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Sensing capability analysis of the array electrode in

two-electrode combined cycle mode

Zhang Yuyan "™ | Jia Bin® ™ |, Wen Yintang* ™
( "Key Lab of Measurement Technology and Instrumentation of Hebei Province,
Yanshan University, Qinhuangdao 066004 )
( ™ School of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract
Coplanar array electrodes work mainly based on fringe electric field to make the sensitive field distribution ex-
hibit soft field characteristics, and their sensing capability is easily affected by external factors. In order to improve
the detection capability and detection efficiency of the coplanar capacitive sensor, this paper proposes a two-elec-
trode plate combined cycle excitation measurement mode for 3 x4 coplanar array electrodes. Through the finite ele-
ment simulation of the potential distribution of the coplanar array electrodes, the electric field penetration depth in
this excitation mode is analyzed. The sensitivity matrix of the array electrode is solved, and the uniformity of the
sensitive field is judged according to its data dispersion coefficient. By establishing models of three different meas-
ured object fields, the dynamic range of their capacitance data is analyzed, and image reconstruction is performed.
The image correlation coefficient is used to compare the improvement effect of image quality. The results show that
in the combined cycle electrode excitation measurement mode, the penetration depth of the array electrode and the
uniformity of the sensitive field distribution are better than that in the single electrode excitation mode, and the re-
constructed image more clearly reflects the actual shape and contour. They comprehensively verify that the com-
bined cycle excitation measurement mode can improve the sensing ability of the array electrode.
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