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A robust visual/inertial positioning method with parameter self-calibration

Yang Zihan, Lai Jizhou, Lyu Pin, Yuan Cheng, Liu Jianye

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

Abstract ; The visual/inertial positioning method represented by the visual/inertial odometry has been widely used recently. The
traditional visual/inertial odometry obtains the fixed distortion parameters of camera through offline calibration methods. When the
calibration of camera distortion parameters is inaccurate or the camera distortion parameters are changed, the positioning accuracy will
decrease. Aiming at this problem, a robust visual/inertial odometry method facing to online self-calibration of camera distortion
parameters is proposed. Firstly, the camera distortion parameters are added to the variables to be optimized in the visual/inertial
odometry. The Jacobian matrix of the visual reprojection error with respect to the variables to be optimized is derived. Then through the
factor graph optimization method, online self-calibration of camera distortion parameters and real-time optimization solution of carrier
navigation information are realized. Finally, the effectiveness of the proposed method was verified through the EuRoC dataset and real-
world experiments. The real-word experiment result demonstrates that compared with the traditional visual/inertial odometry method, the
accuracy of the proposed method is improved by 65.40% in an outdoor wide open scene.
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Fig. 8 The trajectories of RTK, VINS-Mono and the proposed

method in unmanned vehicle experiment
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Fig. 9 The positioning errors of VINS-Mono and the proposed

method in unmanned vehicle experiment
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Table 3 The positioning errors of VINS-Mono and the
proposed method in unmanned vehicle experiment m

REFT VINS-Mono ARSCHT T %
TN 28.93 11.17
Ty 17.59 6.26
F/ME 0. 62 0. 80
brifE 22 9.11 2.80

B mieze 19. 80 6.85
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