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Abstract

With the deep integration of the smart transportation concept and technology, the electromechanical engineering system of highways
is transitioning from independent operation to a new stage of integrated and intelligent collaboration. Based on the development
background of smart transportation, this paper first analyzes the core issues in collaborative control within traditional highway
electromechanical systems. Subsequently, it systematically elaborates on key control strategies for achieving data and functional
collaboration among subsystems such as toll collection, monitoring, communication, and power supply in the context of smart
transportation. Finally, from a systemic perspective, a multi-level optimization strategy is proposed, grounded in data-driven
approaches, model construction, and mechanism innovation. The aim is to enhance overall operational efficiency, safety levels, and
service quality of highways, providing theoretical references and practical pathways for the future construction and development of
smart highways.
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