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Abstract; To monitor the state of the plant root zone in real time, a 32-electrode electrical impedance
tomography system and image reconstruction method were developed. Direct digital synthesis ( DDS)
generated sine wave signals, which was converted into an excitation signal by a voltage controlled current
source (VCCS). The channel switching circuit injected the excitation signal into the electrode at the edge
of the tank to be measured in an adjacent excitation mode. The circuit board and the electrodes were
connected with shielded wires to reduce noise. Voltage measurement data were amplified by the
instrumentation amplifier and demodulated by an analog multiplier, and then filtered and collected by
A/D into the main control unit. Finally, the signal was sent to the host computer through the RS485 bus
protocol, and then the data was preprocessed, reconstructed, and analyzed. The system incorporated the
following novel features. The current source of the EIT system was a dual op-amp voltage controlled
current source composed of a programmable gain instrumentation amplifier and an op-amp. Digital isolator
isolated the measurement circuit and the excitation circuit. The measurement circuit channel switch
adopted analog multiplexers MAX306. The decoder and the transistor drove the relay to switch the
excitation signal channel and control the order of the excitation current injected into the electrode. Direct
digital synthesis, channel switching circuit, programmable gain instrumentation amplifier, and other
programmable devices were controlled by the main control unit. The multiplier circuit was used to

demodulate the measurement signal and the reference signal, and the real part information and imaginary
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part information of the demodulated signal relative to the reference signal can be obtained to calculate the

amplitude, phase, real and imaginary parts of the signal. Matlab and the open-source suite EIDORS were

used to realize the reconstructed image based on imaging forward and inverse problem algorithms. In

addition, a power supply circuit was designed to provide a variety of positive and negative power supplies

for the EIT system after rectifying, filtering, and linearly stabilizing the 220 V AC power supplied. In the

experiment, parameters such as system signal-noise ratio (SNR) and channel consistency measured to

verify the reliability of the EIT system. Experiment with real-time electrical impedance system imaging in

a tank containing saltwater. And the real-time imaging function of the electrical impedance system was

tested in a tank filled with saltwater. In the experiment of insulating material and carrot medium, the

result showed that this system can effectively distinguish the measured object, and had good resolution

and repeatability.
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