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Abstract

Under the human-centred paradigm of Industry 5.0, precision printing quality control urgently
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requires effective monitoring of operator attention. This paper proposes an attention assessment
algorithm based on real-time EEG, combining spectral entropy with traditional frequency band
features to characterise cognitive states. Comparative experimental results under identical EEG
data conditions demonstrate that the proposed method exhibits higher stability and consistency
in attention assessment compared to traditional frequency band power metrics. The output dif-
ferences are statistically significant, while maintaining low computational cost and good inter-
pretability. The findings validate the engineering efficacy of spectral entropy features in indus-
trial EEG attention monitoring, offering a viable human-centred technical pathway for integrat-
ing human factors into intelligent manufacturing systems within the Industrial 5.0 framework.
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Figure 1. The evolution from industry 1.0 to industry 5.0
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Figure 2. Printed smart factory model based on EEG attention detection technology
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Figure 3. Algorithm flowchart
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Figure 5. Baseline algorithm detection of attention score results
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Figure 6. This study’s algorithm detects attention score results
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Table 1. Performance comparison of attention detection results across different algorithms
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