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Abstract

In this study, we propose a high-resolution synthetic aperture radar (SAR) imaging method for curved-orbit geometry in bistatic con-
figurations with spatially separated transmitter and receiver. To accommodate large curved-path and bistatic configuration properties, we
first formulate a B-SAR signal using a polynomial range model and derive its two-dimensional (2D) phase spectrum. Next, we extend
the basic concept of the typical omega-K algorithm (OKA) for B-SAR by focusing on the polynomial range model, referred to as poly-
nomial-OKA (P-OKA), enabling us to provide focused SAR images in curved-path and bistatic configurations. Using point target simu-
lations, we verified the efficacy of the proposed P-OKA, where fully focused high-resolution B-SAR images were obtained in various

curved-path scenarios.
Key words: Bistatic, Omega-K Algorithm, Synthetic Aperture Radar (SAR), Spaceborne SAR, High-Resolution.
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Fig. 1. Geometry for B-SAR imaging in curved-path.
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Table 1. Simulation parameters.

Tx and Rx heights 550 km
Tx and Rx velocity 7,583 m/s

) Observation time 45
par?lfrj:t:ers Carrier frequency 10 GHz
Radar bandwidth 500 MHz

Pulse repetition frequency 7 kHz

Pulse width 2 us

Bistatic angle(f) 6.68°

Simulation 1 Incident angle(¢) 55.76°
Tx and Rx distance 170 km

Bistatic angle(f) 22.73°

Simulation 2 Incident angle(¢) 58.87°
Tx and Rx distance 370 km
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PSLR(dB) ISLR(dB) IRW(m)

Target | Range.. —13.23 | Range: —10.18 Range: 0.38
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Target | Range.. —13.25 | Range: —10.16 Range: 0.38
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Target | Range: —13.25 | Range: —10.19 Range: 0.38
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Fig. 9. Enlarged target imaes in Fig. 8(b).

2500



g 7k eu7hAle] QA EE ol &F A 18kl Ael e

3. 19 99 ti 94EE vetvlE
Table 3. Image quality parameters in Fig. 9.

PSLR(dB) ISLR(dB) IRW(m)

Target | Range: —13.27 | Range: —10.24 Range: 0.35
A | Azimuth: —13.28 | Azimuth: —10.40 | Azimuth: 0.4
Target | Range: —13.26 | Range: —10.24 Range: 0.35
B | Azimuth: —13.28 | Azimuth: —1041 | Azimuth: 0.44
Target | Range: —13.27 | Range: —10.25 Range: 0.35
C | Azimuth: —13.28 | Azimuth: —10.40 | Azimuth: 0.43
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