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Skin Pigmentation Detection Using Projection
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ABSTRACT

This paper presents an approach for detecting and measuring human skin pigmentation. In the proposed
scheme, we extract a skin area by a GMM-EM clustering based skin color model that is estimated from
the statistical analysis of training images and remove tiny noises through the morphology processing.
A skin area is decomposed into two components of hemoglobin and melanin by an independent component
analysis (ICA) algorithm. Then, we calculate the intensities of hemoglobin and melanin by using the
projection transformed block coefficient and determine the existence of skin pigmentation according to
the global and local distribution of two intensities. Furthermore, we measure the area and density of
the detected skin pigmentation. Experimental results verified that our scheme can both detect the skin
pigmentation and measure the quantity of that and also our scheme takes less time because of the location

histogram.
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= 273 stell A AR @ B Lu 5 [919] el oM A FEE el A oF 005ml =
gk A HFo] o A S-S F 149 2 e 3 A JFe Ars 2Ae g, w3
o] A= RH At Wgo] & Wzt AFlstar, 2AAA 7 AEE 9SS A I 99 L A4 3
THF R AE Aol e s @ 2 G 7pA AR vkt o] w 2ol
dark ¥ medium shadow 74l e 59 A AgA 7 H8" A5 e A Aol 7T
slmaEyl Aol Webd AEGET Ao 3k 2% 70 AL AdA e g Frt A9E Ko
2 Ava ddEoe] o] o] M4 HFRPJe R T o] REFE, A ApdA o] A8H A5
A3 ded A7 EAsAaL, specular $H7 el A HFe] o] v Fgron, AE 29
= s En g depd AR o] 2F 2 g5 7 HFE AL AL ASS FQsink o] 2% WA
E .60 = SHOIMO| M A AE
ahadow | shadow | shadow | Lighs | Sun | Spocular
Detected area [%] 6.95 11.52 7.54 9.68 8.14 497
Proposed .

algorithm Standard deviation 17.04 18.07 15.54 20.07 16.61 8.54

Error rate [%] 22.85 52.79 1.28 0 1.19 48.7

Error rate of Lu [%] 27.04 47.80 2.69 0.55 1.27 278
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E 2. XM Ajchdel Oje Ms HI|
Skin without Skin with . . .
pigmentation pigmentation Testing sample.1 Testing sample.2 Testing sample.3
Brand & . MA} EA} BB magic
_ — A
item HAY. primer base blemish cover balm cream
De;fg;ed 0.00% 9.68% 0.12% 0.00% 0.15%
Standard 761 20.07 9.17 772 898
deviation
= A4 oF gl 7k YERdY =7 FLe 7FF IR FFS AHESE Y
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t}. o] w, A7} T2 20070 5 G Aol o e o 2ot Lue] R R Ade] A4 R 7)wke
A W2 AZ A AZ LS 245 o] 1Y 2 e e HEste, Al 2 ChCrel 270
120 e AT ojuf =1 4ol w2 tFst 1 Ade] A Rl F7F A9 o B9 W EE
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