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The analysis of motion parameters is
very important in medical diagnosis of
lower limbs. Nowadays, there is a
strong demand to develop new
systems based on markerless
methods which will be able to perform
a full volumetric analysis. In this paper
we present our methods and
algorithms developed for a prototype
of a full-field 4D scanning system
based on laser triangulation method.
Four scanners capture the surface of a
moving object from four directions
simultaneously. As a measurement
result we obtain a time-sequence of full
3D point clouds which represent the
surface of measured object in
consecutive time instants. The
detection and tracing of biomechanical
landmarks is performed with use of
distribution maps of developed custom
shape parameters C and C . The

algorithm uses also a motion
prediction module which allows tracing
of fast-moving anatomical structures.
In the paper the scanning system and
the developed algorithms have been
desccribed and also some exemplary
results have been presented.

The primary experiments have shown
that the presented system is able to
trace selected anatomical landmarks
in time. Proposed parameters
describing surface characteristics are
suitable for selecting areas of
a n a t o m i c a l l a n d m a r k s . T h e
parameters are calculated with the use
of a non-iterative, numerically stable
algorithm. The resulting trajectories
are sufficient for animating a simple
skeleton model.
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Point cloud before and after
interpolation operation.

Four point clouds representing
a pair of lower limbs.

Visualization of the final project of the four-module
measurement system.

Visualization of parameter value distribution for real
measurement data.and simulated
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4D data processing path for anatomical landmarks monitoring and tracking.

Point groups selected on real measurement data
and simulated data

Trajectories of selected point
groups for simulated data

Simplified dynamic
skeleton

Normal vector distribution on sphere and cylinder surface and
its application in .calculation of C parameter2


