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Abstract Spacecraft attitude estimation during orbit descent is an important part in the field of human
spaceflight. With the increase in station measurement accuracy and mission requirements recently, it has
been shown that attitude affects the aerodynamic forces on the spacecraft during trajectory descent,
which in turn affects the orbit. Therefore, the development of high-precision attitude-orbit coupling pre-
diction is crucial for the real-time measurement and control of spacecraft. In this paper, the forecast of
aerodynamic coupling along the ballistic trajectory during the trajectory descent of the Tiangong-1 space-
craft is taken as the background, and the influence of the integral error of the linear multistep method on
the forecast accuracy of the spacecraft are studied. The multistep methods include the Adams-Bashforth,
Adams-Moulton, and prediction correction method, etc. The results provide references for the attitude-
orbit coupling prediction and the fallout prediction missions during the trajectory descent of the large

spacecraft.
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Table 1 Spacecraft dynamic parameters and initial states

448. 55
—27.54

Mass/kg 7661. 4

16407.00 —132.87
Inertia matrix /kg « m® —132.87 76391.94

448. 55 —27.54 70912.02

Initial attitude angle /° 91,—59,—137
Initial angular velocity /(°/s) ~ —0.2679,—0.01085,1. 0207
4561. 44337390436
Initial position /km, in J2000 —3977.51691497906
—2366. 08918016386
5.3238835803164
Initial velocity /(km/s), in J2000 3.31466374742519

4.69148096829222
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