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Abstract

In response to the current difficulty in achieving synchronous and precise monitoring of uneven discharge temperatures and material
segregation during asphalt mixture production, this study proposes and develops an intelligent online monitoring system that
integrates computer vision, multispectral imaging, and thermal infrared temperature measurement. A hardware platform consisting of
a multispectral camera, an infrared thermal imager, and a synchronous control unit was designed. Based on a modular concept, real-
time processing software was developed, incorporating a coarse aggregate visual segmentation method using an improved U-Net
network and an iterative inversion algorithm for high-precision temperature field reconstruction by fusing multispectral information.
Furthermore, a comprehensive segregation discrimination model integrating visual, thermal, and spectral features was constructed.
Laboratory validation demonstrated that the system achieved an average absolute temperature measurement error of 1.7°C and a
segregation recognition accuracy of 94.5%. This research provides an innovative technical solution for the real-time, online, and
intelligent monitoring of asphalt mixture production quality.
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