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Abstract: Aiming at the problem that the measurement accuracy of cooperative targets in spacecraft forma-
tion missions varies greatly under different sensor layouts, we visualized the accuracy and proposed a sen-
sor optimization criterion to guide the installation layout design of photoelectric sensors in complex environ-
ments and ensure good working performance of laser lighthouse. In this paper, Angle measurement error
and sensor installation error were selected for analysis and modeling, and the error propagation model of la-
ser lighthouse system was more strictly established. An AP (angle-precision) mapping method was pro-
posed to evaluate the sensor installation configuration. The experimental results show that the RMS of the
measurement error of the laser lighthouse system is basically consistent with the calculated value, and the
calculated relative error is within 5% , which verifies the correctness of the error propagation analysis mod-
el. In addition, in terms of sensor layout optimization, using the proposed AP spherical mapping to visual-

ize the measurement accuracy, it is found that compared with the coplanar configuration, the pose measure-
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ment accuracy of the laser lighthouse for the non-coplanar sensor installation configuration is more evenly

distributed with the observation Angle, and the measurement error divergence is not easy.

Key words: pose measurement; lighthouse; error propagation model; configuration optimization
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