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Abstract

In medical imaging ultrasound and magnetic resonance modalities are well established.
Relying on different physical backgrounds they can in principle be applied independent of
each other and at the same time. While MR imaging is advantageous for the visualization
of various tissue contrasts with high spatial resolution, ultrasound is cost-efficient and
known to work in real-time. This real-time applicability renders it particularly interesting
for MR motion correction approaches. Here we will give an overview of past work, present
a commonly applied ultrasound tracking algorithm and show current work in progress.

First MR-ultrasound experiments focused on the feasibility of operating an ultrasound
device inside the scanner room, because applying MRI and ultrasound simultaneously
can cause severe hardware interference on both systems. Shielding the ultrasound de-
vice properly was shown to solve these problems and tracking simple phantoms inside
the scanner was found to work reliably[1]. Following in-vivo experiments with motion
correction during cardiac MRI acquisition revealed promising results[2].

The main challenge for an ultrasound tracking algorithm is its real-time applicability.
At the same time demands for its robustness are high due to the generally noisy and
cluttered nature of ultrasound images. In this environment, a stochastic algorithm[3] has
been tested successfully. It approaches the tracking problem with multiple hypotheses
and has provided reliable results in previous studies[1, 2]. As it is easily extensible it will
be capable of dealing with more sophisticated ultrasound hardware features yet to come.

Currently, MR compatible ultrasound hardware is undergoing several improvements.
The opportunity to track in three dimension might give rise for new motion correction
approaches. Fraunhofer IBMT develops a 3D real-time ultrasound device which is being
implemented and combined to the MR research site of Fraunhofer MEVIS. Its special
feature is the acquisition system for 3D volumes. A three dimensional ultrasound volume
is acquired by a rotating ultrasound transducer inside a shielded ultrasound probe and
data processing is speeded up to fit the needs of real-time applications. First experiments
with a motion phantom show very promising results in terms of acquisition speed as well
as tracking performance.
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