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Visual inertial odometry under parking lot environment
YAN Xudong, QIAN Li

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; To solve the problem regarding localization of autonomous vehicle under parking lot environment, this work develops an
odometry based on Inertial Measurement Unit and surround — view vision. A surround — view vision is achieved using Inverse
Perspective Mapping method, at the same time needed visual features are extracted, vehicle pose is then estimated using registration.
After the local map is constructed with visual features, it is merged into global map to form a point cloud map for the ground of the
parking lot. After that, a loosely coupled visual inertial odometry is developed based on Error State Kalman Filter to fuse
measurement of Inertial Measurement Unit and the pose. Finally, the proposed algorithm is implemented and an online simulation is
performed under Robotic Operating System environment, it is confirmed that the proposed algorithm can provide the accuracy
requirements of automatic parking tasks which has many turns and short driving distance.
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Fig. 1 Architecture of the visual inertial odometry algorithm
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Fig. 2 Extracted point cloud of the ground
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Fig. 3 Time synchronization of different sensors
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