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3D point cloud research on an identification method based on PSO-KNN substation equipment

LI Ke
(State Grid Sichuan Information & Telecommunication Company (Provincial Data Center), Chengdu 610072, China)

Abstract: There are problems of poor accuracy and low efficiency caused by the lack of data in traditional
three-dimensional reconstruction methods. Thus, based on a three-dimensional laser scanning point cloud, a recognition
method for substation equipment is proposed. This combines the particle swarm optimization algorithm and the k-nearest
neighbor classification algorithm. The particle population optimization algorithm is used to optimize the coefficient
weight of each subspace feature, and the k-nearest neighbor classification method is used to classify the equipment. The
influence of the size and loss rate of the point cloud subspace on the recognition effect is analyzed through experiment. It
is compared with the improved iterative closest point algorithm to verify the superiority and accuracy of the method.
Experimental results show that this method can effectively improve recognition accuracy and efficiency. The recognition
accuracy can reach more than 95%, and the average recognition time is 0.19 seconds, which has application value.
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Fig. 1 Identifying the overall process
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Fig. 2 k-nearest neighbor decision graph
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Fig. 3 Particle swarm optimization algorithm flow
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Table 1 Equipment size

2 £/m Bi/m =/m
500 kV_CB 14750 5.0310 6.4750
500 kV_CT 1.3250 1.369 0 6.150 0
500 kV_DS 14390 134520 8.2250
500 kV_ES 1.5970 3.896 0 5.602 0
500 kV_LA 1.8120 18210 6.5390
500 kV_PT 0.999 0 1.0030 6.076 0
500 kV_LT 22170 22110 6.824 0
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Table 2 Classification effect (different subspace sizes)
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before and after optimization
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Table 3 Identification comparison of different algorithms
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500 kV_CB 3 82.01 3 0.13
500 kV_CT = 56.71 3 0.15
500 kV_DS = 150.85 & 0.23
500 kV_ES = 130.50 P 0.20
500 kV_LA = 92.56 P 0.18
500 kV_PT = 70.51 P 0.20
500 kV_LT = 125.83 & 0.19
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