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Fig. 1 Sketch of Greatcircle Line on Earth
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and Great-Circle Arc on Polar Stereographic Charts
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Calibration of Chang’e-3 Lunar Rover Stereo-camera
System Based on Control Field
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Abstract. Calibration of the stereo-camera system is the basis of lunar rover navigation and cartogra-
phy. The scientific instruments on the Chang’e-3 lunar rover include a Navcam, Pancam, and Haz-
cam, Self-calibration bundle adjustment with restrictive constraints based on high accuracy control
field was employed to calibrate the stereo-camera system of Chang’e-3 lunar rover. The experimental
results reveal that this approach can improve the accuracy and stability of calibration.
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A Distance Measuring Method on Polar Stereographic
Charts Based on Equidistant Circles
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Abstract: An exact and simple method for measuring distance on polar stereographic nautical charts
used for polar navigation is investigated. Equations for thumb lines and great-circle lines were de-
duced; shape analysis results indicate that great-circle distance is preferable for distance measuring in
polar navigation. Formulas for calculating the distance of straight-line segments on polar stereographic
charts based on their geometry are given as distance difference analysis results indicate that measuring
distance by straight segments is feasible. Moreover, an exact and simple distance measurement meth-
od based on equidistance circles is presented based on the fact that small-circles on earth can be projec-
ted into circles on polar stereographic charts. The proposed method can satisfy the polar navigation
application requirements for polar stereographic charts.
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