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ABSTRACT

The use of optics in medicine is the largest single technology sector in that exists, as part of every major device
company, and part of most point-of-care therapeutics. Specialized cameras and the principles of machine learning and
machine vision are more and more being deployed within medicine. The advances in surgical guidance and cancer
therapy are at the cutting edge of these. An example is structured light imaging for margin detection, where the
principle of high spatial frequency scatter is illustrated as highlighting the contrast of tumor associated collagen
structures. This example uses the principles of coded aperture imaging and postprocessing of the image to pull out
unique contrast and dynamic range that is not otherwise available from simple diffuse imaging of tissue. Another
example is in molecular guided surgery, where fluorescence system design is used to capture signals that are specific to
the molecular tagging fluorescent molecules present in the tissue. This latter example is now widespread and growing
throughout many subspecialties of surgery. Principles of time of flight imaging are also evolving and potentially allow
for subsurface imaging over wide areas, to give the surgeon insight into the tissues just below the surface that they are
imaging. Finally, examples of time-gated imaging are illustrated to image tissue oxygen and radiation therapy
dosimetry. Taken as a whole, the design of illumination and detection allows for maximization of the signal and
sensitivity to the constituents of the disease being treated.
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