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Research on test method of satellite navigation dynamic positioning

track combined with electronic map

LIANG Wei, HUANG Yan, WU Xiaoyu, XU Yuan, XIE Lidong
(Beijing Institute of Metrology , Beijing 100049, China)

Abstract: When using the satellite navigation simulator to test the dynamic positioning accuracy of the navigation terminals, the
test scene is generally a straight line or circular curve motion simply described by the motion equation in the coordinate system. There
are problems of lacking randomness and irregularity in the test track, which is inconsistent with the actual application of the terminals,
and the positioning track does not match the electronic map. This paper proposes to randomly and continuously select coordinate points
on the road to plan the track according to the specific road in the electronic map, insert the changing speed and elevation with the de-
rived track coordinate points, and create a dynamic scene of the simulator to test the terminals. The receiver terminal is tested by mak-
ing an actual road dynamic test scene. The test results show that the dynamic positioning accuracy of the navigation terminal can be
evaluated by using the irregular road track test scene with random coordinate points. The dynamic positioning deviation of the terminal
is relatively large in a tight turn. By importing the standard track and the terminal track on the electronic map, the dynamic positioning
track deviation can be visually displayed by matching the road. This method can be applied to dynamic positioning test of satellite navi-
gation terminals combined with electronic map application, such as vehicle navigation instrument and wearable products.
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Fig.1  Overall test scheme flow chart
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Fig.2 Simulation test system
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Tab.1 Spatio-temporal mode partial scene data
]/ 4 /rad 2 rad
0 0.69784889 2.03168076
90 0.69784889 2.03168076
95 0.69784886 2.03167769
100 0.36484889 2.03167455
105 0.69784886 2.03167144
110 0.69784886 2.03166830
1360 0.69781575 2.03157994
1365 0.69781437 2.03157898
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Tab.2  Spatial state mode partial scenario data
Bl 4 2 rad 25 frad EfEm FFEERE/ms IR/ (mesT)
1 TERR_REF 0.697848886 2.031680761 50
2 CAR_WAYPOINT 0.697848857 2.031677693 50
3 TERR_ACC 2000 2
4 CAR_WAYPOINT 0.697848887 2.031674547 50
5 CAR_WAYPOINT 0.697848875 2.031671441 50
6 CAR_WAYPOINT 0.697848858 2.031681297 50
7 CAR_WAYPOINT 0.697848770 2.031665268 50
8 CAR_WAYPOINT 0.697848770 2.031662007 50
9 TERR_ACC 2000 4
10 CAR_WAYPOINT 0.6978488 2.031658826 50
265 CAR_WAYPOINT 0.697814366 2.031578984 50
266 TERR_ACC 1000 0
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Fig.4 Receiver positioning deviation curve
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Tab.3 Receiver positioning accuracy tested in

simulator spatial state mode

SENAG T #9H/m W%
Xt 0.077552 0.005928
Yl 0.099333 0.006536
Z % 0.109929 0.008223
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Fig.5 Visible star distribution factor of precision (DOP) curve
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Fig.6  Carrier to noise ratio of different satellite signal
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Fig.8 Receiver dynamic positioning track deviation

under electronic map
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