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Multilevel data simulation of the interferometric Synthetic Aperture Radar

XIANG Zheng, WANG Zhen-lin, LIU Xing-zhao
(Department of Electronic Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: In order to provide the data source for the research of Interferometric Synthetic Aperture
Radar(InSAR) system, a novel InSAR simulator was studied, which consisted of the Raw Signal Level
(RSL), the Single-look-complex Image Level(SIL), and the Interferometric Phase Level(IPL). This simulator
could be applied to the Synthetic Aperture Radar(SAR)/InSAR data simulation of both spaceborne and
airborne. A new model of complex backscattering coefficients for the InNSAR data simulation was presented
and validated. Furthermore the implementation details of the multilevel simulator were discussed. For the
RSL, a new model with higher computation efficiency to generate the radar echo was proposed, benefitting
from the symmetry of the signal generation, the multi-core technique of CPU and many-core technique of
Graphic Processing Units(GPU). For the image level, an efficient approach to create single-look image pair
was presented. For the IPL, a reasonable noise model related to geometric decorrelation was also proposed.
Some meaningful results by the novel simulator verified the theoretical analysis.
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Fig.4 Error sources for the SLC image pair
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Tablel Main ERS-1 system parameters used
in the simulator

parameter value
carrier frequency 5.3 GHz
look angle 23°
platform height 775.8 km

platform velocity 6.7 km/s
pulse length 37.12 ps
chirp bandwidth 15.55 MHz
sampling frequency 18.94 MHz
PRF 1678 Hz
baseline length 100 m—300 m
baseline tile angle 10°
scene size 8 km x 8 km
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Fig.5 Number of real multiplications(continuous line),time without
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Fig.8 Results of multilevel simulator where near range is on the left
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Table2 Comparison of the three simulation levels

RSL SIL IPL
raw signal yes no no
SLC images yes yes no
interferogram yes yes yes
error sources CBC model,echo collection and imaging four types of simulated errors geometric de-correlation
resolution radar radar DEM
run speed slow fast very fast
reality high medium low
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