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What is the
Parallel Imaging?

2015.07.17(fri) 4 Yokohama City University Medical Center



30th Kanagawa MRI Technical Meeting

Parallel: 17, i 5

FIF (CHEZRDNIE T I 55

2015.07.17(fri) 5 Yokohama City University Medical Center



30th Kanagawa MRI Technical Meeting

Parallel Imaging
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Matrix : 256%256 GRS (C |
Pixel size : Tmm?2
SNR : 100%
TA : 100sec

® Rectangular FOV ( FOV phase )
® Rectangular Matrix ( Phase Resolution )

® Half Fourier ( Phase Partial Fourier )

2015.07.17(fri) 14 Yokohama City University Medical Center



30th Kanagawa MRI Technical Meeting

N phase’éﬁ%j- (For shortening the TA)
® Rectangular FOV ( FOV phase )
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® Rectangular Matrix ( Phase Resolution )

k-spacedDmimZ fE5] <
- TAXGiHaE
- ZEfH D AEFRE (R
- SNRI(Z[E]_E

30th Kanagawa MRI Technical Meeting

>

[ Rectangular Matrix 50%(128) CdpA (3 ]

- TA : 50sec  (}5#@)

* Matrix size : 128X256

* Pixel size : 2X1mm?2 (3LK)
+ SNR: 141%  ([@E]L)

2015.&




30th Kanagawa MRI Technical Meeting

)
N phaseémb ; (For shortening the TA)

® Half Fourier (Phase Partial Fourier)
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The history of evolution

k-space-based algorithms

Simultaneous Acquisition of Spatial Harmonics
(SMASH): Fast Imaging with Radiofrequency Coil Arrays

Daniel K. Sodickson, Warren J. Manning MRM 38:581-603 (1997)
/|

AUTO-SMASH: A self-calibrating technique for SMASH imaging

Peter M. Jakob #*, Mark A. Griswold ?, Robert R. Edelman 2, Daniel K. Sodickson °

Received 19 December 1997; received in revised form 17 March 1998; accepted 18 May 1998
\___________________ ]

Magnetic Resonance in Medicine 45:1066-1074 (2001)

VD-AUTO-SMASH Imaging

Robin M. Heidemann, Mark A. Griswold, Axel Haase, and Peter M. Jakob™
\ |

Magnetic Resonance in Medicine 47:1202—-1210 [2002)

Generalized Autocalibrating Partially Parallel
Acquisitions (GRAPPA)

Mark A. Griswold,'™ Peter M. Jakob,' Robin M. Heidemann,' Mathias Nittka,?
M VV1adimir Jellus,? Jianmin Wang,? Berthold Kiefer,? and Axel Haase'
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SMASH, SENSE, PILS, GRAPPA

How to Choose the Optimal Method

Martin Blaimer, Felix Breuer, Matthias Mueller, Robin M. Heidemann, Mark A. Griswold, and Peter M. Jakob
AUTO.SMASH VD-AUTO-SMASH

4

|

I

I

I

I

I

I
4
w
I

|

I

|

I

|

I

W“w

\AAAAAAAAAAAAI

——————— — - -
T - - - ——— - —
i}
fa) (b) - (€) - (@) .
FIGU', -type
unde — Ak
(m = 2 coil
weig|
FIGUI

an acct‘\-'“‘\-v \" — L’n NyTY TN

SMASH and VD-AUTO-SMASH re-
construction process. Each dot rep-
resents a line in k-space in a single e GRAPPA

coil of the receiver array. A single , .

line from all coils is fit to a single ACS —
line in a sum-like composite k-space. ¢ \ ¢ ¢
B, GRAPPA uses multiple lines from ‘2 . 5 e S .
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SMASH, SENSE, PILS, GRAPPA

How to Choose the Optimal Method

Martin Blaimer, Felix Breuer, Matthias Mueller, Robin M. Heidemann, Mark A. Griswold, and Peter M. Jakob
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Characteristic of
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What happens
If you change the

Reduction
Factore
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Matrix : 256 , Reference Line : 32
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What happens
If you change the
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