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Abstract

Cigarette packaging machines are multi-station continuous rhythm processing systems where processes such as cigarette handling,
bundling, film application, heat sealing, cutting, and material conveying are interdependent. Single-point alarms often fail to
directly identify the actual fault source. Field data exhibit characteristics including inconsistent sampling frequencies, strong noise
interference, frequent operational transitions, and dispersed manifestations of similar faults, rendering traditional threshold-based
and empirical diagnostic methods unstable across shifts, formulations, and speed variations. The key application of neural networks
in such equipment lies not in replacing control logic, but in reorganizing multi-source signals according to process semantics to
represent operational quality, load variations, and coupling relationships in a learnable format, thereby transforming model outputs
into verifiable evidence chains for maintenance purposes. Based on this, this paper conducts an in-depth investigation into operational
monitoring and fault diagnosis for cigarette packaging machines utilizing neural networks as a reference.
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