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Master thesis summary
Electrical impedance tomography for external wound monitoring:

measurements, signal processing and image reconstruction
Supervised by Prof. Jean-Michel Redouté

This thesis explores the use of bioimpedance spectroscopy to assess the state of human
skin, and electrical impedance tomography as an image reconstruction tool to provide a non-
intrusive visual assessment of wound healing. It takes place as part of the Vitapatch FNRS
research project worked on by the Microsys laboratory of the Montefiore institute of ULiège.
This project aims at creating smart sensor patches capable of long-term continuous monitor-
ing of a chronic wound in a non-invasive manner.

After briefly reminding the concepts of electrical impedance and conduction of electricity,
the physiological and electrical properties of human skin and tissues are presented, and the
impacts of a wound on these properties are discussed. Then, the methodology for bioimpedance
measurements is explained, with specific care toward long-term medical applications.

Following, the prototype bioimpedance spectroscopy circuit created by Microsys is ana-
lyzed and simulated. After that, the required signal processing steps to make this circuit work
are presented, and the journey towards experimental validation of the processing routine is
described.

Proceeding, electrical impedance tomography is introduced, different algorithms are as-
sessed through simulations and a preliminary application is presented. Adaptations of the
EIT problem to wound imaging are performed, and image reconstruction on a finite-element
model of wounded skin is simulated.

Finally, an experimental setup for wound assessment on phantom skin is presented. Re-
peated hardware delays and unfinished or faulty components have prevented the completion
of real-life experiments, but simulations show promising prospects for a nontraditional ap-
proach to impedance spectroscopy and signal processing, as well as for skin modeling and
applications of electrical impedance tomography to non-invasive wound imaging.


