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Predictive maintenance of RUL based on global search strategy WOA optimized ELM

ZHENG Xiaoyu, FAN Chongjun

(Business school, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; Real-time monitoring of equipment’s remaining useful life (RUL) is crucial for reducing operational costs in the

industrial Internet of Things manufacturing sector. To enhance the accuracy of predictive maintenance, we employ the Improved

Whale Optimization Algorithm (IWOA), a global search strategy, to determine the parameters of the Extreme Learning Machine

(ELM). This approach leads to the development of a novel RUL prediction model known as INOA-ELM. We apply this proposed

model to an electronic—coated ultrafiltration maintenance dataset for membrane filters’ remaining useful life. The results demonstrate

that, in comparison to ELM and WOA-ELM prediction models, the INOA-ELM model significantly improves predictive accuracy,

exhibits stronger generalization capabilities, and effectively forecasts the remaining useful life of membrane filters, facilitating

proactive maintenance planning.
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Fig. 1 Extreme learning machine model
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