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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 (PCI) 

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 PCI values ranging from 27 to 100, with an average PCI 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 YOLOv8 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 F1-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 PCI 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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 توێژینەوە پوختەی

ه ەلامەتییبەرکردنیڕێگەکان، توانایپاراست بۆنەت (بەشێکی)پایڤمێنت( ڕێگەوبان باری هەڵسەنگاندنی

بانهەڵەنەرتوککرچاوەکانیباشترینی ارهێنانیو

لەونەکتێئۆلە ڵینەوەڕێگەکان یندنیدەکاتهەڵکەدداگەڵ

بۆجێ اریCI(P 3 43D6M ST A (بەپێگەوبا بارێوەراق .شێوازیانین،ری

١نب PCI کەانوونەییەوە .یەکەیرکیەڕێگەیمیشبسەنگ

ەشەزۆرکات.ەقامەکەەگشتیشۆخاماژەیەشبوو، ە٩یCI Pکێە بوون

دیاریبوو،پاراستن یانڕۆژانکردنەوەتیانوکر" نوە

بنکردنەوبەبووپێوی  خ ،یان" ناوەنڕریکر دیار

ئەوا وایچوونلەینت،ستون نیئاسوی ردنیبەاپەیییخستک

شکنینیلەدەینەوەدەرشەقاممووپینەک

ەشەقاکەڕێگوێنەلەداتایەڵبەکێOvOL Y 8بەکنممودێل

بیرتوان ٠٩.٧ کقشتەەکەێۆکرابوونەوە .ۆرانەوەشاریجیاواز

نەوەپۆلەدەردەخشئەە0AP m@5.بوو، کە F1ی٤

نچاڕوونبینینەوکرالەدەس کچوونانەئەوۆزیرزترینەکی

درئەنجامەواردنیربۆیردبینییکدالەۆکدنیپینەکردن،

  کەبەجۆرەکپێشکەشیەکت ngni (زانیrڵ) ea LepDeونیکەCI Pت 

v8LOYOت،کاتێکددە لەپێشین وێگەوباباریردپلەبەیەکیI PCچوارچێ

هەڵسەنابڕوکارئەم ی.ەخسێنێتوونەکانبۆوونەوەی

زوکاشترڕێگەوبانبار

PCI ASTM D643 YOLOv (Deep) :وشەکان: کلیلە

 Learning)،ی،ی
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 الدراسة ملخص

.الصيانة. موارد استخدام وتحسين المرورية، السلامة وضمان الطرق، أداء على للحفاظ أساسيًا أمرًا الرصف حالة تقييم يُعدّ



شارحال 3لتقييASTM D643 للمعيا (وفقPCIً) الرصيحالمؤشطريقتطبي .ت

ىيرا66،.75د 2  7وPCI 10 ا.عينة 6وحد0ليل1  خلالوە" م " كاو

وقائي أووتينيصيانةطل "أو" مها" جيأىعلأجعظمتصنتصف .ة

قنمم عدةأظه تحليلتأهيل .أإعاداءتطلبسات" متوسدةق

عرالطوللتشققاصةت،ةأن أضرار والعلترقيعاهاًا،هوركالأكثركوال

 فحصاالتط مكانيةدىيالس للت  

ة دةمن جمعهالل,121 0صتض ناتمجم 8عLOYOvاستخ See nctans(Igatntmeion) قسيمية

 %84  1بنسبةF سبةalec،4%1. 8(Rlدعاء)  ا،%0.7 (بلغتon 9(ecisinبار) Pr نموذجحقق .

 ريففةةهر0AP82.،5%@5. (بحmعة) المالدق توسطمع الكشفلىقتم

والعرالطقافي أقلدin(k،gة) acCrk ocBlتلتش،واف  ضحةلعيوب

الد Dng) لعميلمنياتشرCI Pأن  niarLep ee) CI Pيثملة؛

هيمكن يقاالسرتعرv8LOYOيتيبينمصيالوياتحديدلرصف يفاا

 لرصف، حالة يمفي وقيةالج

(PCI) فال:مؤشر المفتاحية الكلمات  ASTM 43اD6الفأYالOvOLال

 (Deep eaLengniarا
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 تاوتێكردن لیژنه‌ی ئه‌ندامانی

 ئەنداميەتی پلەی زانکۆ زانستی نازناوی ناو

 لێژنە سەرۆکی خانەنشین.پ.یاریدەدەر جاسم محمد فارس  

 ئەندام خانەنشین.پ.یاریدەدەر صالح عثمان عبدالحکیم

 ئەندام دهۆک زانکۆی.پ.یاریدەدەر حسین احمد نسرین 

 سەرپەرشتیار سۆران زانکۆی  .پ.یاریدەدەر رسول کاک اسماعیل جمال

  بەش نوێنەری سۆران زانکۆی   مامۆستا زادە رحیم یوسف چیا
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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 Iraq (KRIQ). The city is flanked by 

the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of 

Rewandiz (Rawanduz, ڕەواندز) 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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