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Optimal Trajectory Generation Algorithm based on V2X Communication for
Energy-Efficient Autonomous Driving in Urban Multi-Lane Environments.

Jongbin Kim"

Y Department of Automotive Engineering, Keimyung University, Daegu, Korea

Abstract : An energy-efficient trajectory planning framework is proposed that integrates V2X
communication for autonomous vehicles in signalized urban environments, where real-time SPaT and
BSM data are fused with HD mapping to construct an adaptive graph-based planning system in which
edge costs are dynamically updated to minimize stops and maintain continuous motion through
intersections. Dijkstra’s algorithm is employed with modified cost functions that prioritize signal timing
coordination while the generated global path is tracked using a pure-pursuit controller optimized for
urban curvature characteristics. Through experimental validation, it is demonstrated that the
V2X-enabled system significantly outperforms conventional shortest-path methods by generating
smoother trajectories with reduced stopping frequency and improved energy efficiency, proving that
communication-based trajectory optimization is practically viable for intelligent transportation
applications.

Key words : Path Planning(Zd & #]&)), V2X Communication(V2X %41), Energy Efficiency(ol4*] &4, HD
Map(22 A 2 A =), Urban Driving(Z=4] F3Y)
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Fig. 2 K-city map
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