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Multi-Level and Multi-Stage Dynamic Early Warning Method for
Infrastructure Engineering Under Multimodal Data Architecture

ZHOU Liang'"" ZHU Yinjie' ZHANG Yonggang® GUO Yong’
(1.State Grid Shanghai Electric Power Company Economic and Technological Research Institute, Shanghai 200002, China;

2.Jiangsu Icarus Intelligent Technology Co.,LTD, Nantong 226001, China)

Abstract To address the frequent missed detection issues in dynamic early warning systems for multi-level
and multi-phase infrastructure projects, a multimodal data architecture-based dynamic early warning method
was proposed. Heterogeneous numerical parameter matrices were established to process multi-level and multi-
phase data into a multimodal data architecture. Hierarchical sequence labeling of multimodal data was
implemented using the structural classification layer of this architecture, thereby characterizing the monitoring
point data of infrastructure projects. Update indicators were configured at each hierarchical level, with varying
support degrees assigned according to different indicator credibility levels. A feedback mechanism was formed
during the updating process, constructing a self-updating methodology for multi-level and multi-phase systems.
To control the triggering of warning conditions by external environmental factors, the progress deviation rate of
each monitoring point was tracked. Early warning triggering conditions were set based on quantified
thresholds, ultimately achieving dynamic warning for infrastructure projects. The test results show that after
the construction of the early-warning test platform, it can process the infrastructure engineering data with
deflection value of =100 cm to —80 c¢m, and the maximum rate of early-warning omission is 1.42%, indicating

that the early-warning effect is better.
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Fig.3 Dynamic early warning process
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Table 1 Parameters of three-dimensional stress meter
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Table 2 Missing rates of three early
warning methods
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