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Research on an Integrated Decision-Making Scheme for Pavement Maintenance
Based on Accurate Distress Data and Multi-Objective Optimization

Wenjun Deng, Xudong Duan

(Yunnan Huayi Road Bridge Engineering Company, Kunming 650011, China)

Abstract The highway network of China' s has entered a new stage of comprehensive maintenance. Traditional deci-
sion-making for pavement distress treatment suffers from practical issues such as inaccurate distress detection, unscientif-
ic decision-making, and irrational fund allocation. Deep learning technologies enable the accurate acquisition of pavement
distress data, providing reliable support for maintenance decision-making, while optimized decision models represent
the core to improving the scientificity of maintenance.To obtaine a key accurate distress data by YOLO-series models
as a prerequisite is feasible, this paper reviews the research status of pavement distress maintenance decision-making,
analyzes the strengths and weaknesses of existing decision models, and proposes an integrated improvement scheme
featuring "accurate data input — deep learning prediction — multi-objective collaborative decision-making". The scheme

covers three core modules: data preprocessing and standardization, machine learning-driven performance prediction, and
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multi-objective optimized maintenance decision-making. The effectiveness of the proposed scheme is verified through

practical engineering cases. The improved decision model increases the efficiency of maintenance fund utilization by

11.11%, raises the decision accuracy of maintenance levels and methods by 60% compared with traditional approaches,

and reduces the proportion of poor-performance road segments from 4.2% to 1.8%. This closed-loop system of "data—pre-

diction—decision-making" provides a practical reference for the scientific and precise development of pavement distress

maintenance decision-making.
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