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Kilian received B.E. and PhD degrees in electrical and electronic engineering from University College
Cork, Cork, Ireland, in 2011 and 2015 respectively. He has over ten years’ experience in medical
electronic design and has worked in multiple start-up and early stage medical device companies in
Ireland and Canada, developing core technologies in robotics, sensing, navigation and medical
imaging systems. His research interests include EM tracking systems, circuit design, magnetic field
modelling and minimally invasive surgeries.
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Kilian’s project

Wireless Inertial Magnetometers for Surgical
Navigation

Electromagnetic tracking (EMT) is the gold-standard for instrument tracking and navigation in the
clinical setting without visual line-of-sight. Similar to GPS navigation, the positions of medical
instruments are tracked on MRI or CT generated 'maps' of the patient's body without having to rely
on X-ray imaging which is harmful to both patient and clinician under continuous use.

Current EMT technology suffers performance degradation in standard medical operating room
environments. Metal objects in the vicinity can introduce magnetic distortion errors to the detriment
of accurate tracking inside the patient. Furthermore, the most critical minimally invasive interventions
require smaller and smaller instruments in applications such as endoluminal surgery where the body's
natural structures, such as veins and airways, are used to access surgical sites. As a result, the need
for smaller EMT sensors is essential to meet these modern clinical demands.

My aim is to advance EMT technology in the areas of miniaturisation, wireless operation and simpler
integration into medical devices with new miniaturised sensors. Using modern silicon fabrication
techniques, miniaturisation of EMT sensors will pave the way for integration of these tiny sensors into
cutting edge catheter designs. Sensor fusion of existing magnetic sensors and inertial measurement
capabilities commonly found in smartphones will be used to mitigate the effects of magnetic
distortion of materials. Finally, wireless operation of these combined sensor units will be explored.
These sensors will be integrated into catheters developed by Integer and pre-clinical validation of the
new devices and will be performed in collaboration with the Institute for Image Guided Surgery (IHU)
in Strasbourg, France and the Foundation for Industrial and Technical Research (SINTEF) in
Trondheim, Norway with whom our group has strong collaborative links. This research will accelerate
the integration of EMT in the clinical setting and improve procedural outcomes for both clinicians and
patients alike.
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