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ALGORITHMS FOR REPAIR WORK PRIORITIZATION BASED 

ON ROAD CONDITION DATA 

Prokopovych B.R., Romanyuk O.N. 

Vinnytsia National Technical University, Vinnytsia 

 

The growing complexity of road infrastructure management requires intelligent 

approaches to maintenance planning. Traditional methods of assessing road conditions, 

based primarily on periodic visual inspections, are increasingly insufficient to meet the 

demands of modern transportation networks. The introduction of automated data 

collection tools – including sensors, cameras, and UAVs – enables continuous 

monitoring of pavement condition and the accumulation of large datasets that can serve 

as a foundation for algorithmic decision-making [1]. 

A central challenge in road maintenance is the prioritization of repair works under 

budget constraints. Pavement Management Systems (PMS) address this by integrating 

condition indices such as the Pavement Condition Index (PCI) and the International 

Roughness Index (IRI) with traffic volume data, structural importance, and cost-

effectiveness models. Machine learning algorithms – including decision trees, random 

forests, and neural networks – have demonstrated the ability to significantly improve 

the accuracy of pavement deterioration prediction and maintenance decision-making 

compared to conventional regression-based approaches [2]. Recent research highlights 

the effectiveness of multi-criteria prioritization frameworks that combine image-

processing-based distress detection with methods such as the Analytic Hierarchy 

Process (AHP). These approaches enable transportation agencies to rank repair tasks 

according to distress severity, traffic impact, and economic cost, achieving automated 

classification accuracy of up to 95% in real-world pavement assessments [3]. 

Furthermore, deep learning architectures such as YOLO and Mask R-CNN have been 

applied to automated distress detection, enabling near-real-time treatment prioritization 

and budget allocation. 

The proposed software framework for road condition tracking integrates sensor 

data acquisition, condition assessment, and a prioritization module. The prioritization 

algorithm assigns a composite repair urgency score to each road segment based on 

weighted factors: condition index, traffic intensity, maintenance cost, and safety risk. 

This approach enables rational resource allocation and supports proactive, rather than 

reactive, maintenance strategies – reducing long-term infrastructure costs and 

improving road safety outcomes. 
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