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ABSTRACT

Human vision cannot precisely determine the 3D coordinates of an object.
The optical tracking with marker-based system, which is capable of capturing position
and orientation of an object, is implemented to correct this error. Medical applications
such as image-guided surgery will benefit from this system, which can identify the
position and orientation of a surgical device relative to the markers. This thesis
provides and demonstrates a design framework for combining multiple sources of
information. Initially, the system was implemented using MATLAB® to test the
algorithm, so that the experiment simulates the actual condition at work. To create the
image marker in 3D 2 images are combined with image markers from the left and right
camera. Each image consists of 12 spheric markers that must have different length.
The image is taken to the image processing in order to remove the unwanted parts in
the image. After that, the computer calculates to find the position and orientation of
the marker in 3D by using Fundamental Matrix. The position will be used to show the
result in 3D graphic. Translation errors were tested for mistakes in the process, and the
positions of markers were compared from the experiment. The Root Mean Square

Error was less than 0.5 mm.
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