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Optical and mechanical design of polarization filtered dermoscopy

CAO Yi-xing', ZHANG Guo-qi'*, LU Yong-nan’
(1. Academy for Engineering & Technology, Fudan Uiversity, Shanghai 200433, China;
2. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033, China)
* Corresponding author, E-mail ;g. q. zhang@ tudelft. nl

Abstract; Dermoscopy has been widely used in the diagnosis of skin lesions in the clinical field. However,
difficulty remains in clear and accurate observation of the size, shape, color depth and size of superficial vas-
cular plexus vessels in the epidermis, dermal-epidermal junction and dermal papilla. Since the epidermis is
specularly reflective, it does not change the polarization state of the reflected light. Contrarily, tissue below
the epidermal layer of the skin tissue changes the polarization state of the source light. Based on this, we de-
signed a handheld system with a field of view of 22 mm and a magnification of 10 x that performs polarized
dermoscopy through the use of polarized illumination imaging technology, which more clearly and effectively
observe the lesions of deep skin tissue and the morphology of lesions, thereby improving the efficiency of clini-
cal diagnoses.

Key words: dermoscopy; skin disease imagery; polarized light
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Tab.1 Structure parameters of final eyepiece
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Fig.2 Optical system of dermoscopy eyepiece
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Fig.4 Optical aberration curves of polarized dermoscopy
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Fig.8 Unpolarized and polarized LED source illuminations. (a) Unpolarized source illumination; (b) polarized source il-

lumination; (c¢) Y-axis radiation distribution of unpolarized source; (d) Y-axis radiation distribution of polarized

source.
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Fig. 10 (a) Skin lesion under white unpolarized light; (b) skin lesion under yellow unpolarized light; (c) skin lesion un-

der white polarized light; (d) skin lesion under yellow polarized light.
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