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Design and implementation of satellite data traffic
communication simulation system
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Abstract: A design method for a satellite data traffic system was developed by using a band-pass sam-
pling theorem, the simulation system sampling rate was designed, from which the lowest equivalent
carrier wave formula was deduced. The deduced formula could be applied to other simulation systems.
At the same time, equivalent design methods for time and frequency of the practical system were pres-
ented. According to the system function structure, the system software frame and running threads
were studied. Finally, corresponding function models were realized. Two work modes including an in-
dependent running and a network controlling were provided to simulate integrally functional models
required by the transmitter and receiver of the satellite data-traffic system including radio modulation.
Based on the evaluation model, the frequency spectrum, eye pattern and relation of Bit Error Ratio
(BER) and Signal to Noise Ratio(SNR) were presented. Experimental results show that when the
SNR is equal to —2. 52 dB,the BER of this simulation system is 10 °. The simulation results are basi-

cally in agreement with theoretical values.
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Fig. 1 Simplified satellite data traffic function structure
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Fig. 2 Software frame of satellite data traffic com-

munication system
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Fig. 3 Relationship of system running threads
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Fig. 4 Satellite communication software platform GUI
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Fig. 5 Frequency spectrum and eye pattern added by

noise
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Tab.1 SNR and BER results of simulation system

SNR/dB BER
—3.19 4,43X107*
—3.58 1.445X10°*
—3.192 6.95X10"
—2.98 4.65X10°*
—2.52 3.4X107°
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