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Abstract The main factors affecting the stability of the process of bidirectional beam tracking in inter-satellite
optical communication are investigated. The iteration convergence process of the bidirectional beam tracking is
analyzed by building the model of aiming error angle which images in the array detector in the receiving terminal,
with considering the influence of signal noise ratio. Steady tracking constraint conditions theoretical formula which is
closer to the actual situation is deduced. The theoretical result is verified and modified by simulation and the
simulation experiments on the ground with optical terminal. The above work has important significance to modify a
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satellite communication system.
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Fig. 1 Sketch of tracking error
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Table 1  Relationship of the maximum aiming angle errorw, 7 and Rsxo

7 0. 25 0.3 0. 35 0.45 0.5 0.55 0.6
Rsvo =5 - - - 0. 14 0.25 0.33 0. 38 0. 38
Rgsno =10 — 0. 10 0.24 0.32 0. 39 0.41 0.41 0.41
Rsno =20 0.21 0. 31 0. 38 0.42 0.43 0.43 0.43 0.43
Rsno =40 0. 36 0.43 0. 45 0.45 0. 45 0.45 0.45 0. 45
Note:“—" denotes arbitrarily small aiming angle error, which cannot make tracking process steady.
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