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High—Precision Emergency Positioning Method for Low—Cost Terminal
BDS in Disaster Environments

ZHU Huizhong' SUN Mufan' LI Jun'

1 School of Geomatics, Liaoning Technical University , Fuxin 123000, China

Abstract: Objectives: In order to meet the needs of high—precision emergency positioning of low—cost ter-
minals in disaster environments, we study the generation of grid—based enhanced positioning information
and high—precision enhanced positioning methods of low—cost terminals in disaster environments. Methods:
According to the characteristics of emergency positioning in disaster environment, a long—distance and
large—scale reference station is used to generate BeiDou satellite navigation system (BDS) enhanced posi-
tioning information. At the same time, in view of the fact that the reference station network is destroyed
and the error correction number cannot be generated, the atmospheric delay error of the client can be well
eliminated by using the farther reference station to calculate the error correction number. Taking into ac-
count the calculation pressure of the client and reducing the server, on the basis of generating the undifferen-
ced error correction, the geometric distance between the virtual reference station and the long—distance
BDS reference station and the satellite is fused to generate the BDS enhanced positioning observation value

of the grid point. The enhanced positioning information of the grid point is broadcast by the data single com-
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munication method, which reduces the pressure of user data transmission, and can generate more dense
grid points in the emergency positioning area according to the demand. The robust adaptive filtering model
is used to improve the performance of emergency positioning in disaster environment. A quartile robust
adaptive Kalman filtering method is proposed, which conforms to the low—cost terminal characteristics of di-
saster emergency environment. This method does not need to standardize the innovation vector. By using
the quartile method to dynamically determine the threshold, the robust model is established and the varian-
ce expansion factor is obtained. According to the robust weight function, the weight of the observed value
is adjusted reasonably, which can effectively eliminate the gross error and improve the positioning accuracy.
Results: The measured observation data are used to verify and analyze the BDS enhanced positioning algo-
rithm in disaster emergency environment. The results show that in the static mode, the planar accuracy and
elevation accuracy of the low—cost terminal can both be controlled within 0.2 m, which is an improvement
of 58.9% and 52.4% respectively compared to the conventional enhanced positioning algorithm; in the dy-
namic mode, the improvements in the east, north, and up directions of the low—cost terminal are 0.09 m,
0.14 m, and 0.26 m respectively. Conclusions: The experimental results show that the proposed method
can achieve real-time dynamic centimeter—level high—precision positioning in disaster environment.

Key words: disaster environment; grid transformation; augmented positioning; robust estimation; BDS
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Table 3 Low-Cost Terminal Positioning Accuracy Statistics
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