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Technology
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Abstract

Under the background of the convergence of the strategy of building a strong transportation nation and the digital China strategy,
the intelligent upgrade of highway electromechanical systems has become a core issue in industry development. Mechatronics
technology, through the deep integration of the closed loop of “perception-decision-execution,” provides a key technical path to
solve the dilemma of traditional system silos and improve the overall efficiency of the road network. This paper first elucidates
the irreplaceable core value of this technology in achieving system integration, collaboration, and autonomous intelligence. It then
analyzes the two major practical bottlenecks of insufficient integration and non-uniform standards in current electromechanical
systems. Finally, it systematically proposes a specific intelligent upgrade path driven by mechatronics technology from four
dimensions: reconstructing system architecture, deepening perception integration, forging decision-making centers, and weaving
dense collaborative networks.
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