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Abstract In order to study the influence of atmospheric turbulence on the image of synthetic aperture lidar (SAL),
based on Monte—Carlo random factor,numerical simulation of phase screens following the Kolmogorov spectrum
is introduced. The SAL images with different turbulence and different wavelengths are calculated. Additionally, with
different wavelengths and slant ranges, the relations of turbulence intensity and the ratio of synthetic aperture length
to atmospheric coherent length are analyzed. The results show that the atmospheric turbulence can severely affect
the azimuth resolution of the SAL image. With the increase of turbulence intensity, SAL imaging defocus is becoming
more and more serious, and eventually the target can not be distinguished. With the same turbulence intensity, when
the beam wavelength is longer, the SAL image quality is better.For the distortion of SAL image caused by turbulence
effect, improved rank one phase error estimation (IROPE) method is used to compensate the phase errors. When
the atmospheric coherent length is greater than the real aperture length, IROPE method can effectively improve
the focusing effect of images and increase the imaging resolution.
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Fig.1 Comparison of phase structure function. (a) Different methods; (b) different grid numbers
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Fig.2 SAL imaging with different turbulence. (a) No turbulence; (b) weak turbulence; (¢) medium turbulence; (d) strong turbulence
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Fig.3 SAL imaging with different wavelengths. (a) A =1 pm;(b)A =2 pm;(c) A =5 pm;(d)A =10 pm
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Fig.4 SAL imaging with different Ly, /r, .(a)1/5; (b) 1/1; (c) 5/1; (d) 50/1
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Fig.5 Compensation results of SAL imaging with different Ly, /r,. (a)1/5; (b) 1/1; (¢) 5/1; (d) 50/1
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