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Fig. 1 Influence of Incident Angle on the Positional

Uncertainty at Different Distances
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Uncertainty Evaluation of Laser Points Cloud

Under the Influence of Spot

CHEN Xijiang'

HUA Xianghong®*
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Abstract: This paper uses the characteristics of light spots to determine the uncertainty of laser points

in the spot, which introduces error entropy into the uncertainty of laser points. Uncertainty in the la-
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ser point density function is determined based on the characteristic of lasers. Laser point information
entropy is derived based on the information definition, taking advantage of the relationship between
the information entropy and the error entropy to derive laser point error entropy. Error entropy is the
linear relationship of spot size based on the error entropy expression. Point cloud error entropy and
average error entropy of each point was acquired according to point cloud spot actual area. The influ-
ence of incident angle on the uncertainty of laser points was analyzed by the relationship of incident an-
gle and error entropy, and the best incident angle of scan was determined. A feasibility of point cloud
uncertainty by error entropy was verified according to the analysis of point clouds by setting different
scan intervals.
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of equal-area subdivision grid. Secondly, the image restoration and filtering were operated on the ob-
served image with the use of maximum likelihood algorithm based on mixed noises, and then the seg-
ment and feature abstraction were performed. Thirdly, a scale-invariant feature indexing method was
proposed to encode the geometric features of satellite. Finally, the minimum distance match was used
to estimate the 3D pose of space object among the pose database. The experiment result verifies the
validity and correction of proposed method.

Key words: space object; 3D pose estimation; equal-area subdivision grid; feature indexing
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