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Abstract: An extrinsic parameter calibration method with differential GPS(Global Position System)
assistant based on monocular visual ORB-SLAM(ORB-Simullaneous Location and Mapping) was pro-
posed aimed at extrinsic parameter calibration problem of a robot vision system. Nonlinear least
square models of extrinsic parameter calibration were established based on analyzing the similarity re-
lationship between monocular visual ORB-SILAM and GPS positioning data. The initial solution of
model was obtained by three-point method based on Random Sample Consensus (RANSAC), and then
an optimal solution was obtained by designing Levenberg-Marquardt (ILM) iterative algorithm. Thus
optimal relative position and pose parameters of a camera were obtained. Simulation and traffic-run-
ning experimental verification was performed for proposed methods. The result indicates that when

experimental radius was 50 m, the pose calibration precision of designed calibration method could reach
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0. 1° and position calibration precision could reach 0. 2%. It concludes that the calibration process of

the method is simple and practical. It does not need prior information of external environment and

manual intervention, and has high precision and a significant application value.
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Fig. 1 Coordinate system of calibration system
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Tab. 2 Statistical simulation results
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