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Abstract

Aiming at the problems of low efficiency in manual inspection of power lines and poor generaliza-
tion ability of traditional image processing methods, this paper proposes a fault detection method
based on VGG16 transfer learning. Firstly, a dataset containing insulator damage images is con-
structed, and the samples are expanded through data augmentation. Then, the pre-trained VGG16
model on ImageNet is utilized, and a transfer learning strategy of freezing the convolutional layers
and fine-tuning the fully connected layers is adopted to transfer the general feature extraction
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ability to the power line fault recognition task. Finally, training and testing are conducted on the
self-built dataset. The experimental results show that the training loss and validation loss curves
maintain a synchronous downward trend, with no obvious overfitting phenomenon. This method
has a good recognition ability for fault targets in complex backgrounds, verifying the effectiveness
of transfer learning in small-sample power fault detection.
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Figure 1. VGG16 expansion diagram
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Figure 2. Training set of damaged insulators
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Figure 3. Training set of normal insulators
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Figure 4. Some training set images
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Figure 5. Test set with damaged insulator
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Figure 6. Test set with normal insulator
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Figure 7. Some test set images
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base_model = VG616 (

for layer in base_model.layers[:-4]:
layer.trainable = False

odel = Sequential([

base_model,
Flatten(),

Dense (
BatchNormalization(),
Dropout(0.4),

Dense (
BatchNormalization(),
Dropout(0.3),

Dense (1,

Figure 9. Transfer learning and fine-tuning
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.legend()

.subplot(1, 2, 2)

.plot(history.history['loss'],

.plot(history.history['val_los
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Figure 10. Training optimization and curve plotting
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import numpy as np

from tensorflow.keras.preprocessing import image

from tensorflow.keras.models import load_model

loaded_model = load_model('Ir

def preprocess_image(img_path):
img = image.load_img(img_path,
img_array = image.img_to_array(img)
img_array = np.expand_dims(img_array,
img_array /=

return img_array, img

Figure 11. Single image prediction
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Figure 12. Training curve
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