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Evaluation of Pigmentation in Human Skin Applying Independent Component Analysis

�Determination for Area and Density of Pigmentation Using Microscopic Images�

Natsuko OKIYAMA�, Osamu OSANAI��, Takaaki UEMURA�, Eijiro TAKEUCHI�,
Koji MINAMI�, Nobutoshi OJIMA�, Kimihiko HORI�

(Accepted April 10, 2007)

Abstract

We present a technique for determination of pigmentations in human skin using microscopic images applying in-

dependent component analysis (ICA). Conventionally, L� value (CIELAB) has been widely used for determination

of pigmentation. However, redness of facial skin also causes a decrease of L� value. The technique using images apply-

ing ICA enables to quantify changes in pigmentation size by area and in depth by density of melanin respectively, with-

out influence of redness.

In order to avoid distortion of skin which interferes accurate quantification of pigmentation areas, plate glass

was applied at the open end of the probe of microscope. The digital images detected were analyzed by ICA, and mel-

anin component of the images were obtained. After noise reduction process, the images of pigmentation were

binalized to specify areas, followed by calculation of densities of melanin pigments. Results of determination for season-

al changes of pigmentations in 45 women’s facial skin and changes in 60 women’s facial skin under treatment with

lightening essence of pigmentation are shown.
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