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Biomedical measurement and color analysis of human skin

by using spectroscopic approach

Takaaki MAEDA

Abstract - 1 have studied Monte Carlo simulation of spectral reflectance based on a

multi-layered skin tissue model which can be used for fitting a spectrum to the measured result.

In this paper, I introduce a skin image reproduction method based on color generation using a

multi-layered skin tissue model. The RGB image and the spectral reflectance of skin are

obtained at the same time by RGB camera and spectrophotometer, respectively, and the skin

image is separated into the color component and texture component. The texture component is

then synthesized to new RGB values calculated from the simulated spectral reflectance. The

results indicate that the method 1s useful for application to dermatology and cosmetics fields.
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Fig.1 (a) Skin tissue illustration with complex structure
and (b) a nine-layered model.
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Fig.2 Layered Monte Carlo simulation in tissue.

4. £ FREDD I L HEER

ZDOXH 7 MNEBIZHENRZ RS LT25E, Fig3
(™S R B ARERR PR O SEIR IR O BEL AR ML K D,
WEMEBR A & L CREREICRE> T 240, &
FRER R & U CEHAIS D, FREPNERD FETR IR
HEITEIC, REEORA T =RE, BERE - R TR
D~ET B ERE - MIRIFREAFEICKEL, &8
FNENDORENMENZZELZIZ LV R D720
Fig 12T K 5 728 5 0 SRS SR i & LT
N5 (ARG - 380-780nm) , F£7-, FENERIC
PO & 9 7 ERIGEIRARZE & L CHEET 5354,
IR EREZEZR S UCEET 5 L, FigsD X 9 ek
EBBOLND, HEROSHEBR TITRED Z< &



SRAEMTHER G2 b OB - B I

FERORTDBETE, REROSLER TIIAH M
DTFEITHER TE 2V, X 0 I OFRM A 48122
FTHZENTETCND, IG5
WAREEOBEWNNC LS HOTHY, 4SNEEE ST
L1200 TH, RERETOBBENRSIEREHE
T5HZENEEETH LY,

7

10

- M & (cm! M) HbO2 E
' .\ W & (em!'M')Hb
.:p | LT B & (cm! M) Melanin
l.:=||||.. " l‘F‘

I\ “.
'::: :::lllllllllllu:=‘|llllli Eii“ii“.““““:“

W s (em™) Whole Blood
W g Whole Blood W /s (em™) Epidermis & 3
M g Epidermis & Dermis Dermis
10 llllllllllllllllllllllllllllllllllllllllllllllll‘;

Anisotropy parameter

Molar extinction coefficient ( cm -t M‘l)
Scattering coefficient (cm l)

10
400 450 500 S50 600 650 700 750 800 850 900

Wavelength (nm)

Fig.3 Optical parameters used in the study.
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Fig.4 Spectral reflectance curves of human skin.
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Fig.5 Spectral reflectance images of internal bleeding.

(a) Calculated skin color (b) Texture component

(c) Color + texture

Fig.6 Skin image reproduction. (a) Skin color calculated
from spectral reflectance, (b) Texture component, (c)
composite image of skin color and texture component.
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Fig.7 Skin image reproduction.
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