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Abstract

In this paper, we propose a method to generate SAR(synthetic aperture radar) images for bistatic radar. The bistatic SAR can
overcome several limitations of monostatic SAR, because the former can be applied to a variety of scenarios, compared to the latter.
However, no study has been conducted on bistatic SAR imaging so far. In this paper, we propose a method to generate bistatic SAR
images using the monostatic equivalent model and conventional monostatic SAR imaging algorithms. Simulations using airborne SAR
in the bistatic geometry validated the efficacy of the proposed method.
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Fig. 1. Bistatic SAR geometry.
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Table 1. Simulation parameters.

Simulation parameters Values

Carrier frequency f,, 1 GHz
Frequency bandwdith B 128 MHz

Pulse width 1 us

Pulse repetition frequency(PRF) 3 kHz

Coherent processing interval(CPI) 04 s

Signal-to-noise ratio(SNR) 20 dB
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Table 2. Parameters for bistatic geometry.

Bistatic geometry parameters Values
Velocity of transmitter(TX) V7 100 m/s
Velocity of receiver(RX) V7 100 m/s
Operating altitude of TX H, 7 km
Operating altitude of RX H, 13 km

Initial position of TX (—20 m, 0, 7 km)

Initial position of RX (—20 m, 0, 13 km)
Bistatic angle 14.67°

Initial position of target(z, y,) (5.095 km, 0)
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Table 3. Parameters for monostatic equivalent model’s geo-

metry.
Parameters for monostatic equivalent model Values
Bistatic scaling coefficient « 1.0287
Velocity of radar V' 102.87 m/s
Altitude of radar H 10 km
Initial position of target(x, y) (5.095 km, 0)

Range-Doppler Algorithm

Azimuth-range [m]

508 509 5.1 5.11 5.12
Ground range [km]
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Fig. 2. Bistatic SAR image using the monostatic equivalent
model.
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Table 4. Quality parameters of SAR images.

Bistatic SAR Monostatic SAR
Resolution 0457 m 0.451 m
PSLR —13.08 dB —13.85 dB
ISLR —10.08 dB —10.02 dB
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Table 5. Parameters for bistatic geometry.

Bistatic geometry parameters Values
Velocity of transmitter(TX) 7 200 m/s
Velocity of receiver(RX) V5 150 m/s
Operating altitude of TX H, 8 km
Operating altitude of RX Hj, 16 km

Initial position of TX (—40 m, 0, 12 km)
(=30 m, 0, 18 km)
Bistatic angle 16.48°

(6.114 km, 0)

Initial position of RX

Initial position of target (z,y,)

weey 57 2 7)57s

Table 6. Parameters for monostatic equivalent model’s geo-

metry.
Parameters for monostatic equivalent model Values
Bistatic scaling coefficient « 1.0355
Velocity of radar 1/ 181.94 nv/s
Altitude of radar A 12 km
Initial position of target (z,y) (6.114 km, 0)
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Table 7. Quality parameters of SAR images.

Bistatic SAR Monostatic SAR
Resolution .1 m I.I m
PSLR —13.72 dB —13.68 dB
ISLR —10.21 dB —10.11 dB
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