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ABSTRACT

Rapid detection of pavement defects is essential for avoiding
accidents and reducing damage to infrastructure. The manual check process
for road crack detection and classification is difficult and requires
significant time. Thus, an effective automated method for identifying road

cracks 1s crucial for this advancement.

The proposed work aims to aid in the creation of an effective system
for detecting and classifying pavement road cracks and employing an
advanced deep learning system featuring a tailored YOLOVS (You Only
Look Once) model. The system construction requires visual data set which
were collected from two sources with 5898 images. The first set was
selected from Road Damage Dataset 2022 (RDD2022), a publicly
available online dataset, and the second set of data was collected from the
roads of Mosul city. The cracks were classified within the database into
four types. These classes are Alligator, Longitudinal, Pothole, and

Transvers.

Then, this dataset was applied by the three YOLOvVS. The original
YOLOvV&n for (Nano) model. As well as two models YOLOv8m for (
Medium) and YOLOv8x for (Extra) model. From YOLOv8n model four
modified models were suggested. Named CBAM YOLOv8n,
SPPF_YOLOv8n, CBAM_SPPF_YOLOvS8n, and YOLOvVS8-ghost-p6n. The
unique subset of modules, including CBAM, SPPF Enhanced, GhostConv,
and C3Ghost, is incorporated into the YOLOv8n backbone and head for
each modified model, with distinct variations between one modified model
and another. The main goal of all modified versions of YOLOv8n is to
improve its feature extraction and prediction performance while designing

a network that remains both powerful and efficient.



The experimental results indicate that all modified versions of
YOLOv8n exceeded the performance of the original YOLOv8n model.
SPPF-YOLOV8n (93.6%) demonstrating the highest performance among
the modified models at mAP@50. Furthermore, the enhanced YOLOv8m
shows superior performance compared to the improved YOLOv8x model,
achieving 93.9% mAP@50. Indeed, the results obtained from the pavement
crack treatment application can be utilized by the municipality's road

maintenance department to streamline road maintenance tasks.
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