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Abstract—A color-coded full reference signal-to-noise (FR-SNR) 

method is proposed as a simple and reproducible performance 

evaluation method for EIT systems. It will be demonstrated with a 

16-electrode high-speed EIT system and a resistive phantom. The 

performance of the EIT system can be altered by artificially 

introducing non-ideal operating conditions such as low drive 

current, low ADC resolution, dc offset in the readout front-end and 

large electrode impedance. The performance under these 

conditions will be measured and displayed using the FR-SNR 

method. 

I. INTRODUCTION 

Electrical impedance tomography (EIT) as a low-risk and 

low-cost imaging method has attracted increasing attention in 

academia and industry for developing real-time imaging devices 

for biomedical applications. In addition to wearable devices for 

applications such as respiratory monitoring [1], recent 

development includes implantable devices for distinguishing 

neural activities [2] and cell imaging device for visualizing 3D 

cell cultures [3]. EIT systems have been reported in the literature 

with different system architectures, circuit implementations, 

electrode interfaces and image reconstruction algorithms. The 

methods used to evaluate the performance of these systems are 

largely different with respect to the test setup, the material of the 

subject-under-test (SUT) and the metrics for quantifying the 

performance evaluation. A simple and reproducible 

methodology towards a universal figure-of-merit (FoM) will 

greatly benefit the exploitation of EIT hardware specifications 

for different applications.  

This work proposes an objective, full-reference method for 

evaluating the performance of EIT systems [4]. It differs from 

existing EIT evaluation methods where e.g. the signal-to-noise 

ratio (SNR) is calculated to show data variation over multiple 

measurements and does not fully reflect the EIT image quality. 

The proposed method first generates an ideal reference image 

using simulated data obtained from a resistive phantom model, 

and later computes the image errors between the image acquired 

using the system-under-test on the same phantom and the ideal 

reference image. The calculated error which is computed in SNR 

is displayed using color mapping for easy visual recognition. The 

image quality is evaluated with both global and regional SNR. 

II. DEMONSTRATION SETUP AND VISITOR EXPERIENCE 

A 16-electrode high-speed EIT system, a resistive phantom 

and a laptop for calculating the FR-SNR is provided in the 

demonstration, as shown in Fig. 1. Visitors can simulate 

impedance variation in the SUT using four impedance altering 

switches on the resistive phantom. In addition, to demonstrate 

the change in FR-SNR with the EIT system in different 

conditions, visitors can modify the system by: 1) adjusting the 

injection current; 2) varying the resolution of the digitization in 

the readout front-end; 3) injecting a small dc offset at the ADC 

inputs; 4) changing the electrode impedance by adjusting the 

impedance values on an electrode adaptor board; and 5) 

modifying the bandwidth of the readout frontend.  
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Fig. 1. A 16-electrode EIT system and a resistive phantom in the setup of the 
proposed demonstration (left), and FR-SNR mapping together with the 
corresponding EIT images (right). 


