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Analysis of Intelligent Maintenance Image Models
Based on MODE Algorithm

MA Zhiqiang, CAO Yuping, LIU Jianbo, HU Wei, ZHANG Lijie, WANG Changzhou
(Guoneng Guohua (Beijing) Gas Thermal Power Co. , Ltd., Beijing 100018, China)

Abstract: To address issues such as image noise pollution and weak distinguishability of defect features under complex
working conditions in industrial intelligent maintenance, this paper proposes an intelligent maintenance image model based on
the multi-objective differential evolution algorithm (MODE). Macro to micro defect representations are extracted through
multi-feature fusion of gray-level co-occurrence matrix and local binary pattern. The multi-objective differential evolution al-
gorithm is used to collaboratively optimize convolutional neural network (CNN) parameters to balance model accuracy and
complexity. Additionally, multi-scale feature networks are integrated with physical model-driven noise suppression strategies
to enhance their adaptability to industrial scenarios. Experimental results show that the model achieves a crack classification
accuracy of 91. 7% , and improves the anti-interference capabilities against Gaussian noise, motion blur, etc. by 16.6% ~
22.9% compared with traditional methods, with an end-to-end detection delay of 153. 3 ms, providing an efficient solution
for real-time intelligent maintenance of industrial equipment.
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