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Precision analysis of four-satellite TDOA location based on
Geometric Dilution of Precision

WANG Zhuoqun, WANG Ju, LI Yajun* , LI Yanbin, WEI Heng
(Shanghai Radio Equipment Research Institute, Shanghai 201109, China)

Abstract: A precision analysis method of four-satellite Time Difference Of Arrival(TDOA) location
based on Geometric Dilution Of Precision(GDOP) is proposed. Firstly, the 3D location precision model
based on TDOA is investigated. Then, the influences of the time measurement error and location error on
the above precision model are analyzed. Finally, the GDOP of representative four-Satellite of Y, T, square
and anomaly are simulated. The influences of the length of baseline, the satellite and target altitude on
location precision are analyzed. The simulation results show that four-satellite location of Y distribution
based on TDOA achieves the best precision. The increase in the length of baseline and satellite altitude
contributes to improving the precision of location.
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Tablel The coordinates of each star of the four ways of station deployment(unit:km)

station type main star side star 1 side star 2 side star 3
Y type (0,0,500) (500,0,500) (-300,400,500) (-300,-400,500)
T type (0,250,500) (-500,250,500) (0,-250,500) (500,250,500)
square (-250,250,500) (250,250,500) (-250,-250,500) (250,-250,500)
irregular (400,100,500) (200,200,500) (-100,-100,500) (-100,-300,500)
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Table2 Coordinates of four ways to increase the baseline length(unit:km)

station type main star side star | side star 2 side star 3
Y type (0,0, 500) (750,0,500) (-450,600,500) (-450,-600,500)
T type (0,370,500) (-750,370,500) (0,-370,500) (750,370,500)
square (-370,370,500) (370,370,500) (-370,-370,500) (370,-370,500)
irregular (600,150,500) (300,300,500) (-150,-150,500) (-150,-450,500)
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(c) positioning accuracy distribution of satellite square layout
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Fig.4 Distribution of positioning accuracy under different deployment of satellites
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