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The Effect of TT & C Deployment on the Regional Satellite
Navigation System
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Abstract The telemetry tracking and command TT&C network is one of the key issues for regional navigation satel-
lite system. Firstly the domestic deployment of TT&C stations was discussed. The observability on navigation satellite constel-
lation based on domestic stations was analyzed by means of grid computation. Then the observing geometric structure intension
on satellites was synthesized by the position dilution of precision PDOP  and the influence of the station’ s location on satellite
orbit determination precision was valuated by the condition number of normal matrix. The simulation shows that the TT&C
stations located in the limited span of Chinese territory and the existing TT&C resources can accomplish the TT&C task. Fi-
nally the setting of stations abroad was considered and simulated and it verified that the joining of the stations abroad such as
the station in Perth in Australia can improve the observing geometric structure intension and satellite orbit determination preci-
sion.
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Tab.1 The pencentage of observable arc of the satellite to the total arc
75 80 85 90 95 100 105 110 115 120 125 130
GEO 100 100
50 1GSO 61 61
MEO 25 25
CEO 0 100 100 100 100 100 100
45 1GSO 60 60 61 64 65 64 64
MEO 24 25 25 25 25 24 24
CEO 0 0 100 100 100 100 100 100 100 100 100
40 1GSO 60 61 63 65 66 67 67 67 68 68 68
MEO 24 25 25 25 25 25 25 25 25 24 24
CEO 100 100 100 100 100 100 100 100 100
35 IGSO 65 66 68 69 70 71 71 71 71
MEO 25 25 25 25 25 25 25 24 24
CEO 100 100 100 100 100 100 100 100 100
30 1GSO 68 70 71 72 73 74 75 75 75
MEO 25 26 26 26 25 25 25 25 25
CEO 100 100 100 100 100
25 1GSO 77 78 78 79 79
MEO 26 25 25 25 25
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Fig.1 A single station observes a satellite
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Tab.2 The pencentage of observable arc of the satellite to the total arc in 17 stations

1 3 4 17
GEO 100 100 100 100
MEO 42.5 37.00 31.52 18.12
1GSO §2.01 78.00 75.26 60.41
3 10 %

Tab.3 The pencentage of observable arc of the satellite to the total arc in 10 stations

PDOP

1 3 4 10
GEO 100 100 100 100
MEO 42.37 33.94 28.73 18.12
1GSO 82.01 72.23 67.96 60.41
4 6 %
Tab.4 The pencentage of observable arc of the satellite to the total arc in 6 stations
1 3 4 6
GEO 100 100 100 100
MEO 42.16 31.69 22.00 18.12
1GSO 82.01 67.96 61.75 60.41
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Fig.2 PDOP of the sateillite IGSOI for three

combinations of staions

Fig.3 The orbit determina eror of the staeillite IGSOI for
three kinks of combinations of staions
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