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Pedestrian Inertial SLAM Algorithm Based on Virtual Landmark

CAO Zhi-guo. XIONG Zhi, DING Yi-ming. LI Wan-ling, WANG Zheng-chun

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: To address the problem of large cumulative error in the heading angle of the current pe-
destrian navigation system using only low-cost inertial sensors, we investigate a virtual landmark
construction method using only inertial sensor information, and compensate the error of position
and heading by matching virtual landmark points, based on which, combined with the idea of Sim-
ultaneous Localization And Mapping (SLAM) method, we realize the simultaneous localization
and composition based on inertial sensors only, and the accuracy and reliable navigation time of pe-
destrian navigation are improved. The experimental results show that the proposed method can ef-
fectively eliminate the accumulated errors of the pure inertial pedestrian positioning system, and
the spatial position error is less than 10 meters in a single-story building of 2027 square meters.
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Fig. 1 Inertial SLAM algorithm based on virtual landmark
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Fig. 2 The yaw angle date during walking
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Fig. 3 Virtual landmark matching schematic diagram
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Fig. 4 The algorithm of choosing virtual landmark
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Fig. 5 Pedestrian inertial navigation dynamic Bayesian network
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Fig. 9 Experiment results of two algorithms
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