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Data Optimization Algorithm of Capacitance Diaphragm Gauge
Based on Fuzzy Control Theory
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Abstract

the measurement accuracy of capacitance diaphragm gauges, the algorithm is applied to the data processing of

Capacitance diaphragm gauges are widely used to measure medium and low vacuum. To improve

capacitance diaphragm gauges. The piecewise fitting method can make the error data curve on each data segment fit
more accurately according to the characteristics of the data on each data segment. However, this approach has the
problem of data point jumping at boundary points, which has a great impact on practical use. In this paper, a data
processing algorithm based on fuzzy control theory is designed to eliminate the problem of the hopping gap at the
cut-off point of barometric pressure measurement. After the processing of the fuzzy control algorithm, the
measurement accuracy of the capacitance diaphragm gauge is improved, and the barometric pressure measurement
data curve has good continuity in the whole range.
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1.Gas supply pressure regulating bottle; 2.Variable volume;
3.Test mouth pressure regulator bottle; 4.Quartz gauge;
5.Mechanical pump 1; 6.Calibration chamber VL; 7.Primary
expansion chamber V1b; 8.Primary expansion chamber Vls;
9.Secondary expansion chamber V2b; 10.Secondary expansion
chamber V2s; 11.Calibration room VR; 12.Ionization vacuum
gauge; 13.Small capacitive film vacuum gauge; 14.Molecular
pump 2; 15.Molecular pump 1; 16.Mechanical pump
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Fig.1 Schematic diagram of the structure of the vacuum stan-

dard device by metal expansion method
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Fig. 2 The corresponding barometric pressure standard value in
the 0.7 V ~ 1.7 V range
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Fig. 4 Graph of error change and the absolute value of the rela-
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Fig. 7 Data curve image of corrected high and low voltage seg-

ments and primary linear interpolation function. (a) Da-
ta curve image of corrected high and low voltage seg-
ments and primary linear interpolation function,
(b) data curve image of corrected high and low voltage

segments and primary linear interpolation function
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Tab.2 Relative error variation of the measurement data of the verification group after passing the data processing algorithm
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