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Two-Dimensional Positioning Method for Leakage Cables in Tunnels Using
Multi-mode Simulator Distribution Excitation

TANG Xiaolong, SONG Maozhong
(College of Electronic Information Engineering, Nanjing University of Aeronautics and
Astronautics, Nanjing 211106, China)

Abstract; Navigation equipment can not work properly in tunnels due to the lack of satellite navigation signals. In order
to solve this problem. a two-dimensional positioning method for the combination of multi-mode simulators and leakage cables
is proposed. The multi-mode and multi-channel satellite navigation simulators are used to generate three kinds of signals:
global positioning system (GPS), Beidou satellite navigation system (BDS) and global navigation satellite system (GLO-
NASS), which excite three ports of leakage cables in parallel direction, respectively. The secondary processing algorithm is
applied to solve the original pseudorange data of the receiver, which reduces the special requirements of satellite constella-
tion, satellite almanac and channel pseudorange delay. The multi-system satellite clock joint positioning algorithm based on a
forgetting factor is adopted to realize two-dimensional positioning and avoid data saturation. Through experiments, the meth-
od has an 80% positioning error of within 1. 6 m and an 90% positioning error of within 2. 0 m, achieving two-dimensional
positioning in the tunnel.
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