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Abstract: At present, the accuracy and efficiency of the simulation of distribution line conditions are relatively low. To improve the
accuracy and efficiency of the digital reconstruction of distribution lines, a study is conducted based on laser point cloud technology, which
carried out preprocessing such as noise removal, filtering, and matching on the point cloud data of distribution lines. Regarding the solution
of model parameters, by integrating the advantages of the least squares method and the random sampling consensus algorithm, an improved
consistency-least squares method is proposed. The results show that among the three models, the parabola-parabola model has the smallest
error. The error, average error, and maximum error are reduced by an average of 8. 53 .17. 13, and 32. 49 cm respectively. Compared with
the LS and RAN methods, the proposed RAN-LS method achieves the smallest relative error of 7. 01% , 6. 09% , and 19. 08% respectively
in both denoised and non-denoised data, and the reconstruction time is almost the same as that of LS. After temperature correction, the
maximum error decreased from 0. 15-0.25 m to 0. 05-0. 15 m. Under the wind deviation condition, the maximum error in sag simulation
is only 0. 147 m, and the maximum relative error is 2. 8%. The proposed method for distribution line reconstruction and condition simulation
significantly improves the reconstruction accuracy, can effectively simulate the influence of temperature and wind deviation on sag, meet the
accuracy requirements under dynamic conditions, and can provide technical reference for distribution line condition monitoring.
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Fig. 1 Simulated schematic diagram of the condition
without wind influence
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Fig.2 Comparison of the geometric relationship of the model and the projections of the displacement plane and

the vertical plane under the influence of wind
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Fig.3 Comparison of reconstruction error for different distribution line models under 4 types of data
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