H 3h b £ R 5 R H

40 Techniques of Automation and Applications 2026 4 55 45 4% 55 4

DOI;10. 20033/]. 1003-7241. (2026) 04-0040-05

B TR == B 5 4 B & SR BE 77 0%

FREHAR" ) SRR B T, AR
(1. ZR i A PR SR B s LAl )Ry, 128 k1l 52800032, Z 7 HL T BAR A R H LA & 264000)

1 OE ARG R R SR B 9k R s B AT A AR ) A AR R 25 N IR, A5 B vk 1N T AN R A I,
DN H AR AR S AU RRIE &0, T 5T AR E PR RIE B, SRS R AR HR W, Mt 38 TR TFIEEES =1
R AR BE v . RN S S B | S i SR AR TR A5 B IR 0 = A 5 AVRRIE AR B s AR R SR IBURDRG $2 B
AR BRI T 432N 5B S B I SRS B2, 4R B PT R R A% IX a5 38 ok 2 AT 5 R D T RO AR, SR /N B AR
B B R 2 A0 i AR S IR /N R B AT BB BE . A IS TR T PR R, B LSRR 43 ) 8 R A T Bl il B s R A
BB FA T AT I B R TR, ST SRR A R AR A S RS DA R U R B SE I A T i O AR B A
PEZE SRAHNRZ 10 0. 436% , BAE T J5 B A 2Pk

LR HLARMOG S 2 B R BRI I ML ST B = e B N R

hE 43S TP277.2;TP391. 44; TM733 MERFRERD: A MEHS: 1003-7241(2026)04-0040-05

Transient fault distance measurement method of transmission lines based on
airborne laser point cloud
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Abstract: The traditional transient fault location method for transmission lines does not classify and segment point cloud data, resulting in
the problem of error superposition. When the distance measurement algorithm is applied to the entire dataset, it cannot accurately identify
the characteristic points related to the line, which introduces a large amount of interference and error information, leading to an increase in
the relative error of the distance measurement results. Therefore, a transient fault location method for transmission lines based on airborne
laser point cloud is proposed. It collects airborne laser point cloud data, establishes a transmission line model, and obtains the three-
dimensional structure and feature information of the line, classifies and segments point cloud data using coarse and fine extraction techniques
to determine output waveform fault information and identify potential fault areas. By analyzing the characteristics of fault waveforms,
wavelet coefficients are used to extract transient components in line faults, and fault location is carried out based on different wavelet
coefficients. To verify the performance of the method, simulation experiments are designed and tested using both the designed fault location
method and the traditional fault location method based on traveling wave analysis. The experimental results show that under the experimental
conditions of changing the fault branch, fault type, and transition resistance, the average relative error of the distance measurement results
obtained by the design method is 0. 436% , which verifies the effectiveness of the method.

Keywords: airborne laser point cloud; transmission lines; fault distance measurement; machine learning algorithms; three-dimensional
point cloud data; wavelet coefficient
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Fig. 1 Force analysis of transmission lines
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Fig.2 Point cloud data of transmission lines
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Fig.3 Distance measurement process
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Fig.4 Schematic diagram of distance measurement

simulation for transmission lines
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Fig.5 Unmanned aerial vehicle lidar system
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Tab.2 Basic information description of experimental data
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Fig. 6 Cloud map of raw points extracted from experimental
data of transmission lines
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Fig. 7 Analysis of three phase voltage and current
waveforms on side M
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Tab. 3 Distance measurement results of three-phase short-circuit

faults under different fault branches km
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Tab.4 Distance measurement results under different

fault types km
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Tab.5 Distance measurement results under different

transition resistances
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