Minimum Acquisition Time Calculation for 2D /3D Acquisition Methods

I. 2D Imaging
We use a frequency encoding in one direction and phase encoding in the other.

* Imaging Parameters:
" Npo (N): Frequency encoding (readout) matrix size
" Nz (N): Phase encoding matrix size
* TR: Repetition time
* TE: Echo time
*  NEX: Number of excitations (number of averages)

The acquisition time (T,.,) 1s given by:

Tpeg = NEX [N (TR

II. 3D Imaging

For 3D mmaging, we have to use one of two methods:
1. Multsslice acquisition (multiple 2D slices)
2. 3D Fourter imaging (using phase encoding along the slice direction)

* Imaging Parameters:
" Npo (N): Frequency encoding (readout) matrix size
* N, In-plane phase encoding matrix size
= N,: Number of slices
* TR: Repetition time
* TE: Echo time
*  NEX: Number of excitations (number of averages)
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Tp(3D) = NEX [N, [N, (TR

Notes:
1. floor: next integer below, ceiling: next integer above.
Ex:: floor(1.7)=1.0, ceiling (1.1)= 2.0.

2. Since the readout direction 1s “for free”, select the largest matrix dimension to be along
this direction. You have the tlexibility (and the duty!) to assign the encoding directions as
you prefer to minimize the acquisition time.



