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Algorithm for Airborne Spotlight Synthetic Aperture Imaging
Ladar Data Processing

Guo Liang Xing Mengdao Liang Yi Tang Yu

(National Key Laboratory of Radar Signal Processing , Xidian University ., Xian, Shaanxi 710071, China)

Abstract Synthetic aperture imaging ladar is new active imaging system, which can offer a finer azimuth resolution
than that achievable in conventional synthetic aperture radar (SAR) system. The frequency-modulated-continuous-
wave (FMCW) signal is analyzed, and the frequency scaling algorithm, which is suitable for airborne synthetic
aperture imaging lidar (SAIL) system using FMCW signal in spotlight model, is deduced. And then, simulation of
phase screen (PS) distorted by atmospheric turbulence following the von Karman spectrum by using Fourier
transform is implemented in order to simulate turbulence. Finally, simulation shows that in the vacuum azimuth
preprocessing can remove the ambiguity of the image and the modified algorithm can eliminate the loss of peak power
about 8.6~9.3 dB and the defocusing phenomenon, while considering the effect of the atmospheric turbulence, if the
synthetic aperture length does not exceed the similar Fried parameter of the atmosphere for SAIL, a well focused

image can be obtained.

Key words ladar; synthetic aperture; frequency-modulated-continuous-wave; spotlight; remove azimuth

ambiguity; imaging algorithm; random phase screen; similar Fried parameter
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Table 1 Synthetic aperture imaging lidar parameters

Wavelength A /pm 10
Bandwidth B /GHz 15
Pulse repetition interval zpg;/ps 400
Velocity v /(m/s) 50
Distance between platform and center 4000

of the imaging area R /m

Sampling aperture in azimuth D /cm 4
Width of the area W,/m 10
Sampling frequency F,/MHz 300
Grid interval /mm 0.01
Grid point number 1024 X1024
Outer scale L,/m 20
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