out to produce a wide-
swath SAR image and compared with the conventional RDA processing case.
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Fig. 1. Pattern of Data Collection in Two-beam ScanSAR
Operation(L.G. Cumming et al,, 2005).
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Table 1. Representative satellite C-band SAR parameters.
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Table 2. Quality analysis of SAR simulation methods for a single point target

Azimuth Profile
Data type / Processing Algorithm ' IRW (Ideal) [m
oP g Agon RW [m] PSLR [dB] ISIR [dB] (ideal) ]
Strip-mode data / Full-aperture Processing 509267 -17.5067 -154423 5
Burst data / Full-aperture Processing 50.0566 -13.1554 -11.7647 50
Burst data / SPECAN Processing 51.2099 -14.1425 -12.0648 50
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Fig. 9. ScanSAR Quick-look processed image using the SPECAN
processor.

Fig. 10. Zoomed image of the ScanSAR quick-look processing
result in Fig. 9.
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