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A Digitized Dual-M odal System Based on Single Electrode
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Abstract:

Electrical resistance tomography(ERT) and electrical capacitance tomography(ECT) have different fields of application. In order to expand the measurement range, combing
the both ECT and ERT array electrode modalities to form dual-modal structureis generally used. This paper presents anovel single electrode dual-modal sensor based on the
study of traditional ECT sensor. It can eliminate the interaction between two sensitive fields effectively and can operatein either single ECT/ERT modality or dual-modality. A
digital system isdesigned in this paper which makes full use of FPGA and DSP, and realizes the full digital quadrature demodulation. Both the systematic speed and precision
areimproved. Several Key modulesin system, including the single electrode dual-modal sensor, excitation signal source module, resistor and capacitor switching circuit and
phase sensitive demodulation are analyzed in this paper. Simulation and experiments show that the system can operate stably, flexibly, and expand the measurement range.
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