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Positioning and Velocity Measurement Model for Distributed
Single Satellite Signal Repeating and Its Application

SHI Rong, LIU Chang, YAN Jian

(Science and Technology on Electronic Information Control Laboratory, Chengdu 610036, China)

Abstract:In urban canyons, continuous satellite positioning and velocity measurement have always
been difficult in satellite navigation applications. Based on the positioning control principle of re-
peater spoofing in satellite navigation countermeasure, the continuous satellite navigation in urban
canyons is realized by distributed single satellite signal repeating and its positioning and velocity
measurement model is established. Application measures are discussed in detail, such as the point-
ing and tracking of the repeater antenna to the occluded satellite, parameters acquisition about re-
peaters, effective isolation between repeater transceivers, and simultaneous utilization of direct
path signals and repeating ones. The feasibility of the proposed method is verified by simulation
experiments. It provides a new reference for satellite navigation used in urban canyons.
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Fig. 1 The application scene of distributed signal repeating

for a single occluded satellite
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Fig. 2 The application scene of satellite

navigation in urban canyons
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Tab. 1 Information of the position and

velocity for 4 navigation satellites

(z,y.2) PLE DR/ m (V. V. V) #EE/(m/s)

1 (—1382743, —15709695, 14954005) (2168, 2694, 1732. 3)
2 (1339069, 8744017, 18543590) (2321, —2972, —571)
3 (—8092562, 4118441, 18497810) (—2257, —1809, —2526)

1 (22133350, 279610, 8669371)  (—1923, —831, 3236.7)
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Fig. 3 The relative position between 4

navigation satellites and the car
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