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Introduction
Magnetic resonance tagging is an imaging technique that
inserts non-invasive features, called tag lines, inside the
heart muscle. Each tag line on an image corresponds to a
3D tag surface that cuts the heart and deforms with the
heart's motion.

Purpose
Quantitative analysis of left ventricle motion can be per-
formed by tracking the tag surfaces motion, where the
intersection of orthogonal tag surfaces resolves the 3D
motion of the heart tissue. Although, previous work was
done to construct tag surfaces between image slices, it was
restricted to the specific tag lines and not between them.
The reconstruction of the tag surfaces, based on their har-
monic phase value, enables an accurate tracking of 3D
motion of the cardiac tissue, which will enable an objec-
tive and accurate assessment of cardiac function.

Methods
In this work, we propose a method for tag surface recon-
struction and tracking using the harmonic phase (HARP)
technique. Cubic-splines were used for the interpolation
of the phase tag lines - which correspond to a specific har-
monic phase value - and build the 3D surface of that
phase value. Surfaces can be generated from short- and
long-axis views of the heart in order to obtain tag surfaces
of different orientations.

Results
The method was tested on real images obtained for nor-
mal subjects. The proposed method showed the deforma-

tion of phase surfaces with the 3D motion of the left
ventricle.

Conclusion
The advantage of this technique, versus other similar
methods, is the ability to generate arbitrary tag surface,
not necessarily the ones corresponding to the tag lines. For
continuous choices of phase values, corresponding sur-
faces are continuously generated and parameterized by
the harmonic phase values. The use of HARP also provides
a rapid and fast way to identify the tag lines, and hence,
generate the surfaces.
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