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Figure 4-12: Dataset 6 Class labels vs. the label count. The figure shows the number of occurrences of each class in the dataset.



Table 4-11: Detailed breakdown of Dataset 7.



Figure 4-13: Dataset 7 Class labels vs. the label count. The figure shows the number of occurrences of each class in the dataset.



Table 4-12: Detailed breakdown of Dataset 8.



Figure 4-14: Count of labels per class for Dataset 8.



Table 4-16: Detailed breakdown of dataset 10B.



Figure 4-18: Count of labels per class for dataset 10B.



Figure 5-14: Loss and Accuracy versus the number of epochs for each model.
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Figure 5-24: Accuracy and Loss versus the number of epochs for each model.
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Table 6-5: Quantitative Results of YOLOv6-S on Outcrop Images (Dataset 8).



Table 6-9: Quantitative Results of YOLOv6-S on Fossil Images (Dataset 11).



Table 6-10: Quantitative Results for the Detection of Sedimentary Structures on Core Images.



Table 7-2: Objective, key findings, training dataset/data type, test data type, backbone, and hyperparameter for each experiment.



Figure 7-9: Overall Loss scores of classes confidence, masks, and bounding boxes on validation data versus the number of iterations/epochs.



Table 7-4: Quantitative Results of the default YOLACT model on partially seen outcrop images.



Table 7-5: Quantitative Results of the default YOLACT model on unknown outcrop images.



Figure 7-11: a) Instance Segmentation predictions, including a mask, bounding box, label, and the associated probability of the prediction on an

Aeolian/Fluvial depositional environment. b) Instance Segmentation predictions, including a mask, bounding box, label, and the associated probability of the

prediction on a Deep Marine depositional environment.
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Figure 7-12: Instance Segmentation on unseen data demonstrating the model’s performance getting worse as the test pictures are getting progressively different

from the train set (from a to c).
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Figure 7-15: Overall Loss scores of classes confidence, masks, and bounding boxes on validation data versus the number of iterations/epochs.



Table 7-7: Quantitative Results of the YOLACT (cDarkNet53) model. The model was trained on dataset 10a and tested on outcrop images to segment

the various lithology types present.



Figure 7-19: Overall Loss scores of classes confidence, masks, and bounding boxes on validation data versus the number of iterations/epochs.



Table 7-9: Quantitative Results of the YOLACT (cDarkNet53) model. The model was trained on dataset 10b and tested on outcrop images to segment

the various sedimentary structures present.



Figure 7-22: A comparison of the Default YOLACT (DarkNet53) Model vs. the YOLACT (cDarkNet53) on an unseen image.



Table 7-10: Quantitative Results of the YOLACT (ResNet101) model. The model was trained on dataset 10b and tested on outcrop images to segment

the various sedimentary structures present.



Table 7-11: Quantitative Results of the YOLACT (ResNet101) model. The model was trained on dataset 10b and tested on

outcrop images to segment the various sedimentary structures present.



Figure 7-31: Backbone Comparison for the Lithology and Sedimentary structures models.
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Figure 7-32: Backbone Comparison for the Lithology and Sedimentary Structures models depicted in more detail.
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Figure 7-33: Comparison between all three models YOLACT (DarkNet53), YOLACT (cDarkNet53), and YOLACT (ResNet101) on a new outcrop image.



Figure 7-34: Comparison between all three models YOLACT (DarkNet53), YOLACT (cDarkNet53), and YOLACT (ResNet101) on another new outcrop image.



Figure 8-2: The main steps followed to extract the geological information from multiple geological pdf files into a single Excel file.



Figure 8-6: Sample of the Graphical User Interface layout with the fields and outputs.
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Figure 8-7: Example 1 of the GUI model’s predictions based on outcrop images.



Figure 8-8: Example 2 of the GUI model’s predictions based on outcrop images.



Figure 8-9: Example 3 of the GUI model’s predictions based on outcrop images.



Figure 8-10: Example 4 of the GUI model’s predictions based on outcrop images.



Figure 8-11: Example 5 of the GUI model’s predictions based on core images.



Figure 8-12: Example 6 of the GUI model’s predictions based on core images.



Figure 8-13: Sedimentary log of the Isona outcrop.
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Figure 8-14: Example 7 of the GUI model’s predictions based on sedimentary logs.
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Figure 8-15: Example 8 of the GUI model’s predictions based on sedimentary logs.
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Figure 8-16: Example 9 of the GUI model’s predictions based on sedimentary logs.
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Figure 8-17: Example 10 of the GUI model’s predictions based on sedimentary logs.
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Figure 8-18: Example 11 of the GUI model’s predictions based on sedimentary logs.
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Figure 8-19: Example 12 of the GUI model’s predictions based on sedimentary logs.
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