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Fig.1 Structure of MUVT Turntable
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Fig.2 Body-Fixed Coordinate System of MUVT
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Fig.3 Conversion Relationship of Various Coordinate Systems
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Tab.2 Calibration Results of 6 Image Parameters Based on Least Squares Principle
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Tab.3 Calibrated Results of 9 Parameters on 2013-12-27/(°)
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Tab.4 Geometric Positioning Results of MUVT Observations

LI K 8 o 22 LI K AR o 25 JUARE (285 R o 22 UM 5 {3 285 2R o 4 G0 2% R 4 45 9 2% o 4
236.988 197 56.143 330 237.007 154 55.963 356 0.019 —0.180
238.068 817 55.826 904 238.081 835 55.646 998 0.013 —0.180
236.644 012 55.475 067 236.664 223 55.295 058 0.020 —0.180
236.803 985 55.392 322 236.822 887 55.213 334 0.019 —0.179
236.876 556 56.616 893 236.895 542 56.437 863 0.019 —0.179
236.948 059 56.109 874 236.967 038 55.929 858 0.019 —0.180
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Accuracy Analysis of CE-3 Moon-Based Ultraviolet Telescope

Geometric Positioning
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Abstract: The Moon-based ultraviolet telescope (MUVT) is one of the payloads on the Chang’ E-3

(CE-3) lunar lander. Because of the advantages of having no atmospheric disturbances and the slow

rotation of the Moon, many scientific researches which cannot be completed on Earth can be carried

out by MUVT such as making long-term continuous observations of a series of important celestial ob-

jects in the near ultra-violet band (245~340 nm) Geometric positioning of MUV T observation data is
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multi-scale representation. On the basis of related research, a graph match approach is proposed to
recognize the typical letter-like patterns in building groups. Typical letter-like pattern templates are
extracted and analyzed, and selected as elementary units and described by a attributed relational graph
using attribute and structure parameters. A template library was established. Buildings to be abstract-
ed and reduced are translated into field model based on the attributed relational graph. Typical letter-
like patterns are recognized by solving the imprecise sub-graph isomorphism problem with the Ullman
algorithm. Experiments show that this approach is effective, feasible, and practical for typical letter-
like pattern recognition and the results agree with human spatial cognition, providing a new concept in
cartographic generalization.
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crucial for the successful implementation of moon-based astronomical observations, which is one of
scientific objectives of China’s second phase lunar exploration mission, by accurately obtaining the ce-
lestial coordinates of each star image in the telescope images. In this paper, working principle and re-
lated coordinate systems for MUVT of CE-3 lander will be introduced. Then the algorithm of geomet-
ric positioning for MUVT observations will be researched and the positioning accuracy will be evalua-
ted. The results show that high-precision astronomical coordinates within 0.2° can be obtained by the
geometric positioning algorithm studied in this paper.

Key words: Chang’E-3 mission; the Moon-based ultraviolet telescope; geometric positioning; coordi-

nate conversion
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