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Today, parallel dataacquisition approachesare usedwidely in MRI, bothfor clinical diagnostic imagingandfor researchapplications.
Whereas in a traditional sequentialMRI scan,dataarecollectedonepoint andoneline at a time in thepresenceof varying magnetic
field gradients, parallel MRI usesspatial information from arraysof radiofrequency detectorcoils to acquiremultiple datapoints
simultaneously,thereby circumventingbasic limits on imaging speedandefficiencyassociatedwith traditional sequential approaches.
The useof RF coil information in combination with the traditional Fourier information availablefrom field gradientsincreases the
complexity of imagereconstruction. In fact, parallel MR imagereconstruction may be represented as a generalizedlinear inverse
problem. This formulation highlights connections with other modalities as well as sheddinglight on both the potential and the
limitationsof parallelimaging. In this talk, the fundamentalsof parallel MR imageacquisitionandreconstruction will be reviewed.
Analogieswith X-ray computedtomography, MIMO wirelesscommunication, and magnetoencephalography will be explored, and
somefuture directionsin parallel MR reconstruction algorithms, hardwaredesign,andclinical applicationswill besurveyed.

Educational objectives:
1. Understandthe basicphysical principlesof parallelMR dataacquisition andthe basicmathematical principlesof parallel

MR imagereconstruction.
2. Recognizeanalogieswith other imagingmodalitiesandcommunication technologies.
3. Identify fundamental physical(electrodynamic)limits of performanceof parallel MRI systems.
4. Appreciate someof the mostcommoncurrentandthemostpromising future clinical applicationsof parallelMRI.


