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Abstract: In this paper, a microwave flexible array icing sensor for measuring icing on the windward
surface of a UAV is proposed, and a complementary coupled open resonator ring (CCSRR) structure with
high sensitivity and high quality factor value is proposed based on the evolution of the complementary
split ring resonator (CSRR) structure. The sensor film consists of a metal defect microstrip, a polyim-
ide film, a flexible medium and a metal ground. The resonant frequencies corresponding to different ice
thicknesses are obtained by icing on the surface of the sensor defective microstrip structure and observ-
ing the transmission coefficient (S21) fed back from the experimental setup, and a functional relationship
between ice thickness and resonant frequency is established in this paper. Compared with the traditional
icing sensor, the flexible structure can be better adhered to the surface of the UAV, and the array form
expands the detection function of the sensor, which not only measures the thickness of a single point, but
also provides feedback on the ice morphology in the icing-sensitive area, which fills the gap of domestic
small UAV icing detection sensor.
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Figure 1. Schematic diagram of the DMS-CCSRR-based flexible sensor array attached to the surface of
the wing
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Fig. 2(a) S21 of the CCSRR flexible icing sensor for ice thicknesses of 0-4.0 mm, (b) Fitting curve of
sensor S21 coefficient in the range of 0-4.0 mm
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