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Reliable positioning method of intelligent vehicles based
on factor graph in GNSS-denied environment

Hu Yue',Li Xu',Xu Qimin', Yuan Jianhua®, Kong Xin'

(1. School of Instrument Science and Engineering, Southeast University ,Nanjing 210096, China;
2. Traffic Management Research Institute of the Ministry of Public Security ,Wuxi 214151, China)

Abstract ; Aiming at the demand for accurate and reliable positioning of intelligent vehicles in GNSS-denied environments such as indoor
parking lots and tunnels, a low-cost fusion positioning method based on factor graph is proposed. Firstly, a UWB/INS dynamic fusion
positioning framework based on factor graph is established; secondly, through making full use of the static characteristics of the UWB
base stations, the maximum theoretical distances between the base stations and the intelligent vehicle are calculated via the position and
position confidence interval inferred from the factor graph, and compared with the distance measured by UWB to detect the non-line-of-
sight signals; lastly, an adaptive fusion rule is formulated to guide the fusion of UWB/INS under different conditions, the final
positioning result is obtained, and the reliable positioning of intelligent vehicles in GNSS-denied environments is achieved. The real
vehicle tests show that the proposed fusion positioning method can achieve the positioning accuracy of 0. 622 m, which is more than one
time improvement compared with that of the traditional least square method. The proposed method effectively suppresses the influence of
non-line-of-sight errors, has the advantages of low cost, high reliability, strong environment adaptability, and overcomes the
shortcomings of traditional methods.
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Fig. 1 The proposed positioning method
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based on factor graph
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