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Abstract

The rapid development of intelligent connected vehicles has driven continuous breakthroughs in environmental perception and
decision control technologies. Through multi-source sensor information fusion and real-time processing mechanisms, vehicles can
accurately identify and track both static and dynamic targets in complex road scenarios. The research on environmental modeling
and state prediction has further enhanced the semantic understanding and risk factor identification level of traffic scenarios,
providing reliable support for decision-making control. At the decision-making level, multi-objective optimization and vehicle-road
coordination technology work together to enable vehicles to demonstrate higher safety and flexibility in path planning and dynamic
control. Meanwhile, the introduction of system robustness and fault-tolerant control effectively enhances the stability and reliability
under extreme working conditions, ensuring the safety of the vehicle during operation. With the accelerated application of edge
computing, cross-domain collaboration and intelligent transportation ecosystems, the environmental perception and decision-making
control of intelligent connected vehicles are developing in a highly efficient, stable and sustainable direction, demonstrating broad
application prospects and research value.
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