Optimal Driving Configuration and Coil Array Geometry for Parallel Imaging
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Introduction: Parallel imaging in MRI has aroused great interests in different array designs, which from planar to volume, multi-
dimension and multi-function. During practical array designs, port configuration and array geometry are very important to parallel
imaging performance, especially at high field (1-2). In this research, SNR and g-factor of three coil array geometries and different port
configurations were evaluated for SENSE imaging.

Methods: The finite difference time domain (FDTD) method was employed to solve Maxwell's curl equations for B1 sensitivity. Eight
coil array models were constructed with different port configurations and geometries. The regions of interest (ROI), 47, 29, 20 cm in the
left-right (I-r), posterior-anterior (p-a), and inferior-superior (i-s) directions were divided into a mesh of 218,080 Yee cells (the basic
element of 3D meshes in FDTD calculations) respectively and with resolution of 5mm in each dimension. Coils were modeled by

assigning the conductivity of copper (5.8x10’ S/m) to cells in the selected regions so as to form coil array elements. The steady-state
magnitudes of the magnetic flux density (B,) in all of the cells can be calculated. According to the principle of reciprocity (3-4), the
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respectively. Array performance can be evaluated by the
geometry factors and their SNR, which was calculated by the
root-sum-of-squares (RSS) combined signals of the individual
coil elements:
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correlation matrix.

Results and Discussion: In the table 1, the SNR values of three dimensional coil arrays in Fig.3 are obviously higher than one and
two dimensional arrays in Fig. 1 and Fig. 2. For each kind of array, the values of SNR are all similar for different port configuration, but
for g- factor, the average values of regularly accordant ports layout are a little bit lower than the other layout. The different port
configuration can affect the magnetic field distribution of coil array and sensitivity, as well as the g-factor. For regularly accordant port
layout as in Fig. 1la, Fig.2a and Fig.3a, the magnetic field distribution of each element in coil array is obviously separated from the
others, so the sensitivity is fit for parallel imaging, the geometry noise is lower and the g-factor is improved.

Conclusion: The simulation results show that the regularly accordant ports position and multi-dimensional layout of coil elements will
gain much higher SNR and better parallel imaging performance.
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Table 1 Comparison of SNR and g-factor of coil arrays
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