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Infrared detection algorithm for pavement freeze — thaw cracks based on feature maps
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Abstract: Aiming at the problem of poor convergence effect of freeze — thaw crack characteristics and low accuracy of pavement
freeze — thaw crack detection, an infrared detection algorithm for pavement freeze — thaw cracks based on feature maps was
designed. Based on the principle of infrared thermal imaging, a new method for reconstructing the temperature field of pavement
freeze — thaw crack infrared thermal images is formed by combining anisotropic temperature field reconstruction and bilateral
filtering theory. A freeze — thaw crack feature matrix is constructed, and the pavement freeze — thaw crack infrared image is used
as input to optimize the convolution kernel weights of the convolutional neural network. A feature map based detection method is
constructed to obtain the best pavement freeze — thaw crack infrared imaging detection results. The results show that the algorithm
can make the infrared images of road freeze — thaw cracks clearer after temperature field reconstruction, and preserve the edge
information and contour of the image. Moreover, under different types of noise interference, the reconstructed temperature field
image always has a high peak signal - to — noise ratio. This method has detected different types of pavement freeze — thaw cracks,
which can improve the effectiveness of road safety operation and maintenance
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Table 1 Neural network structure parameters
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Fig. 1 Image after noise cancellation
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Fig.2 Changes in accuracy
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Table 2 Results of freeze — thaw crack detection
on different road surfaces
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Table 3 Peak signal to noise ratio of images
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