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We are investigating the effectiveness of polarization and wavelength filtering of images
to detect faint or invisible targets in turbid (highly scattering) media. Applications include
noninvasive skin cancer detection, fingerprint identification, and environmental sensing.
We also wish to learn more about how certain animals navigate and communicate using
polarized light. Our experiments involve relatively simple imaging and image processing
techniques. We typically use LabVIEW IMAQ software and optical elements such as
linear polarizers, liquid crystal variable retarders, spectral filters, and CCD cameras.

Polarizer
Lens \ Right Prism

Light Source / Evanescent
-. — wave coupled

~_ to fingerprint

Filter | |
Polarizer
— <> Lens

. Polarization —
*-' Difference Image' I cey
Camera

Refs. 1,2

* Use LabVIEW IMAQ to take two images: one with parallel polarizers
(I,) and one with crossed polarizers (I,).

* Use an affine transformation to calculate a polarization-difference image

(PDI):
AI=1-1
PDI = 255- %
AImax _AImm

(max and min refer to pixel intensities)

This transform utilizes the entire grayscale spectra
of the 8-bit images and prevents intensity clipping.®®

*  Repeat at different wavelengths and subtract results for final
spectral polarization-difference image (SPDI)

(variations of this algorithm are also used)
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