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Reliable calibration method for phase shift characteristic of
airborne square-wave powered pressure sensor
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(1. School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
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Abstract: To solve the interference of square-wave signals in the phase-shift characteristic calibration of square-wave powered pressure
sensors, a reliable calibration method for the phase-shift characteristics of airborne square-wave powered pressure sensors based on
sinusoidal excitation is proposed. With the Hilbert transform envelope extraction algorithm, the sinusoidal response signal is identified
first from the output of the pressure sensor. Then, the zero offset of the sinusoidal response signal is eliminated by combining robust local
mean decomposition algorithm and fuzzy entropy index. Finally, the initial phase of the pressure sensor is estimated based on the four-
parameter sinusoidal fitting algorithm, and the phase shift characteristic is calibrated according to the initial phase of the reference
pressure sensor. The calibration performance of the proposed method is evaluated by simulation and sinusoidal pressure calibration
experiments. The simulation results show that the average relative error of the phase shift characteristic obtained by the proposed method
under sinusoidal pressure excitation of different frequencies is about 0.594% , which is less than that obtained by traditional methods
such as empirical mode decomposition (24.543%) , and extremum envelope method (1.553% ). The calibration experiments prove that
this method can effectively solve the coupled problem of modal interference caused by sinusoidal excitation signal and square-wave
powered signal, leading to inaccurate extraction of sinusoidal responses signal, and achieves reliable calibration of phase shift
characteristic of airborne square-wave powered pressure sensors.
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Table 1 Mean of the phase shift calibration results in the repeated experiments
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10 -168. 329 —-273.238 —-104. 909 —-168. 725 -0.396 -168. 599 -0.270
20 142. 409 275. 879 133. 470 141. 423 -0. 986 141. 813 -0. 596
30 56. 809 -65. 189 -121.998 54. 821 1.988 56. 505 -0.304
60 —23.004 34.097 57.101 -21.177 1.827 -22.787 0.217
80 —44. 610 -162. 382 -117.772 —48. 472 -3.862 —44. 009 0. 601
100 53.216 -102. 519 —-155.735 49.177 -4.039 51.509 -1.707
120 38. 526 103. 528 65. 002 33. 106 -5.420 38.583 0. 057
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