Universal compressive sampling by spread spectrum
and application to magnetic resonance imaging
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Abstract

We propose a novel compressed sensing technique to ateefleeamagnetic resonance imaging (MRI) acquisition praces
The technique consists of multiplying the signal of intéreg a wide bandwidth modulation before projection onto @nty
selected vectors of the Fourier basis. Firstly, in a digitting with random modulation, we prove that the technigueniversal
in the sense that the required number of measurements foraseaecovery is optimal and independent of the sparsijsb@his
universality stems from a drastic decrease of coherenceeket the sparsity and the sensing bases, which relates teadspf
the original signal spectrum by the modulation (hence thmenapread spectrum). Secondly, we show that the spreadgpect
technigue remains effective in an analog setting with chirpdulation for application to realistic Fourier imagingnélly, the
proposed technique is thoroughly studied in the context & My means of numerical simulations, as well as phantom and i
vivo experiments on a 7T scanner. Our results suggest thrateghnique is superior to state-of-the-art variable dgnSourier
under-sampling approaches.
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