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Abstract: This paper proposes an intelligent recognition method for highway infrastructure using an optimized YOLOv8m-
seg instance segmentation model integrated with GIS services. By leveraging high-precision positioning data and road mileage
markers from the BeiDou satellite navigation system, a dedicated sample database is created for common highway assets such
as traffic signs, guardrails, mileposts, and surveillance equipment. The system automatically generates GIS tile and vector
services, enabling Al recognition results to be visualized on GIS platforms. Experimental results show that the proposed
method achieves precision, recall, and mIoU of 94.6%, 93.8%, and 90.5% respectively, effectively meeting the practical
requirements of digital management and maintenance for highway infrastructure.
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