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High-resolution 2D profiles or 3D reconstructions of cellular structures are routinely generated using an inter-
ferometric technique, Optical Coherence Tomography (OCT . The main advantages associated with OCT are
its high resolution and depth of penetration, which are in the micron and millimeter ranges respectively. The
main purpose of this research is to investigate the physical mechanisms associated with Spectral Domain OCT
(SD-OCT) imaging in order to identify the key parameters affecting imaging performance. This was achieved
through system characterization, modeling and simulation of the SD-OCT system currently under develop-
ment at Stellenbosch University. The mathematical model, developed in Mathematica®, and the simulation,
developed in Matlab®, allow us to observe the effect the critical parameters will have on the detected signal,
which provides us with the means to quickly test the limits of the SD-OCT technique. Specific samples were
simulated and verified experimentally using our SD-OCT system. We found that the model allows us to sim-
ulate a more general case due to the inclusion of the more complex interactions, which will provide the user
with more information to aide in experimental work. In the future, the model limitations can be addressed,
namely moving from a discretized sample to a continuous non-homogenous sample and the inclusion of the
effects of system optics such as objective lenses.
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