






difference, the data at certain frequency is compared with 
the same time point but with different frequency. 

Results  

The frequency-difference and time-difference 

reconstructions of the triangular vegetable are shown in 

fig. 7 (b, c). The frequency of the data ranged from 11 kHz 

to 349 kHz in both reconstruction modes. The reference 

data was chosen to be 1 kHz in the frequency-difference 

images. Thus, these images represent the change of 

conductivity compared to the conductivity at 1 kHz 

(fig. 7 (b)). On the other hand, time-difference images 

represent the change of conductivity due to inserting the 

vegetable into saline solution. 

 

Both reconstruction modes indicate that the conductivity of 

the vegetable increased as the applied frequency increased. 

This change becomes visible at 43 kHz and above in the 

frequency-difference images. According to time-difference 

images, the vegetable was more resistive than the saline 

solution until 89 kHz. At 179 kHz, the vegetable was as 

conductive as saline solution (no change was detected), but 

above this, the vegetable became more conductive than the 

saline solution. These results are in accordance with [9], 

for example. 

Discussion 

The new bioimpedance spectro-tomography device has 

been presented and demonstrated to work at frequencies 

from 1 kHz to 349 kHz. Reconstructed images met 

expectations: conductivity of the vegetable increased as the 

applied frequency increased, and both the shape and 

location of the phantom were correct. The excitation 

pattern and the relatively small number of electrodes used 

limit the resolution of the results. For enhanced image 

resolution, excitation patterns including, for example, skip-

3 pattern could provide more accuracy to the results. For 

including the 3D spectro-tomography of time varying 

impedances, different methods for further minimization of 

measuring time will become actual. 

Conclusions 

The presented spectro-tomography device provides a fast 
and effective tool for bioimpedance applications. Binary 
excitation enables to make instrumentation part simple and 
power efficient. In perspective, both, battery based power 
supply and wireless communication make possible to 
isolate the device electrically and minimize accompanying 
interference. 
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