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Abstract In order to improve the pointing precision of the laser-pointing system to moving objects, the motion
characteristics of moving targets and the calculation precision of different ahead-point algorithms are studied.
According to the movement rules of spacecrafts and celestial bodies, the orbit-dynamics model of the spacecraft is
built in the horizontal coordinate system based on the two-line-element (TLE) ephemeris, and the change rules of
slant-range, angle, angular speed and angular acceleration are studied. According to the theoretical orbital data, the
change rules of the 1st-order and the 2nd-order ahead-points of the laser-pointing system are analyzed. As for the
actual non-time-continuous system, the error analysis of ahead-point with backward-difference method and central-
difference method is carried out, respectively. The result shows that the angular speed, the angular acceleration and
the jerk and other high-order terms of objects have all direct effects on the ahead-point, and the central-difference
method is more advantageous.
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Table 1 Elevation angle and angular acceleration of typical space targets at landing points

Azimuth angular Elevation angular
Satellite target Elevation angle /(%) ‘
acceleration /[ (*) s ] acceleration /[ (*) s %]
WORLDVIEW-2 24.02 0.3055 0.00083
WORLDVIEW-3 26.58 0.4056 0.00149
KOMPSAT-3A 30.97 0.5326 0.00256
CARTOSAT-2A 39.17 0.5990 0.00340
WORLDVIEW-1 39.89 0.7719 0.00563
CARTOSAT-2B 51.38 0.8722 0.00690
CARTOSAT-2 67.08 1.6260 0.01685
RESURS-DK1 67.84 1.8620 0.02146
ASNARO 73.78 2.9530 0.04097
SKYSAT-1 73.83 2.6890 0.03390
SKYSAT-2 73.97 2.3980 0.02676
RESURS-P2 78.97 4.7890 0.07419
SPOT-7 84.76 6.7260 0.07179
SPOT-6 85.96 8.7030 0.09309
404’
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