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"SPACE VEHICLE ~ SURFACE STATION - SPACE VEHICLE” FOR DESIGNING SATELLITE
SYSTEMS

Abstract

Promising are satellite systems with inter-satellite communication lines (including those between satel-
lites on orbits of different heights). Designing of such systems includes analysis of current kinematic
parameters of communication lines ”vehicle-vehicle”, ”surface station-vehicle” at different locations of
the communicating objects at the initiation of communication. These parameters are distance between
communicating objects and directions of communication lines.

At the stages of designing of satellite systems usage of generalized mathematical models can be useful.
Such models have been developed for analysis of kinematics of lines ”spacecraft-spacecraft” and ”surface
station-spacecraft”.

In modeling the line ”spacecraft-spacecraft” the angle between their orbital planes is calculated. For
the set initial locations of the vehicles relative to the crossing line of their orbital planes, change of location
of one of them is determined, required kinematic parameters are determined.

In modeling the line "surface station-spacecraft” the orbital segment above the local horizon of a
surface station and its location relative to the surface station are determined. Change of location of the
spacecraft on the visible part of its orbit is modeled, the required kinematic parameters are determined.

The proposed models are the foundation of the model of a joint line ”surface station-spacecraft” to
”spacecraft-spacecraft”.

With the use of the proposed models perspective concepts of satellite communication networks have
been investigated.



