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Through-Plane Acceleration in FMRI
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Hadamard Phase Encoding
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e The Time Series Hadamard Coefficients:
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Separation Model

Simulated Results

A. Calibration Images

B. Acquired Aliased Time Series
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*Sagittal images are from https://my-ms.org/mri_brain_sagittal. htm.

D. Separation Process
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A. Calibration Images

B. Acquired Aliased Time Series

* In the mSPECS-CAIPI model, the bootstrap
sampling method and artificial aliasing of
calibration images technique will be
incorporated with the separation equations.

* The separation process:
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 The estimated reconstructed images:
B = (XaXa+ CaC) " (Xja + Cyv)

Resting State Simulated Results

k, k-space

Image with CAIPIRINHA
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O Data with phase modulation of = @ Data without phase modulation

TR, = Slice; + Slice, + ¢
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*Sagittal images are from https://my-ms.org/mri_brain_sagittal.htm.

D. Separation Process
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11] and [ 21| are acquired aliased images from time series.| | and | _-2'| are artificial
TR12 TR TR12 TRZZ

aliased calibration images. The S; ;; denotes the it slice, jt* part, and k denotes the direction of
horizontal image shift (Left or Right).

Simulated Study
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Original image k, k-space Image with CAIPIRIVAT

O Data with phase modulation of 7 @ Data without phase modulation * Additional global phase modulation to each slice

A. Calibration Images

B. Acquired Aliased Time Series

 The total fMRI time series is 640 TRs, first 40
TRs are used as calibration images

e 32 coils sensitivity maps with different phase
for different slice

e 8 sagittal brain images with through-plane
acceleration of 2, 4, and 8
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Activation Simulated Results

TR, = Slicey + Slice, + ¢
TR, = Slice; — Slice, + ¢

*Sagittal images are from https://my-ms.org/mri_brain_sagittal. htm.

D. Separation Process
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aliased calibration images.
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CNR

Activation Detection

SENSE
Ave ROI CNR: 0.287
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Ave ROI CNR: 0.683 Ave ROI CNR: 0.885 Ave ROI CNR: 0.879

Ave ROl z-test: 0.917

Ave ROI z-test: 3.985

Ave ROI z-test: 5.430 Ave ROI z-test: 5.445




