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Research on vehicle localization based on InEKF and deep learning

GUO Ge'?!, LIN Hao-dong?, LIU Jia-geng®, LI Zeng-bo®

(1. State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang
110819, China; 2. College of Information Science and Engineering, Northeastern University, Shenyang 110819,
China; 3. School of Control Engineering, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China)

Abstract: A vehicle positioning scheme using the invariant extended Kalman filter (InEKF) and deep learning is
studied. Firstly, by introducing the wheel speedometer measurement model, a deep neural network based on
autoencoder is constructed, and the true value of vehicle speed is reconstructed. Then, based on the InEKF, a filtering
algorithm with SE (3) as the state quantity is derived, and the algorithm is used to fuse multi-source information to
estimate the vehicle position. Experimental results show that compared with the existing advanced methods, the
proposed vehicle positioning system can significantly improve the positioning accuracy in urban environment.

Keywords: vehicle localization; multi-source fusion; deep learning; wheel speed sensor model
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