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Fig.1 Structure of UAV data acquisition system
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Fig.2 Insulator pictures taken by UAV
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Fig.3 Typical structure of AlexNet pre-training model
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Table 1 State evaluation criteria for
insulator strings( part)
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Fig.4 Change trend of insulator failure rate
in different operating years
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Table 2 Effect of severe weather on insulator operation
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Table 3 Relations between insulator
operation status and final scoring
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Fig.5 Comparison of insulator recognition rate
between transfer learning and new learning
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Fig.6 Comparison of defect recognition rates
between transfer learning and new learning
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Fig.7 Comparison of defect recognition rates of
different transfer learning network models
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Table 4 The recognition rate of
different defect types in the test set

BRpa2em  FRMERRR % || BRBEEEL PIMERR R/ %
R0 HER 95.2 EN 89.3
S HB 89.4 Rk 82.3
RM5H 83.6 b 94.8

VPR P2 WA 2], DA Ja e (o 28 45 U A 3] 1) iz
PRSI Hy 55 P73 28000, LEAS ] oy, ) 45 46
RIRBIPEISHy 65.5 7 WeAb, IZFEARL R % iz
12 a, JURHAFEFRAEACR R £, 9 083, RFHIC R4 H N
TR FER R 74.2 mm/d, BUG 9 R HNHE
k, o 8, HARE & K15 B 4a 2% 1 i oK A o Dy st il
FEic s, A (10) ZR 5 & Bt AR5
SR IC SRAG B S A RPIRES I E D 46.4 73
x5 MWMOWEHERRTESER
Table 5 State scoring results of partial fault samples
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Insulator state evaluation method based on UAV image and migration learning

LUO Jianjun', LIU Zhensheng®, GONG Xiang', HUANG Shaochuan' , OUYANG Ye', WEI Zheng’

(1. Qingyuan Power Supply Bureau of Guangdong Power Grid Corporation, Qingyuan 511515, China;

2. Shanghai Qiyi Electronics Technology Co,.Ltd.,Shanghai 201499, China;3. School of Electrical and

Electronic Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract:In view of the problems existing in the process of insulator operation and maintenance, such as too complicated
regulations and too dependent on manual identification of operators, this paper presents an insulator condition evaluation
method, which uses historical insulator defect images as training samples and realizes the basis of excellent performance of
small sample data processing through migration learning. Based on the training of defect recognition model of deep convolution
neural network and the feature extraction ability of convolution neural network, the quantification score of insulator defect can
be achieved, and the comprehensive state evaluation of insulator can be realized by considering the operation life and external
environment with the help of historical samples and expert experience. An example shows that the recognition accuracy of the
proposed transfer learning model can reach more than 90% after training, while the recognition accuracy of the new learning
model is only 70% under the same sample conditions, and the evaluation model established in this paper can more sensitively
reflect the defect status of insulators in daily operation and maintenance. It shows that the evaluation method established in this
paper is quite reliable and can provide experience for the daily maintenance arrangement of operation and maintenance
personnel.
Keywords : UAV image ; transfer learning;insulator;defect recognition ;status evaluation
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