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Monitoring of multi-machine tool operation status
based on motor current signals
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Abstract: Aiming to address the problem that manual recording of production data in discrete manufacturing
workshops cannot satisfy the timely scheduling of production tasks, this paper studied the current signal of the
machine tool motor to monitor the running state of the machine tool, thereby improving the workshop
intelligence. By exploiting the characteristics of easy collection and low cost of motor current signal, a
monitoring method was proposed that can accurately identify the running machine tools within a machine tool
group. In this method, both Grey Wolf Optimization (GWO) and Variational Mode Decomposition (VMD) were
combined to reconstruct the frequency spectrum of the composite motor current signals from multiple machine
tools and to enhance the characteristic frequency band information. A CNN-GRU neural network model was
established for the classification of the operation status. The experimental results show that this method can
effectively enhance the weak characteristic frequency band in the current signal and improve the model’s
recognition performance. The accuracy rate has shown to exceed 98%, demonstrating a certain level of universality.
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