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Design and on-orbit application of TT —1 satellite-based

automatic identification system
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(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The technology advantages and application prospects of satellite-based automatic identification system ( AIS) were introduced, and

then the system of the satellite-based AIS of TT — 1 was designed to overcome the problems of multi-cell signal collision, Doppler shift and large

space link attenuation, originating from the development of ground-based AIS to satellite-based AIS. This design included the composition of

system, the qualification and function of AlIS receiver, the design of antenna and microwave switch and the link level estimation of satellite-ground

AIS. For the preparation of space applications, it mainly discussed the performance and environment test for the AIS receiver. The on-orbit

application situation of TT — 1 satellite-based AIS was introduced and the results show that the innovated AIS receiver can partly ease these technical

problems and achieve a wide range of maritime surveillance requirements.
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Fig. 1 Framework of satellite-based AIS receive system
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Fig.2 Functional block diagram of satellite-based AIS
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Tab.2 Detection probability comparisons of
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Tab.3 Level estimation of satellite-ground link level of

TT -1 satellite-based AIS
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Fig.3 Performance testing and environmental test

process of satellite-based AIS receiver
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Fig.4 Sensitivity test of satellite-based AIS receiver
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Fig.5 Anti-Doppler shift test of satellite-based AIS receiver
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Fig. 6 Irradiation test process of satellite-based AIS receiver
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Fig.7 Distribution map of ship AIS messages collected

by TT —1 over the orbital 11 months
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