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Algorithm of Virtual Relay Positioning in the Tunnel by
Using Simulator Pseudo-satellites

YAN Feng, SONG Maozhong
(College of Electronic Information Engineering., Nanjing University of Aeronautics and Astronautics,
Nanjing 211106, China)

Abstract: Aimed at the problem that the satellite navigation signals loses in the tunnel, so personnel and vehicles cannot be loca-
ted, a virtual relay positioning algorithm in the tunnel is proposed by using an analog source pseudo— satellite. The analog source
pseudo— satellite generates and broadcasts the virtual orbit satellite signal, which is sent to the tunnel through the leaky cable, and
the virtual relay positioning algorithm for the reception is used to reduce the folding error that the satellite and the leaky cable are not
in a straight line. The problems of the virtual orbit satellite parameters design, the navigation message generation and the signal simu-
lation from the satellite to the excitation point of the leaky cable are solved for the elliptical inclined synchronous orbit. The parame-
ters of the spatial angle among the tunnel and the tunnel mouth and the satellite link are introduced, the virtual relay pseudorange ob-
servation equation is constructed, and the virtual relay positioning algorithm is implemented. The output pseudorange and ephemeris

data are received by the satellite navigation receiver, and the second positioning solution is performed, which the accuracy of sub—me-

ter level positioning can be achieved.
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