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Design and implementation of terrestrial general-purpose multi-mode bridge
for narrowband satellite communication systems

ZUO Yunpeng', BIAN Dongming®, GU Luhuan', GOU Liang', WAN Yangyang'
( 1.Nanjing Smart Constellation Information Technology Co., Ltd., Nanjing 210007, China;
2.PLA Army Engineering University, Nanjing 210001, China )

Abstract: Existing terrestrial bridges in satellite communication systems adopt in most cases private protocols
and customized structure for IP data transmitting from satellite to ground, which requires the extra efforts on
pre-system joint testing and later equipment expansion. Meanwhile, compared with broadband communications,
narrowband occupies less spectrum resources, which skips a high signal-to-noise communication environment,
and can thus be applied in complex electromagnetic environments and other special scenarios. To tackle the
existing shortcomings, a terrestrial universal bridge device is designed in this paper for enabling satellite as
transparent forwarding with the protocol and software design described in detail. Finally, the function and
performance are tested by interoperable communication experiment through the baseband of two devices
simulating the equipment and transparent forwarding satellite networking. The test results prove the
effectiveness of the presented scheme.

Key words: satellite communication system terrestrial bridge; satellite communication system; narrowband
communication, LIBPCAP; Linux multi-thread
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