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Design of Spaceborne Multi-channel VDES Based on Digital Multi-beam

WANG Wenwei, ZHANG Zhe, GU Xiaoying, LIU Yuhong, LIN Wei, DAI Lin
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: The background of VHF data exchange system (VDES) is introduced. Aiming at the drawbacks of
communication rate limitation of VDES and slot collision of automatic identification system (AIS) , a frequency
division duplex (FDD) method and a slot collision solution are proposed. By designing multiple radio channels and
beams, making use of digital beam forming (DBF) , the wide range of satellite coverage can be divided into several
independent zones, and the number of vessels within single beam range will decrease corresponding, which can
effectively reduce the slot collision. A design of 600 km satellite orbit is illustrated, in which a DBF solution using 8
channels and 8 beams is demonstrated. The simulation results indicate that the range of antenna beam is £42° by
adopting DBF. In case of disabled channels on orbit, a solution of DBF reconfiguration is clarified briefly in the end of
the paper.
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