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Topic: Extending the Imaging Volume of an Iris Recognition System

Abstract: Current iris recognition systems have a narrow field of view and a shallow depth of
field, mandating considerable user cooperation and training. The subjects must carefully position
themselves such that the correct eye is within the field of view, in focus, and is held stationary to avoid
motion blur; issues which make the system difficult to use.

Ideal iris imaging systems shall have a large field of view and a large depth of field and operate
such that persons can be identified without requiring their active cooperation. Equally important is that
these systems are efficient in capturing light, in order to maximize the signal-to-noise at the detector and
to enable short exposures (minimal motion blur). Traditional optics cannot provide both light-capturing
efficiency (low F/#) and a large depth of field in the same system. So the systems designer using
traditional optics is forced into an undesirable either-or situation.

Wavefront Coded imaging is an example of the emerging field of computational imaging, which
offer both fast F/# and extended depth of field. The imaging system uses asymmetric-aspheric optics and
complementary signal processing. These systems use computation (processing) as an inherent part of
image-acquisition, in contrast to traditional systems where image-processing is considered a post-
acquisition step.

We will present an iris recognition system that expends the depth of field by a factor of 3x over a
traditional imaging system while maintaining the same F/#. We will present an intuitive understanding of
the technology, the primary trade-off issues and point out the range of applications that can benefit from
Wavefront Coded imaging.
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