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Exploring the Reform of Graduation Project Topics for
Transportation Infrastructure under Digital Transformation:
Concepts, Pathways, and Practices
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Abstract: Against the backdrop of the accelerating digital and intelligent transformation in the field of transportation
engineering infrastructure, traditional undergraduate graduation projects exhibit significant lags in the cutting-edge nature of
topics, the advancement of technical methods, and their alignment with engineering practice. This paper proposes a
graduation project teaching reform concept of "digital-intelligence integration, virtual-real mapping, and scenario-driven
design," and establishes a three-stage progressive training system of "frontier technology introduction—numerical
computation empowerment—engineering system construction." Drawing on the practices in selecting graduation project
topics over the past five years (2022-2026) in directions such as asphalt pavement mechanics, granular material simulation,
engineering inspection, and maintenance decision-making, this paper systematically elaborates on how key
technologies—including numerical simulation methods, GPU parallel computing, deep neural networks, graph neural
networks, large language models, RAG, and intelligent decision-making—are employed to guide students in making the skill
leap from traditional theoretical cognition to intelligent application development. Practice demonstrates that this model can
effectively bridge the gap between teaching provision and industry demand, significantly enhancing students' core
competitiveness in solving complex engineering problems.
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Fig. 1 Architecture diagram of the three-stage progressive training system for graduation project topics
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