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The XY Oculometer MRI eye movement 
sensor (on the right) is made of plastic, with 
optical fibres for communication, making it 
totally transparent for an MRI scanner. The low 
profile sensor design (<1cm) fits into the high 
resolution headcoil cages. The output signals 
are the averages of the left and right eyes 
movements (Cyclop® technology). The eye 
movement sensor occupies only a tiny portion 
of the field of view.

The XY Oculometer MRI system is a version of 
the standard JAZZ-novo Multisensor system 
adapted for use in a MRI scanner 
environment. The system measures horizontal 
and vertical eye movement, using direct near-
infrared oculography technology.
The XY Oculometer MRI measurement system 
is a result of the scientific cooperation between 
Nalecz Institute of Biocybernetics and 
Biomedical Engineering Polish Academy of 
Sciences and Ober Consulting company.

Due to the strong magnetic fields in the 
examination room, the XY Oculometer MRI 
control unit is made of non-ferromagnetic 
materials to prevent the interference with the 
MRI scanner. All connections between the eye 
movement sensor, control unit and the data 
recording computer are made of optical fibres. 
The XY Oculometer MRI system has been 
successfully tested in the MRI scanner 
generating 7T magnetic field.
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When measuring eye movement responses to 
visual on-screen stimulation, the 
synchronisation between stimuli and recorded 
data can be provided by means of a screen 
sensor attached to the display surface. The 
screen sensor measures the luminance 
changes of the underlying screen area. The 
luminance changes are sent to the main 
control unit by means of optical fibre and are 
recorded along with the eye movement data.

The XY Oculometer MRI system recordings 
can be precisely synchronised with the MRI 
data using the synchronisation option. The 
time-stamps for the beginning of the slice or 
the layer, generated by the MRI scanner, are 
led through the optical connection to the 
control unit, and can be recorded along with 
the eye movement.

The XY Oculometer MRI is powered from the 
rechargeable battery mounted inside of 
separate unit which may be detached from the 
control unit. The battery short circuit is 
prevented by means of a double fuse system. 
Currently used battery unit can be easily 
replaced by the second battery to extended 
available examination time.

When used with other measurement 
equipment the XY Oculometer MRI can be 
synchronised by means of an external square 
wave 500 Hz TTL signal, providing the time 
reference for each sample.
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