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Design of an Electrically Controlled Liquid Level Sensor Based on Spoof Surface Plasmon
Polaritons
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Abstract: This paper proposes an electrically tunable flexible microwave liquid level sensor based on spoof surface plasmon
polaritons. By incorporating PIN diodes, the sensing structure enables electrical tuning of the split-ring resonator (SRR),
allowing effective control over the SRR under different bias states. Simulation results demonstrate that adjusting the bias state
of the PIN diodes can modify the local electromagnetic field distribution. Meanwhile, liquid level detection is achieved by
monitoring the resonant frequency shift of individual SRR units in response to the liquid level within their detection zones.

Operating on a dielectric constant—sensitive mechanism and employing a non-contact detection approach, the sensor features a

flexible structure, providing a potential solution for liquid level monitoring in complex working environments.
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