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The Biggest Unknowns in Functional MRI

Relationship between neuronal activity and BOLD contrast?
Source of BOLD dynamic characteristics?
Sources of variability?

What’s really in the noise?

What’s “resting” state?

Other sources of functional contrast?
Ultimate temporal resolution?

Ultimate spatial resolution?

. Ultimate clinical utility?

10. Best display methods?

11. Best processing methods?

12. Optimal Field Strength?
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Relationship between neuronal activity and BOLD contrast?
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Source of BOLD Characteristics?
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Sources of variability?
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What’s really in the noise?

17-23 Hz
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What is “resting” state?
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Other sources of functional contrast?
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Ultimate temporal resolution?
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Ultimate spatial resolution?

Resolving columns with single shot EPI is a goal..

0.47 x 0.47 in plane resolution  0.54 x 0.54 in plane resolution

Multi-shot with
navigator pulse
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Ultimate clinical utility?

Needs:
Real time feedback
Characterization of confounding effects
Robust yet incisive set of probe tasks
Baseline information?
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Best processing methods?

fMRI data, and noise is time and
space varying in predictable and
unpredictable ways over several
temporal and spatial scales...

Signal and noise models...
Model free, open ended, methods?

Classification methods?
Multivariate methods?
Connectivity (across time and space scales?)



Best display methods?

To convey:
-collapsed multidimensional data
-sense of data quality

Surface

Glass brain

ROI

Time courses
Example slices
Connectivity maps?
“Quality” index?



Optimal Field Strength?

Utility vs. Difficulty

Both depend on the specific needs

...needs tend to increase with better technology
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