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Due to the temperature drift of piezoresistive pressure sensors, existing software temperature

compensation methods rely on additional temperature sensors to obtain temperature signals. To simplify

this process, a pressure sensor in-situ temperature compensation method based on BP neural networks is

proposed.

Utilizing a multi-parameter measurement method, it can achieve in-situ temperature and pres-

sure measurements of the sensor based solely on its electrical signals, without the need to introduce new

sensors. Furthermore, it achieves pressure sensor temperature-pressure decoupling and temperature com-
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pensation through BP neural networks. The results show that the sensor output error is reduced to within
+0.5%FS after compensation, with the zero-position temperature drift reduced from 0.021%FS/°C to
0.002 5%FS/°C, and the sensitivity temperature drift reduced from 0.15%FS/°C to 0.005 5%FS/°C,
significantly reducing the zero-position temperature drift and sensitivity temperature drift.
Key words: pressure transducer; temperature compensation; multi-parameter measurement; BP neural
network
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Fig.1 Wheatstone bridge
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Fig.2 Schematic diagram of BP neural network model
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Fig. 3 Schematic diagram of testing environment
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Tab.1 Calibration data table

U,/mV I/mA
T/C
0 MPa 1 MPa 2 MPa 3 MPa 4 MPa 5 MPa 0 MPa 1 MPa 2 MPa 3 MPa 4 MPa 5 MPa
25 —6.5589 19.5945 45.7385 71.9047 98.028 2 124.025 1.87771 1.87685 1.87594 1.87527 1.87449 1.87347
30 —6.1433 19.6813 45.6706 71.7745 97.7057 123.654 1.87243 1.87130 1.87018 1.86932 1.86844 1.86749
40 —5.8488 19.8835 454207 71.0189 96.4334 121.929 1.86147 1.86045 1.85936 1.85823 1.85711 1.85602
50 —5.3172 19.8973 44.9216 69.9073 94.8028 119.732 1.84014 1.83888 1.83777 1.83665 1.83617 1.83474
60 —5.1629 19.7331 44.5621 69.3744 93.9548 118.932 1.83476 1.83316 1.83144 1.82986 1.82861 1.82751
70 —4.8329 194477 43.6919 67.9412 92.1258 116.197 1.81456 1.81311 1.81162 1.81034 1.80922 1.807 85
80 —4.5352 19.2301 42.9544 66.6226 90.2959 113.905 1.79266 1.79153 1.79022 1.78895 1.78786 1.786 28
90 —4.5147 19.1024 42.6169 66.1201 89.4977 112.945 1.78443 1.78311 1.78165 1.78025 1.77875 1.777 35
100 —4.4751 18.7364 41.8929 65.0069 88.0242 111.111 1.76706 1.76538 1.76421 1.76280 1.76147 1.760 350
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Fig. 4 Plan view of voltage output characteristics before

compensation
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Fig.5 Output error graph before compensation
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Fig. 6 Power supply current output characteristics plan
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Fig. 9 Output error after compensation
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