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Abstract

The accumulated water in the ventilator pipeline will cause the inner diameter of the pipeline to
narrow, increase the airway resistance and the patient’s work of inspiration, and when the venti-
lator pipeline has serious accumulated water, it may even cause the patient to suffocate. Monitor-
ing the accumulated water fault in the ventilator pipeline can effectively improve the safety of the
use of the ventilator. Therefore, the research on automatic monitoring algorithm of ventilator
pipeline water logging fault is proposed. The wavelet transform denoising method is used to re-
move the noise in the ventilator pipeline signal. Based on VC dimension theory and SRM criterion,
the support vector machine regression algorithm is established. It is optimized into a multi output
support vector machine regression algorithm through Lagrange function. The improved artificial
bee colony algorithm is used to optimize the related parameters of the multi output support vec-
tor machine, generate the optimal multi output support vector machine and train it. The de-noising
signal is input to the trained multi output support vector machine, and the fault monitoring results
are output to realize automatic monitoring of ventilator pipeline water logging fault. The experi-
mental results show that the fault monitoring accuracy of the proposed method is always higher
than 90%, which proves that the fault monitoring accuracy of the method is high and has a good
fault monitoring effect.
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Figure 1. Flow chart of wavelet denoising and wavelet decomposition
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Figure 2. Improved artificial bee colony algorithm flowchart
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Figure 3. Waveform diagram of monitoring water accumulation faults in the
ventilator pipeline using three methods
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Table 1. Accuracy of fault monitoring for three methods under different signal to noise ratios
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Figure 5. Screenshot of the experimental monitoring system
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