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Monocular Camera and LiDAR Point Cloud Fusion for Power

Operating Tool Detection
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Abstract ; For the detecting and positioning errors of operating tools by robots during the process of power operation, this paper
proposes a sensor fusion method that integrates monocular camera image and LiDAR point cloud data. ArUco markers on the
operating tool are detected, and their poses under the camera coordinate system are obtained.Based on the joint callibration
between camera and LiDAR, the poses of marker planes under the LiDAR coordinate system are obtained through coordinate
transformation. With the normal vector of the plane as the baseline, and the point clouds of the marker plates are obtained by the
filtering and clustering algorithm. And the characteristics of the two marker plate point clouds are fused to calculate the pose of
the operating tool under the LiDAR coordinate system. The experiment under outdoor high—intensity light conditions verifies that
the proposed method can effectively eliminate the error caused by the camera intrinsic callibration and extrinsic calibration
between camera and LiDAR, accurately detect and locate the pose of the power operating tool in robot operation space.

Keywords :3D object detection; multiple sensor fusion; point cloud filter; point cloud cluster; electric robots
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