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Analog Optical Wireless Link for 
Magnetic Resonance Imaging Coils

Researchers at MedUni and TU Wien have developed an analog optical wireless link for signal and control trigger 
transmission for radiofrequency (RF) coils in Magnetic Resonance Imaging (MRI) systems. This technology 

eliminates bulky coaxial cables, reduces electromagnetic interference (EMI), and paves the way for the widespread 
application of wireless, wearable RF coil arrays with very high channel count to speed up MRI examinations and 

increase patient comfort.
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background
High-quality biomedical MRI relies on RF detector arrays 
with a large number of coil channels positioned close to 
the patient. The use of coaxial cables limits the number 
of channels and leads to thick, rigid cable bundles that 
are difficult to handle, couple to the excitation field, 
pose safety risks due to potential heating, and hinder 
the design of flexible, wearable coil arrays that adapt 
to patient anatomy. Wireless RF transmission in the 
GHz range has been proposed to reduce cabling, 
but it remains prone to EMI, offers limited bandwidth, 
and requires high power. Digitizing the signal on the 
coil increases size, power requirements, and creates 
challenges for integration with existing MRI hardware. 

technology
The invention combines an RF coil with an analog 
optical wireless link, featuring an on-coil and an in-bore 
unit. Either a single RF coil or an array of multiple RF 
coils captures the MR signal. The on-coil unit further 
includes multiplexing circuitry, an optical emitter, a 
reference signal path, and an optical back-channel 
receiver with control/sync signal processing. The in-
bore unit holds a high-speed optical receiver for the 
MR signal, demultiplexing/decompression electronics, 
a back-channel emitter, an auto-alignment system 
with real-time feedback, and an interface to the MR 
scanner. Analog signal transmission avoids digitization, 
reducing power consumption and allows the use of 
smaller batteries and fewer electronic components. This 
ensures compatibility with conventional MRI scanners 
while keeping the system compact and efficient.

potential applications
Magnetic resonance imaging and spectroscopy, 
signal processing

development status
TRL 2-3

benefits
•	 System transparency, i.e. straightforward compatibility 

with conventional MR scanners 
•	 Scalability to RF arrays with high channel count
•	 Low power consumption
•	 Immune to electromagnetic interference (EMI)
•	 Faster scans and improved patient safety and comfort

inventors
Michael Hofbauer, Roberta Frass-Kriegl, 
Michael Hauser, Sigrun Roat, Fabio Schartmüller

IPR
AT application filed

options
License agreement, R&D collaboration
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Fig 1. llustration of the analog optical wireless link for MRI RF coils and 
positioning of the components with respect to the MR system and patient.
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