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Abstract: The management and maintenance of infrastructure such as roads and bridges are undergoing a transition from passive
response to active prevention. Traditional, manual, and experiential inspection and decision-making methods suffer from issues such as
low coverage, slow response, and misplaced resource allocation. The penetration of technologies such as multi-source sensing, digital
twin modeling, and artificial intelligence decision-making has provided new technological avenues for solving the above problems. In
current application practice, the breadth of perception coverage and the depth of data fusion are still relatively lacking, and the level of
intelligent decision-making is still in the auxiliary stage. Establishing a technical system and execution mechanism that covers the
entire process of filing, perception, evaluation, and decision-making is crucial for achieving safe service of existing infrastructure and
precise allocation of maintenance resources.
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