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Pattern Recognition of Cold-Rolled Strip Plate Shape Based on IHPO-KELM
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Abstract: To address the problems of low recognition accuracy and slow speed of current plate shape pattern recognition
methods, a pattern recognition model for cold-rolled strip plate shape based on IHPO-KELM was proposed. Firstly,
kernel extreme learning machine (KELM) network was adopted to reduce the number of initial parameters in the network
and improve the accuracy and speed of plate shape recognition. Secondly, Levy flight mechanism was added to the
improved position update formula for linear combination by using the population of the predator algorithm initialized
based on Sine chaos mapping, so as to improve the accuracy of the predator (HPO) algorithm, as well as to address the
problem of HPO easily falling into local precocity during the iteration process. Then, the improved predator algorithm
was used to optimize the regularization and kernel parameters of the KELM network model, as well as improve the
accuracy of plate shape recognition. Finally, the Matlab simulation results have verified that the IHPO-KELM algorithm
has the advantages of simple network structure, high convergence speed, and high recognition accuracy. The recognition
accuracy of IHPO-KELM algorithm in identifying the measured data of 900HC reversible cold rolling mill of a company is
higher than the KELM recognition model optimized with sparrow algorithm ( SSA-KELM) by 58.8%, indicating a good
generalization ability of IHPO-KEM recognition model. This provides a new idea for efficient and intelligent recognition of
plate shape defects.

Key words: plate shape defects; cold rolled strip steel; plate shape recognition; improved predator algorithm; neural

networks; kernel extreme learning machine (KELM)
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