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Abstract

Polarization imaging systems have been widely used to selectively characterize skin lesions. Nevertheless, current systems are used in
single-mode due to the limitations of a fixed polarization mode and a single-working distance of light source, in which uniform light
distribution is achieved on target area. To address such limitations, we developed a variable polarization imaging system based on
multi-working distance of light source for various clinical diagnoses. In this study, we characterize the imaging system and present
experiment results demonstrating its clinical usefulness. The imaging system consists of a CCD color camera, linear polarization filters, and
a single-layered LED ring light source which provides uniform light distribution at multi-working distances. The first polarizer was placed
on the light source and the second polarizer placed on objective lens provides continuous linear polarization angle from 0° to 90°.The clinical
efficacy of the imaging system was investigated by acquiring and analyzing clinical images of skin wrinkle and dental plaque. With the
experiments, we verified the potential usefulness of the imaging system for other clinical applications.
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X| (4) E24 (5) 2FAHEE (6) LEDZH2| 7H2I{92mm)
Fig. 1. Optical system to measure LED incident angle (1) CCD (2) White LED
(3) 0°-90° Rotary stage (4) Track (5) White diffuse reflectance target.
(6) LED distance(92mm).
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Fig. 2. Developed imaging system. (a) Imaging system. (b) Light source. (c) Independently designed 2nd linear polarizer.
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Fig. 3. Imaging system setup for (a) skin wrinkle detection of dorsum of hand and (b) dental plague detection.
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Fig. 5. Skin wrinkle images of dorsum of hand (a) Natural image (b) Parallel polarization image (c) Blue channel image (d) Shade correction image

(e) Polarization image (e) Skin replica image.
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Fig. 6. Dental plague images depending on polarization angles (a) Natural image(45°) (b) Cross-polarization(90°) image
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Table 1. Dental plague density depending on polarization angles.
By ) 90° 89° 88° 87° 86°
K22 (%) 3.02 3.86 2.80 2.97 2.88
RIME(%) = (KIM2] & =/ F T =(62500)) x 100
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