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Subaperture Wavenumber Domain Imaging Algorithm for
Sliding Spotlight FMCW-SAR
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(China Electronics Corporation, Beijing 100846, China)

Abstract: In this paper, the geometry of sliding spotlight FMCW-SAR is analyzed, the echo model is set up, and
the two-Dimensional (2-D) spectrum of its echo signal is derived. From its signal characteristics, a subaperture
wavenumber domain algorithm that corrects the Doppler frequency shift effect caused by the motion within the
sweep is presented. The algorithm using azimuth resolution can acquire images better than those obtained in the
stripmap case using subaperture coherent recombination. Thus, for an imaged area larger than that achieved in the
spotlight operation, the subaperture images are combined. The echo model and the effectiveness of the proposed
algorithm are analyzed and verified with the simulation results.
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Fig. 1 Geometry of the sliding spotlight FMCW-SAR
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Tab. 2 The azimuth focused parameters for three subapertures

T4 1(51 al~ad)

TALIRE 2(45 b2~Db8)

FILAR 3(RL c6~c9)

s IRW(m) PSLR(dB) ISLR(dB) IRW(m) PSLR(dB) ISLR(dB) IRW(m) PSLR(dB) ISLR(dB)
=ul 0.42 -13.24 -10.24

M2 0.61 -13.26 -10.23 1.25 -13.24 -10.26

M3 0.94 -13.20 -10.22 0.70 -13.18 -10.18

M4 2.13 -13.25 -9.98 0.49 -13.20 -10.21

=) 0.41 -13.26 -10.28

6 0.50 -13.23 -10.10 2.05 -13.05 -10.65
=T 0.71 -13.17 -10.33 0.89 -13.04 -10.31
8 1.23 -13.25 -10.34 0.58 -13.28 -10.32
R9 0.42 -13.29 -10.17
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Tab. 3 The range focused parameters for three subapertures
3 THLE 1(/T al~ad) TFLIE 2(5 b2~b8) TR 3 c6~c9)
KHEPR
IRW(m) PSLR(dB) ISLR(dB) IRW(m) PSLR(dB) ISLR(dB) IRW(m) PSLR(dB) ISLR(dB)
w1 0.49 -13.24 -10.46
w2 0.50 -13.23 -10.15 0.51 -13.26 -10.24
3 0.50 -13.25 -10.18 0.50 -13.23 -10.45
4 0.51 -13.22 -10.37 0.50 -13.25 -10.50
) 0.50 -13.27 -10.19
M6 0.51 -13.25 -10.22 0.51 -13.18 -10.26
M 0.49 -13.26 -10.23 0.50 -13.26 -10.29
w8 0.51 -13.17 -10.37 0.50 -13.25 -10.25
59 0.49 -13.23 -10.28
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(b) Subaperture 2 (c) Subaperture 3 (d) Subapertures adjoined
B4 AL L, 2, 3 BAIE AL
Tab. 4 Subaperture 1, 2, 3, and the image adjoined coherently by the three subpaerture images
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Tab. 4 The azimuth focused parameters for 9 point targets

coherently adjoined by three subapertures

1]

(2]

3]

(4]

[5]

FHEBR IRW(m) PSLR(dB) ISLR(dB)
Ml 0.42 -13.24 -10.24
M2 0.43 -10.27 -10.48
M3 0.44 -13.30 -10.41
4 0.43 -13.25 -10.34
5 0.41 -13.26 -10.28
6 0.43 -13.23 -10.51
M7 0.45 -13.23 -10.16
M8 0.43 -13.30 -10.32
M9 0.42 -13.29 -10.17
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