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Fast Calculation Method for Satellite to Earth Time Window
Based on Polygonal Distance
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Abstract: With the rapid increase of the number of satellites in low Earth orbit and the cooperation of satellites in constellation

(China Academic of Electronics and Information Technology, Beijing

through networking. it increases the ability of ground monitoring. The “Starlink” is a model of low orbit giant constellations in recent
years. The satellite orbit of the “Starlink” constellation has the characteristics of low height, short periods and high revisit rates; Af-
ter carrying sensors, satellites form a detection area on the Earth’s surface, and different constellations of satellites can simultaneous-
ly achieve the multiple coverage of key areas, completing 24-hour uninterrupted reconnaissance and monitoring of major regions a-
round the world. The coverage area and target area are obtained through modeling and calculation as polygons in a two-dimensional
plane (the point below the star is represented as a point in the plane) , calculating the time window for satellite coverage of the target
area can be transformed to determine the geometric relationship between the shapes. At the same time, aimed at the long time consu-
ming fixed step sizes, a fast calculation method for solving the time window is designed based on the distance between polygons. The
step size dynamically is set based on the change rate of the predicted distance of polygons in the plane, the number of sampling points
involved in the coverage boundary calculation and intersection judgment with the target area within a day is reduced from 86 500 to
457, compared to the fixed step size method, the efficiency is improved by about 99.5%.

Keywords: low orbit satellite; modeling of satellite earth coverage; satellite to earth time window; dynamic step size
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ui=actxGetRunningServer( *STKI11. application’) ;

root = ui. Personality2;

sc = root. CurrentScenario;

a=sc. Children. New( ‘eAreaTarget” . MyAreaTarget’) ;

root. BeginUpdate() ;

boundary = {26.58 124. 26
28.63 126. 34
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24,18 126.67;}

a. CommonTasks. SetAreaTypePattern(boundary) ;

root. EndUpdate() ;
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