























Examples of Authomatic Standard Planes Extraction and Alignment
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Figure 5. Automatic alignment of apical view for three cases: on the left column is the default acquisition configuration, on the

right column the detected standard planes.

Motion Tracking with Robust Information
Fusion and Collaborative Trackers

Methodology

Determining the endocardial boundary of the left
ventricle over the entire cardiac cycle is performed by
exploiting the information in the database. Motion
patterns are learned through manifold mapping and
clustering which are used together with statistical
shape models, traditional pattern tracking and learned
boundary detectors.? Fully automatic delineation of the
LV border is performed on the end-diastolic phase of the
cardiac cycle using the knowledge-based probabilistic
model. LV motion is incrementally tracked in subsequent
frames by robust information fusion from all learned
models. Motion determination is achieved in an additive
process. Given the LV shapes from previous frames, the
most probable motion pattern is determined through
registration to the offline learned patterns. This results in
a prior shape for the current volume according to motion.

A second shape is computed based on the learned
boundary detectors and a third shape is computed based
on standard template matching of the control points. One
final source of information is a statistical LV shape model.
All the sources of information for the LV shape are fused
according to their probability to determine the current
segmentation of the LV. The resulting method is extremely
robust to anatomical landmark ambiguity, signal dropout,
weak edges or non-rigid deformations (Figure 4).



Conclusion

Robust and consistent automatic navigation and quanti-
fication of volumetric cardiac ultrasound data is possible
by exploiting domain expert knowledge embedded in
large annotated volumetric image databases. One ap-

plication of this novel technology is automatic alignment

and extraction of standard views from a full volume
cardiac ultrasound of the left ventricle (Figure 5). The
user can select standard apical views or short axis views
of the heart without having to navigate the volume in

a traditional way. This improves workflow and has the
potential to increase the user consistency. A second
application is automatic delineation of the left ventricle
endocardium throughout the cardiac cycle while taking
into consideration expert knowledge on border location.
The introduction of database-guided learned pattern
recognition for automatic identification of anatomy in
full volume cardiac ultrasound significantly improves the
workflow and opens up new possibilities in quantification
of cardiac function.
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