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Table 1 Statistics of calculation results of 500 points random sampling from sphere space with radian from 16~48 km
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Fig. 1  Histogram of gravitational acceleration relative error of 500 points

random sampling from sphere space with radian from 16~48 km
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Table 3 Statistics of calculation results of polyhedron shapemodel with different facets
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Fig. 4  The execution time and relative error of polyhedron shapemodelswith
different facets
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Research on the Accuracy and Operation Time of Polyhedron Gravity
Model Base on 433 Eros

XIAO Yao, RUAN Xiaogang, WEI Ruoyan

(School of Electronic Information and Control Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: This paper adopts the polyhedron gravity modeling methodto calculate the surface gravitational acceleration of 433 Eros
using the 3D polyhedron shape models of 433 Eros published by the Planetary Data System(PDS). The accuracy and operation time
with different facets of the 3D polyhedron gravity model are also analyzed. The experiments show that the time complexity of
polyhedron gravity model is O(n). In the simulation of the guidance, navigation and controlfor landing on 433 Eros, using the shape
model with 22 540-facetscan achieve a tradeoff between the computation rate and accuracy.Moreover, since the gravity acceleration

can be computed in real-time, it can be used in the hardware-in-the-loop simulation.
Key words: gravity model; polyhedron model; asteroids; 433 Eros
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