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Design of automatic detection module for fault signals of large scale respirators

MEI Jianghua

( Equipment Department, Nanjing Brain Hospital, Nanjing 210000, Jiangsu, China )

Abstract . During the operation of large ventilators, traditional fault detection modules often find it difficult to accurately distinguish between
environmental noise and fault signals due to possible overlap or mixing in the frequency and time domains. This leads to the module being
susceptible to noise interference when extracting fault features, which in turn has a negative impact on the overall detection performance. For
this purpose, this study designs an automatic detection module for fault signals of large ventilators. The module is equipped with a low-noise
system power supply to provide stable power support for the ventilator, and an efficient communication circuit is designed to ensure smooth
data transmission. Key signals are accurately collected through the ADC automated sampling program, noise is removed using wavelet
transform technology, and time-frequency analysis is performed on the processed signal to extract fault features. Combined with intelligent
classification algorithms, the module can accurately identify various types of faults. The test results show that the module has excellent
RASIS performance, fully meeting the needs of fault detection for large ventilators.

Keywords: large scale ventilator; low noise system power supply; fault signal; wavelet transform technology; automatic detection module
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Fig. 1 Hardware circuit diagram of power supply
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Fig.2 System communication circuit
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Fig. 3 Wi-Fi module and high-speed acquisition card
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Main technical parameters of Wi-Fi module

selection models
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Table 4 Comparison results of FDA indicators for different

modules and fault numbers

FDA/%
e Bk
ASCHEE X LR 1 XA 2 X R 3
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8 87.50 62. 50 75.00 62. 50
10 80. 00 70. 00 60. 00 70. 00
12 83.33 75.00 66. 67 66. 67
14 85.71 78.57 71.43 71.43
16 87.50 81.25 75.00 68.75
18 83.33 71.78 72.22 66. 67
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Fig. 6 Performance test results of different modules
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