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Problem Motivation

For accurate, clear images to be created, the subject must remain still in the
MRI scanner. Even very small movements can distort the image enough to
make the data unusable. The MRI scanner costs $500/hour to run in
addition to technicians running the machine and attempting remove blurred
data samples. For this reason, any data loss results in a significant loss of
productivity. To train subjects to remain still, MRI simulators are utilized to
familiarize subjects with the scanner environment. Current head tracking
systems are too expensive to be cost effective.

Requirements

*Have the abllity to detect movement in 6 degrees of freedom
Fit into the MRI simulator, approximately 4 cm size restrictions
*Non-ferrous materials must be used if the device Is to be used in an actual

The analog input is converted into angle of rotation through the
equation. Vout — ﬂ'ffset)
sensitivity

o = arcsin (

where Offset is equal to the device output at 0° and sensitivity is 35
mV/°

« A constant calibration returns an average angle of rotation for both X
and Y axis for the last 10 sample readings

« When the current angle reading is 1° above the calibration value the
subject feedback turns on until they are once again settled into a steady
state.

Testing

* Inclinometer output
compared to angle gage
reading

* 45 measurements at varying
Intervals for both axis
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Figure 4: Calibration and accuracy testing for inclinometer

Future Considerations

« Sensor with 6 DOF
* Interfacing with video feedback
« Graphical researcher feedback
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MRI instead of simply the simulator

*Accuracy must be as precise as .1 degrees of rotational movement
*Feedback must be given to the subject when they exceed the threshold of
1 degree of rotation to alert them that they must stop moving

Total system should cost less than $500

« Testing angles include
optimal range

Figure 3: Testing set up




