
3

Figure 1.1: Optical motion capture systems work by tracking retroreflective markers placed on the
body. Since these markers appear as bright dots to the cameras filming them, they are easy to detect.
Multiple cameras are then used to triangulate the position of these markers.

as bright dots on the infrared cameras looking at them (see figure 1.1). Optical systems use a
number of such infrared cameras to detect the two dimensional positions of every marker. Because
the cameras can be calibrated to a known common coordinate system, a marker’s three dimensional
position can be triangulated from its two dimensional projections on the cameras that see it. The
maximum magnetic field that can be generated by the source and the minimum amount of field that
can be measured by the markers mean that the markers can not get too far away from the source.
Magnetic systems are also prone to magnetic interference generated by metallic objects, which are
almost impossible to avoid. Due to these reasons, optical motion capture systems are more common
than magnetic ones.

Typical optical motion capture systems are quite expensive. To obtain high accuracy,
many cameras need to be employed. This is especially true if markers are to move in a large area.
This is due to the perspective effect which means projections of father away points move less as
they move in space.

In order for a marker to be triangulated, its projection on several cameras need to be found.
Since all a camera sees is a cloud of bright dots, the markers corresponding to each other in all cam-
era views must be identified. Some motion capture systems accomplish this correspondence using
“active” markers that emit an infrared pulse which uniquely identifies every marker. Since these


