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A complex permittivity measuring sensor based on the SIW terminal
loading structure
LIAO Chongwei, JIANG Longkai, QU Qiang, CHEN Qian, LIU Changjun

Institute of Applied Electromagnetics, School of Electronics and Information Engineering,
Sichuan University, Chengdu 610064, China

Abstract: In order to solve the problem of real time measurement of the complex permittivity of liquid, a novel sensor
structure based on substrate integrated waveguide (SIW) is proposed, which enhances the convenience of measuring
permittivity of liquid and the sensitivity of measuring high-loss material. Taking SIW resonator as its basis, this structure
intensifies electromagnetic radiation by reducing metallized holes at the end and improves impedance matching by
introducing the quarter-wavelength slots there. As the testing interface of the solution, the slot improves the correlation
between the unload quality factor and the complex permittivity of the solution to be tested, thus enhancing test
sensitivity. This sensor works at 5.76 GHz. It has the advantages of wide permittivity testing range and convenient
testing and processing. The mixed solutions of ethanol and water are measured, showing that the method of obtaining
complex permittivity through the back propagation (BP) neutral network has high accuracy and has a promising
application prospect.

Keywords: substrate integrated waveguide ; complex dielectric constant; resonant frequency; unload quality factor;
back propagation neural network
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