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A major advantage of confocal and multiphoton imaging is the ability to obtain optically
sectioned images from deep within a biological sample. Unfortunately, as you image deeper
into a sample, the image becomes highly aberrated and the resolution significantly reduced
due to mismatches in the refractive index within the sample. To overcome this problem an
active optical element can be introduced to shape the incoming wavefront compensating for
any aberrations induced by the sample [1, 2, 3]. A similar technique is often used by ground
based optical astronomers when correcting for atmospheric turbulence.
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Figure 1 shows a decrease in the full width half maximum (FWHM) of the axial point spread
function, relating to an improvement in axial resolution, when the shape of the active element
is optimized using different optimization algorithms for a set of optical test samples. Results
acquired with the various algorithms will be presented and compared in terms of time taken to
complete the optimization and the resolution enhancement achieved.
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