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A Vehicle-borne Rapid Detection Method and Its Application for Pavement Roughness on
Cold Region Expressways
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Abstract: To address the issues of low efficiency and poor adaptability of traditional detection methods in the application
of cold region expressways, this study developed a vehicle-borne rapid detection system based on multi-sensor fusion. The
system integrates a high-precision MEMS attitude sensor, a dual-antenna GNSS/INS integrated navigation unit, and dedicated
acquisition and control hardware and software, forming a modular, rapidly deployable data acquisition platform with good
engineering applicability. By establishing standardized on-site deployment and operational procedures, field application
and verification were conducted on the Harbin-Daqing Expressway, demonstrating the system's excellent stability and data
consistency. The results show that the system can operate stably at driving speeds of approximately 80 km/h, enabling long-
distance, continuous, and non-interfering data collection, with automated, efficient management and in-depth analysis of data
through a cloud-based platform. The research findings provide a complete engineering solution for the regular and efficient
inspection of pavement roughness on cold region expressways. This holds significant practical importance for enhancing
the scientific maintenance and precise decision-making levels of the road network and demonstrates promising application
prospects and promotion value.
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