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Abstract

Pavement condition assessment is essential for maintaining road performance, ensuring traffic safety,
and optimizing maintenance resources. This study combines conventional pavement evaluation
techniques with artificial intelligence to assess pavement conditions and explore the potential of
automated distress detection in Soran city, Kurdistan Region, Iraq. The Pavement Condition Index (PCl)
method, based on ASTM D6433, is applied to evaluate the condition of Kawa Street through the analysis
of 106 sample units. The results reveal that PCl values ranging from 27 to 100, with an average PCl of
75.66, indicating an overall satisfactory pavement condition. While most sections are classified as good
or satisfactory and required routine or preventive maintenance, several localized areas exhibited fair,
poor, and very poor conditions requiring rehabilitation measures. Distress analysis shows that
cracking-related defects, particularly longitudinal and transverse cracking, are the most common forms
of deterioration, followed by patching and surface-related distresses. To investigate the applicability of
artificial intelligence in pavement inspection, a YOLOvVS8 instance segmentation model is developed by
using a dataset of 1,120 pavement images, collected from multiple roads throughout Soran city. The
model achieves a test precision of 90.7%, recall of 81.4%, and Fl-score of 84%, with an mAP@0.5 of
approximately 82.5%, demonstrating strong capability in detecting and classifying pavement distresses.
The highest detection performance is achieved for visually distinct defects such as potholes, patching,
and block cracking, whereas lower accuracy is observed for fine longitudinal and transverse cracks. The
findings demonstrate that PCl and deep learning techniques provide complementary information, where
PCI offers a standardized framework for pavement condition rating and maintenance prioritization, while
YOLOv8 enables rapid and detailed distress identification. The integration of these approaches can
improve efficiency, accuracy, and reliability of pavement condition assessment and support more

informed pavement maintenance decision-making.
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Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, ¥ ) is a stone-cast away, and the two cities share this lovely,

harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of

Understandings (MoU) with many International Universities.

How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.
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