The golden ratio is not the most uniform sampling

strategy for flexible temporal resolution dynamic MRI

The SILVER method — an Improvement upon Radial Golden Ratio Sampling Within a Coltan e
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 SNR efficiency (n) was estimated by uniformity as defined by the total electrostatic potential (U) of set of unit
charges at the tip of each radial spoke. U, was defined by uniform sampling (2D), and numerically minimized SILVER
potential for a window size, 4, in 3D. | ' ' ]
 Simulationsin 2D and 3D to explore potential gain at various sets of window sizes, S.
* |n-vivo acquisition of highly accelerated 2D arterial spin labelling angiograms#* at three different temporal | g ) _ FELEE  The red arrow points
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RESULTS
e SILVER can be optimized for and outperforms golden ratio based methods in both continuous window ranges
and discrete window size sets (Fig 2). . 16spoke PSF maximum log intensity _
* Small qualitative improvements compared to the golden angle method were observed in-vivo (Fig 3). §
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* SILVER has lower peak-to-sidelobe PSF than uniform sampling, but higher than golden angle sampling (Fig 4).
* Similarly, SILVER has lower noise amplification than golden angle sampling, but higher than uniform (Fig 5).

DISCUSSION
* We have presented an optimization framework for selecting more efficient increments for flexible radial
sampling.
 The cost function in the optimization can easily be modified to optimize for other PSF or sampling features. s \ | | <
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 E.g. Temporal incoherence (important for temporally regularized reconstruction methods). z : 2
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* E.g. Maximising the mean efficiency rather than the minimum efficiency in the set of window sizes, S. — ONIFORM - o - 1116 |
* For large windows, like those needed for 3D imaging, the SILVER optimization can be computationally intense.
« e . . . PSF characteristics for a 2D 16-spoke trajectory. g-factor maps for different trajectories (16 spokes)
* Once optimized, SILVER can easily be applied to any sequence that currently uses the golden ratio or golden The golden ratio method has the highest PSF-sidelobes, High gfactors are observed in the centre of the brain
: P : ( ) medium for SILVER, and lowest for uniform sampling. for all methods due to high undersampling factors.
means spoke ordering to produce efficiency gains ‘for free’. The effoct is woaker with a SIVER antimissd
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