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Self-positioning Method for UWB Base Stations in Outdoor Environments

WANG Xiaoqing, LI Boyu, WANG Binfei, ZHANG Deyu

( Shenyang Ligong University , Shenyang 110159 , China)

Abstract: The application of ultra wide band (UWB) technology to achieve precise positioning
necessitates the accurate position of UWB base stations to be determined in advance. Traditional
manual base station position measurement methods are time-consuming and laborious, making it dif-
ficult for UWB positioning technology to deploy multiple base stations on a large scale in outdoor
environments. To solve these problems, a self-positioning method for UWB base stations is pro-
posed. By pre-agreeing on the height difference information between the master and slave base sta-
tions during installation ,the position information of each base station can be automatically calculat-
ed and a spatial coordinate system can be established after power on. The experiment shows that the
average error of the measured object coordinates in the x and y axis directions measured by this
method is less than 10 cm,which is basically consistent with traditional methods. The average error
in the z axis direction is less than 30 cm. Although the error in the z axis direction is increased com-
pared with traditional methods, it effectively reduces the difficulty of deploying UWB base stations
in large-scale outdoor environments, and also facilitates system updates and maintenance in the later
stage.
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Fig.1 UWB positioning scene
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Fig.2 Method flow for base station module
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Table 1 Base station self-positioning error test

FI 58 A AL 7/ m

TR22/m

(0.00,0. 00,0. 00)
(3.04,0.00,0.00)
(3.75,4.04,0.00)
(2.88,2.38,2.00)

(0.00,0. 00,0. 00)
(0.04,0.00,0.00)
(0.05,0.04,0.00)
(0.09,0. 10,0.00)

WA B/ m? SR S2BRASER/m
Ay (0. 00,0.00,0.00)
A (3.00,0.00,0.00)
12 A, (3.70,4.00,0.00)
A, (2.79,2.28,2.00)
Ay (0.00,0.00,0.00)
A (9.36,0.00,0.00)
100
A, (8.79,9.93,0.00)

Az (2.68,6.07,2.00)

(0.00,0.00,0.00)
(9.27,0.00,0.00)
(8.83,9.86,0.00)
(2.55,5.91,2.00)

(0. 00,0.00,0.00)

( =0.09,0.00,0.00)
(0.04, —0.07,0.00)

( -0.13, -0.16,0.00)
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Table 2 Comparison of label positioning errors

WEITE

FREE AR B/ m

PREE AL ARIE/ m

RZE/m

TR %/ m

AL

(3.40,3.39,0.50)
(5.40,6.79,0.78)
(1.04,0.79,0.91)
(4.99,1.59,1. 10)
(9.19,1.19,1.19)
(7.59,4.99,0. 80)
(9.00,9.00,1.25)

(3.33,3.34,0.67)
(5.34,6.73,0.63)
(0.93,0. 68,0.76)
(4.93,1.53,0.70)
(9.18,1.18,0.99)
(7.54,5.01,0.66)
(8.98,8.93,1.13)

(0.07,0.05,0.17)
(0.06,0.06,0. 15)
(0.11,0.11,0.15)
(0.06,0.06,0. 40)
(0.01,0.01,0.20)
(0.05,0.02,0. 14)
(0.02,0.07,0. 12)

(0.05,0.05,0.19)

Huh F 5E

(7.90,4. 40,0. 89)
(5.25,2.19,1.39)
(10.17,6.78,1.13)
(3.20,2.19,1.26)
(6.78,0.79,0.75)
(8.19,4.64,1.24)
(3.79,2.19,0.75)

(7.99,4.40,0. 54)
(5.35,2.19,1.16)
(10.06,6.72,0.93)
(3.12,2.06,0.92)
(6.75,0.68,0.52)
(8.07,4.63,0.94)
(3.72,2.23,0.47)

(0.09,0.04,0.35)
(0.10,0.00,0.23)
(0.11,0.06,0.20)
(0.08,0.13,0.34)
(0.03,0.11,0.23)
(0.12,0.01,0.30)
(0.07,0.04,0.28)

(0.07,0.05,0.27)
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Fig.6 Experimental scenario in a non ideal environment
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