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Abstract A numerical simulation model of active illumination beacon considering surface roughness is established.
Based on this model, the effect of roughness on intensity uniformity and wavefront mean square root of scattered
light is discussed, and the difference between wavefronts detected by an active illumination beacon and a point source
beacon and the correction effect of an adaptive optical system are analyzed. Moreover, as the surface roughness of a
target is decreasing, the wavefront mean square root of scattered light and the difference between wavefronts
detected by the active illumination beacon and point source beacon are increasing, but the correction effect of the
adaptive optical system is decreasing. In addition, increasing the number of illuminator will suppress the influence of
uplink turbulence on wavefront sensing.
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Fig. 1 Compensation system for laser transmission in atmospheric turbulence with active illumination beacon
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Fig. 2 Propagation model of illumination beam
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Fig. 4 Diagram of illuminating beam layout when illuminating beam is flat-topped beam.

(a) Four illuminators; (b) nine illuminators
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Fig. 5 Influence of laser beam diameter on wavefront sensing performance of active illumination beacon.

(a) Four illuminators; (b) nine illuminators
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Fig. 6 Height distributions of different roughnesses of target surface. (a) Extreme roughness;

(b) strong roughness; (¢) medium roughness; (d) weak roughness
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