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Application Practice of Multimodal Heterogeneous Data Fusion
Technology in Intelligent Coal Handling Inspection Systems

Hao Shengtao ,Liu Jianzhao !,Yang Chaochao !,Zhang Xiaoqiang ',Zong Feifei !,
! China Resources Power Dengfeng Co., Ltd.,Zhengzhou 452470,China

Abstract The coal handling inspection scenarios in thermal power plants are
characterized by complex environmental conditions, numerous interference factors,
and strong heterogeneity of monitoring data. The traditional single-sensor monitoring
mode has a single data dimension and weak feature correlation, making it difficult to
effectively identify composite latent faults such as coal blockage on belts, slight
deviation, and gradual bearing overheating, resulting in prominent false and missed
alarms. To address these engineering pain points, this paper introduces multimodal
heterogeneous data fusion technology and constructs a device-edge-cloud
collaborative intelligent coal handling inspection system. This system integrates
multiple types of heterogeneous sensing data, including vision, infrared, vibration,
acoustics, temperature and humidity, and dust concentration, and establishes a three-
level fusion architecture of "data preprocessing — attention feature fusion —
quantitative decision discrimination". Through an adaptive attention mechanism, it
solves the problems of poor adaptability of traditional fixed-weight models and
shallow fusion of heterogeneous data, establishes the coupling identification
mechanism between multimodal data and six typical coal handling anomalies, and
forms a hierarchical early warning and closed-loop operation and maintenance
mechanism. Engineering practice results show that the overall anomaly detection
accuracy of the proposed technical scheme reaches 97.2%, with false alarm and
missed alarm rates controlled at 2.2% and 1.5%, respectively. It effectively
overcomes the interference of dust and high-humidity environments, significantly
improves the identification accuracy of composite faults of coal handling equipment
in thermal power plants and the intelligent level of inspection, and can provide a
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mature practical application reference for the intelligent transformation of thermal power
coal handling systems.

Keywords: Thermal power plant; Coal handling system; Intelligent inspection; Multimodal
heterogeneous data; Data fusion
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