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Target Audience
Signal processing engineers interested in parallel imaging for traveling
wave MRI [1-3].

Purpose

We aimed to demonstrate new parallel imaging and compressed sensing
acquisitions for traveling wave MRI, using a two-element microstrip
transmission line resonator array. This approach avoids the use of
complicated multimodal parallel traveling wave methods, as described in
[4].

Methods

A pair of microstrip resonators, designed as shown in Figure 1, were
situated orthogonally and jumpered at their crossover point to minimize
coupling between channels (each tuned to 298 MHz and matched to 50
ohms). This 2-channel antenna was placed 50 cm from a water phantom in
a 7 T scanner and images were acquired with a 2D GRE sequence. An
undersampling pattern with an acceleration factor of 1.3 in each direction
was designed with Poisson-disc sampling density as shown at left in
Figure 2. This sampling pattern was applied post-acquisition of the fully
sampled individual channels and total acceleration factor is 1.8. Three
algorithms for reconstructing undersampled data, GRAPPA, SPIRiT and
L1-SPIRiT, were implemented in the Matlab programming environment
(The Mathworks, Natick, MA, USA) and tested on the sampled images.

Results and Discussion

Figure 3 compares and contrasts the reconstructed images. For each pair,
a relative error figure of merit was calculated as:

Reconstruction Relative
H I— f Algorithm Error
_ frobenius
E= ||I| GRAPPA 0.066
frobenius SPIRIiT 0.219
L1-SPIRIT 0.205

All methods give an acceptable reconstruction for this
high SNR image. The relative error indicates that the
GRAPPA method outperforms SPIRIT and L1-SPIRiT
for this case, but further studies are needed with
different types of images and noise levels in order to
determine whether this holds for other configurations.

Conclusion

By using a very simple technique, with only two
transceiver elements, accelerated parallel-imaging and
compressed-sensing traveling wave MR can be
achieved.
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Figure 3. Top row: Reconstructed images.
SPIRIT [6] and d) L1-SPIRIiT [7].
reconstructed image and the original.
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Figure 1. A 2-channel traveling wave transceiver array,
fabricated on a teflon substrate as orthogonal copper-foil
microstrip transmission line resonators, was used to acquire
images for the parallel-imaging reconstruction experiments.

Figure 2.  Left: Poisson-disc undersamping pattern with
acceleration factor of 1.3 for each channel. Middle and right:
Individual fully sampled channels from a 7 T scanner using a 2D
GRE sequence (TR=250 ms, TE=3.2ms, 90° flip angle, 31.25 kHz
bandwidth, 3 averages).

a) Sum-of-squares, b) GRAPPA [5], ¢)
Bottom row: Difference images between each
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