AEESANTEEE - F£06% - £ 0281 - 2025 03 A DOL https://doi.org/10.12345/bdai.v6i2.24591

Research on multimodal data fusion and real-time analysis
in smart highway system

Wentao Fan' Qiyuan Wang’

1. Information Center, China Academy of Transportation Science, Beijing, 100000, China
2. Beijing Information Science and Technology University, Beijing, 100192, China

Abstract

With the continuous advancement of smart transportation and smart city construction, smart highway, as an important part of the
traffic system, is gradually exerting its great potential in improving road safety, optimizing traffic flow, reducing accidents and so
on. Smart highway systems rely on the integration of multiple sensing technologies with data sources including, but not limited to,
cameras, radar, LIDAR, sensors, and traffic monitoring systems. Due to the differences in accuracy, range, reliability and other aspects
of each data source, the use of a single data source is often difficult to meet the needs of complex traffic environments. Therefore,
multi-modal data fusion technology becomes the key to improve the performance of smart highway system. The purpose of this paper
is to study the application of multi-modal data fusion and real-time analysis technology, and to discuss the realization method and
optimization path in the intelligent highway system. By analyzing the current technical challenges and development trends, a fusion
strategy based on deep learning and data mining technology is proposed to promote the intelligent and efficient development of smart
highway system. The experimental results show that the proposed method can effectively improve the response speed and decision
accuracy of the system, and has important reference value for the future deployment of intelligent transportation systems.
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