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The 3D optical transfer function (OTF) provides a complete description

of the imaging performance of an incoherent optical system for all

spatial frequencies in the object. It can be calculated using Fourier

transforms, or by using the geometry of an auto-correlation of the

cap of a sphere.

Previous work using the spherical geometry assumed either a low aperture

or a cylindrical pupil function. We present a generalisation of such

theories, giving a single integral which allows us to calculate high

aperture transfer functions  for arbitrary image pupils. 

We apply this new theory to wavefront coding fluorescence microscopy.

Wavefront coding is used to extend the depth of field in imaging systems.

First generation wavefront coding designs rely on a rectangular cubic

phase function across the pupil, hence the need for a generalised

theory to calculate the 3D OTF for such systems. We present our wavefront

coding results, and compare them against a normal widefield system,

and with the low aperture wavefront coding case.

