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Framework and Development Path of Urban Smart Road Systems

LIU Yi, YOU Kesi, SUN Peixiang

(Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China)

Abstract: Addressing the challenges and institutional gaps in both domestic and international urban smart
roads construction, this paper analyzes the concept and characteristics of urban smart roads in China, and
proposes a framework of urban smart road systems with a development path for engineering applications.
The paper reviews the research and application progress of domestic and international urban smart road
traffic infrastructure, and proposes an urban smart road system framework that spans the entire life cycle of
construction and operation to meet the needs of planners, operators, and road users. This framework incor-
porates all stakeholders and covers all road types, including urban expressways, arterials, collectors, and lo-
cal roads. Based on the level of maturity and intelligence of urban roads, the paper presents a four-stage
development pathway for urban smart roads, implemented in a step-by-step manner from pilot projects to
comprehensive systems and progressively improving across the capabilities of sensing, decision- making
analysis, control, and services. This approach has been applied to the Dongfanghong Road urban smart
roads construction project in Changsha.
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