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An Intelligent Modeling Method for Uncontrolled
Positioning Error of Optical Satellite
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(1. Beijing Institute of Tracking and Communication Technology, Beijing 100094, China;
2. Wuhan University, Wuhan 430000, China)

Abstract: Uncontrolled positioning accuracy of optical satellite is an important factor to determine the effect of
image application. The research shows that the main factors of image optical satellite uncontrolled positioning accuracy
include attitude measurement random error, time synchronization error, attitude low — frequency error caused by
structure deformation, etc. There are many image factors which is difficult to decouple. The traditional method of es-
tablishing uncontrolled positioning error model through control point evaluation is difficult to objectively and compre-
hensively reveal the error law. In order to establish the uncontrolled positioning error model of variety rule accurately.
The convolutional neural network is introduced into the modeling of uncontrolled positioning accuracy. The satellite
image parameters more comprehensively reveal the law of the uncontrolled positioning error, and improve the uncon-
trolled positioning accuracy by predicting positioning error. Finally, the effectiveness and feasibility of this method are
verified by using the 10019 images data of Luo—Jia01 satellite. By using the 7514 scene images, the training sample
set is taken as the uncontrolled positioning error, the compensation accuracy for the uncontrolled positioning error is
verified through the remaining data. The results show that the prediction accuracy for the model is less than 1 pixel,
the effectiveness and feasibility of this paper are verified.

Keywords: optical satellite; geometric positioning; attitude low frequency error; positioning accuracy; convolu-
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