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Table 1. Generative model architecture
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I Deconvolution

2 Stride

3 Padding

4 ReLU

5 Batch normalization
6 Tanh

7 Batch size

8 LeakyReLU
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Table 2. Discriminator model architecture
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Table 3. Hyperparameters to fine-tune the WGAN-GP model
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2 Mean Squared Error (MSE)

3 Structural Similarity Index Measure (SSIM)
4 Dice Coefficient (DC)

5 Peak Signal-to-Noise Ratio (PSNR)
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Figure 2. Generating the image of distresses with WGAN-GP model in 1, 50, 100, 150, and 200 iterations
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Table 4. U-Net model performance withdifferent percentages of incremental data added to the CrackS00 dataset (test data)
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Figure 3. Changes in error rate with increased images
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Figure 4. Changes in Dice coefficient and intersection over union with increased images
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Figure 11. Segmentation outcomes for the U-Net model with 1000 additional synthetic images
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Table 5. Performance of the optimal segmentation model on different datasets
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Transverse Crack
Length: 204.25 cm
Width: 2.75 cm
Density: 0.0055
Severity: Medium
SCI: 0.15%

MnR: Seal cracks Skeleton Image
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Longitudinal Crack
Length: 143,55 cm
Width: 0.29 cm
Density: 0.0039
Severity: Low
SCI: 0.05%

MnR: Do nothing Skeleton Image
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Figure 12. Examples of longitudinal and transverse cracks alongside the results of SCI calculation

Alligator Crack
Area: 12516.69 cm?
Density: 0.3395
Severity: High
SCl: 23.44%

MnR: Partial or full-depth patch; Overlay; Reconstruct

S
DU W col

Skeleton Image with Polygon

e

Alligator Crack
Area: 18611.93 cm?
Density: 0.5049
Severity: High
SCI: 34.86%

MnR: Partial or full-depth patch; Overlay; Reconstruct Skeleton Image with Polygon
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Figure 13. Examples of alligator cracks alongside the results of SCI calculation
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