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Abstract: Insulator detection has important application value in the transmission line intelligent inspection,
and insulator detection based on deep learning is a commonly used method. However, in some cases, only
data of a certain type of insulator can be obtained, and if the model obtained by the training is directly applied to
the detection of cross-domain insulators, its performance will decrease sharply. To solve this problem, a dual
adversarial unsupervised domain adaptation insulator detection algorithm was proposed. Specifically, in order to
reduce the impact of the complicated background of the insulator image on the detection performance, a
confusion discrimination mechanism was designed, in which two different types of insulator images are

input to two different discriminators for classification, and then the two insulators are cross-classified
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through adversarial training to learn domain-invariant features. In addition, the discriminator and the
feature extractor were optimized respectively by the two classification results of the maximum and
minimum target domains to alleviate the problem of large differences in the appearance of different types of
insulators. A large number of experiments have proved the effectiveness of the proposed method.
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Fig. 1 Insulator images. The ceramic insulator (left side), and the glass insulator (right side)
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Fig. 2 Unsupervised domain adaptation insulator detection algorithm based on dual adversarial

2.1 RN

WE 3 P IR AL DL yolov3™ SHRESL . 45 RSN 45 2% F BR 1= {11} . N Fm BRI 4L
i, RS ARRERR RS G 3 AR R U ARIE . 35X 3 ANRRAE Y RUBE R/NAr 0 13X 13X (3X6)
26X 26X (3X6) AR 52X52X(3X6), HH1,13,26 Fl 52 43| Km 3 MRFERYRFIFE , 3 Ras TS XY 3
AMBEBERE . B3 A5 EAE SCREZERRAE B L T 5 20 4 (R 28 500 L Ak AR (B DL B o 2 AR X 6 M E .

| I3x13x(3%6)
i
- | 26x26x(3x6) | Len Lyors
| Lisoia
HE i :
. FHERRIG 52x52X(3x6),

B3 IR R R

Fig. 3 Source domain detection module
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Fig. 4 Domain confusion adversarial module
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Fig. 5 Discrepancy adversarial module
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Table 1 Unsupervised domain adaptation insulator detection algorithm based on dual adversarial
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Table 2 Comparison of the proposed method with some state-of-the-art methods
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Fig. 8 The result of parameter analysis
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