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Application of univariate linear regression analysis in data fitting of

pressure sensor

LI Jiulong, LI Ling, LIU Ruimin, SUN Xu, XUE Wei, XU Teng, YANG Yi'
(Beijing Institute of Aerospace Test Technology, Beijing 100074, China)

Abstract: Aiming at the necessity to obtain the relationship between the output value of the pressure sensor and the loaded stan-
dard pressure value according to the metrological verification data when a pressure sensor is used in engineering measurement, the
characteristic relationship between the output voltage of the pressure sensor and the standard pressure is analyzed by using the methods
of normal test and variance analysis. According to the calculation results of correlation coefficient, a univariate linear regression model
is established. The goodness of fit, linear relationship, regression coefficient and residual error of the univariate linear regression model
are analyzed. The results show that the univariate linear regression analysis method can be applied to the fitting analysis of pressure
sensor verification data in metrological verification, which has important reference value for metrological verification personnel to study
other similar verification data fitting methods.
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Fig.1 Composition diagram of pressure sensor verification system
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Tab.1 HO608 pressure sensor verification data sheet

Tk i th A /mV
J&J1{E/MPa HERE 1 Bl 1 BERE 2 Il 2 BERE 3 [nl 7 3
0.0000 0.1618 0.1697 0.1696 0.1707 0.1623 0.1713
2.0000 1.8262 1.8350 1.8364 1.8374 1.8268 1.8381
4.0000 3.4890 3.5014 3.5030 3.5043 3.4895 3.5048
6.0000 5.1596 5.1684 5.1696 5.1696 5.1599 5.1699
8.0000 6.8316 6.8360 6.8393 6.8390 6.8322 6.8395
10.0000 8.4994 8.5062 8.5045 8.5130 8.4999 8.5136
12.0000 10.1651 10.1660 10.1684 10.1710 10.1657 10.1716
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Fig.2  Scatter diagram of pressure and output voltage data of

sensor in process 1
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Normality Test (2022/2/23 09:27:40)
NormalityTest
Shapiro-Wilk

DF Statistic p-value
A 7 0.978 0.94929
B 7 0.97785 0.94846

Decision at level(5%)
Can't reject normality

Can't reject normality

A: At the 0.05 level, the data was significantly drawn from a normally distributed population.
B: At the 0.05 level, the data was significantly drawn from a normally distributed population.

Lilliefors
DF Statistic p-value Decision at level(5%)
A 7 0.10844 0.2 Can't reject normality
B 7 0.10859 0.2 Can't reject normality

A: At the 0.05 level, the data was significantly drawn from a normally distributed population.
B: At the 0.05 level, the data was significantly drawn from a normally distributed population.

Kolmogorov_Smirnov

DF Statistic p-value
A 7 0.10844 1
B 7 0.10859 1

Decision at level(5%)
Can't reject normality

Can't reject normality

A: At the 0.05 level, the data was significantly drawn from a normally distributed population.
B: At the 0.05 level, the data was significantly drawn from a normally distributed population.
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Fig.3 Normality test chart of process 1
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Tab.2  Variance analysis table of one-way test
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Tab.3  Data sheet of 3 times consecutive acquisition

by pressure sensor at 2 MPa

A5 2MPaE At B dib BT £ 5 ATk
Tab.5 Variance analysis of output voltage of pressure

sensor at 2 MPa

RAE i AL R A /mV TERIE EIT Fl ¥or FIt
DA g1 W 2 R gERE3 FRE3 HZ  0.00043545 5 0.000087091 o
1 1.8262 18350 1.8364 1.8374 1.8268 1.8381 Pk 0.00000039 12 0.000000032
[}
2 1.8260 1.8351 1.8362 1.8371 1.8267 1.8384 BT 0.00043584 17 / /
3 18261 1.8349 1.8365 1.8375 1.8271 18379 VI MR TR U O (BB A58, BUE AR RO B0 B0 F I JLE

A BE 0 48 g ABRE H S i 1 198 52 00 R0 73 31)
T, GERED), w, (HFED), w, (FHERE2), w, ([
FE2), ws (HRE3), p, (HFE3) . BURMFEHF
BN A0, Kge ik (a = 0.05) .

Hopo, =y = py = phy = ps = pg (IE-[RIREXT HL
iy R E A WS )

H s s fhss Moy fhss phg N EEAAEE (G2E- [0 8 X6
JE A A 2 5 ) .

A= (1) ~3X (5) xR 4 hEd 175,
WX, N W R EWNH EM. =6, j=3,
n=sxj=18, IHHELERILEAL,

A4 2MPa R A 5w Rt ry £ H 4

Tab.4  Variance calculation of output voltage data at

2 MPa
-
F1/MPa  {f/MPa
(1= A 1= A | =

R 1.8262  1.8260 1.8261  5.4783 1.8261
A2 1 1.8350 1.8351 1.8349  5.5050 1.8350
PERE2  1.8364  1.8362 1.8365  5.5091 1.8364
[IFE2  1.8374 1.8371 1.8375 5.5120 1.8373
3 1.8268  1.8267 1.8271 5.4806 1.8269
FIFE3  1.8381 1.8384 1.8379  5.5144 1.8381
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Tab.6  Verification data of pressure sensor in process 1
RFESEC NEJESI{E y /MPa 0 M L {8 o /mV
1 0.0000 0.1618
2 2.0000 1.8262
3 4.0000 3.4890
4 6.0000 5.1596
5 8.0000 6.8316
6 10.0000 8.4994
7 12.0000 10.1651
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Tab.7  Fitting regression coefficient of pressure sensor verification data
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A B R 5 - X .
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Fig.4 Residual diagram of verification data
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Tab.8 Standardized residual of pressure sensor verifi-
cation data
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