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Visualization Automatic Inspection Technology of Substation
Based on 3D Laser Point Cloud Data Mapping

QIU Kaiyi,LIU Jie',MA Hongbo, LI Jingya, FANG Mengran
(Beijing Branch, State Grid Information &. Telecomunication Group,Beijing 100052, China)

Abstract ; Considering the complexity of substation operation environment, visual inspection can avoid faults in substa-
tion operation. In order to improve the efficiency of substation inspection, a visual automatic inspection technology of substa-
tion based on 3D laser point cloud data mapping is proposed. According to the data acquisition principle of the three-dimen-
sional laser scanner in the substation, the distance from the substation to the laser emission point is calculated, and the point
cloud data of each area of the substation are collected by using the emitted beam of the three-dimensional laser, so as to ob-
tain the laser point cloud data of the whole scene of the substation. Taking the square root of 3D laser point cloud mapping as
the mapping function, the 3D laser point cloud data of substation is mapped. Based on the posture change vector of the in-
spection robot, the motion model of the inspection robot is constructed, and the position of the inspection robot is obtained
according to the posture information of the robot. By updating the position, the calculation function of the inspection map is
constructed to realize the visual inspection of the substation. The experimental results show that the technology in this paper
is suitable for scenes with low point cloud loss, and the inspection range of substation equipment is increased to more than
45m, which improves the inspection efficiency.
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