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ABSTRACT

Synthetic Aperture Radars (SARs) that can be performed regardless of weather and
day-and-night conditions have been developed for Earth remote sensing in recent decades.
Korea Aerospace Research Institute (KARI) has developed and launched successfully the
KOrea Multi-Purpose SATellit-5 (KOMPSAT-5) which is the first Korean SAR satellite in
2013, and is currently developing the KOMPSAT-6 which is the next generation series of
the SAR satellite. This paper describes the development of the system performance analysis
simulator which is necessary for spaceborne SAR payload design and analysis. The system
performance analysis simulator consists of the antenna pattern generation simulator, the
SAR performance analysis simulator, and the image quality analysis simulator. The
simulation results of this research show that this simulator can be applicable as the design
and analysis tool for the spaceborne SAR payload system during the design phase.
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Table 1. Simulation parameters for
performance optimization

Parameter Value
Frequency [GHZ] 9.66
Satellite altitude [km] 550
Incidence angle [deg.] 20 ~ 45
2 Way antenna gain 90
(min.) [dBi]
Swath width [km] 30
Radiating element No. 32
Element spacing 0.7 A
RASR requirement [dB] < -17
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Table 2. Performance analysis result of SW

Swath Incident Angle Swath
No. Near Mid Far idth
[km]

1 19.00 20.65 22.31 32.882
2 22.19 23.69 25.19 30.970
3 24.20 25.69 27.19 31.700
4 26.30 27.80 29.29 32.775
5 28.85 30.20 31.55 30.700
6 31.36 32.78 34.20 33.875
7 34.00 35.30 36.60 32.666
8 36.40 37.55 38.70 30.316
9 38.60 39.79 40.99 33.106
10 40.80 41.70 42.59 26.068
11 42.16 43.15 4414 29.839
12 43.55 44 53 4551 30.680
13 45.38 46.25 4712 28.527
14 47.00 47.87 48.75 30.184
15 48.69 49.46 50.24 28.099
16 50.21 50.86 51.51 24.625
17 51.46 52.15 52.84 27.228
18 52.81 53.55 54.29 30.683
19 54.00 54.58 55.16 25.035

Table 3. SAR performance requirement

Performance )
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Parameter
> 30 km
SW @ 45 Incidence Angle
< -17 dB
NESZ @ Nominal Access Region
< -17 dB
RASR @ Nominal Access Region
< -17 dB
AASR @ Nominal Access Region
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Fig. 11. Performance analysis result of NESZ
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Table 4. Simulation parameters for raw data
signal generation

Parameter Value

Satellite altitude [km] 550

Platform velocity [m/s] 7585

Operating frequency [GHz] 9.66

Pulse width [us] 48.92

Chirp Bandwidth [MHZ] 66.45

PRF [Hz] 4088

Data acquisition time [sec] 0.68

Antenna look angle [deg.] 34.129

Elevation beamwidth [deg.] 2.39

Azimuth beamwidth [deg.] 0.35
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Fig. 17. Raw data generation result
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Table 5. Summary of image quality analysis

Parameter Range IRF Azimuth IRF

Resolution 2.00 2.24
PSLR -12.89 -13.27
ISLR -9.62 -10.00
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