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Abstract

In this paper, we introduce a digital cross-polarization and fluorescent color imaging system for quantitative evaluation of skin lesions. We
describe the characterization of the imaging systems and the quantitative image analysis methods to show the feasibility for quantitative
evaluation of skin lesions. The polarization color image was used to compute erythema and melanin index image which are useful for
quantitative evaluation of pigmentation and vascular skin lesions, respectively. The fluorescent color image was used to quantitatively
evaluate "sebum" and "vitiligo". In quantitative evaluation of various skin lesions, we confirmed the clinical efficacy of the imaging systems
for dermatological applications. Finally, we sure that the imaging systemns can be utilized as important assistant tools for the evaluation of
skin lesions by providing reproducible quantitative result for widely distributed skin lesions.
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Fig. 1. Standard image acquisition systems. (a) Polarization color imaging
system. (b) Fluorescent color imaging system.

[11]. ) 43% Zhog °1<>Mh&,wg 43 91 e
Aoz ¥ Ho] Atk P J4 41%%}94 Fdo) 2ALF
*‘ﬂ‘ﬂiﬂﬂﬁ}w BE A 2oz B 72| go|5}

‘47‘19 2 31 FdE S Gt AL el e
= 3 G A 2Rl A Az g g5
“%’30] “‘aJ P:} L W%E ojap dack
FHoz e 4
de JJJ} R g I Fol g Pa! (cross—polanzatmn color imaging
system)ZH{4-6,14] 3| =)(sebum)<} 22 21714 F(endogeneous
fluorescence)d 3|5 FAthe] HHZ Hrlete &% A 9%
Al 2El(fluorescent imaging system)[13] 2 313 473<] 3 F4

=Y o & 7.

I. "z % g

A ZF A8 98 §5 A2

a3 1(a)ell Hole waAH A G4 A2 J4 FEA

QFA(frontal face)] U3 Wl BXE A7) 913 88 A<(ring
light)# 94 ESA] Y] 22L& Hass] 342 AA
il z2lx 22 CCD 7t g2 P Yok wAAF 44
BAT 43 G559 A% WP linear polarizer)e] HE-S 5
Zo g agtoz A Y A BN 2x7HE = sle H

waicke) PRk
oﬂ /\}_9. 04 /\1— /\]

#1e] A3 (glare)E A A 3t 3|57
}dEﬂ?H oz :5)5 g 2= 01E§ 6111‘;]. o]-nq =
Hlo] 2 A3l 2 kel Hlo] ¥ X% B AE(light distribution),

[ mlo o

196 | J. Biomed. Eng. Res.

o] 2 27 2] 94 ZHOptimal imaging angle) S Ao
ZH 85 HQTHST. 2 1(a)ol Hole 2L AL 7] Al AH]
o2 gA =9 AlFA] 9 HIEAS =o]7] 93] A= ol
G vzl Tl Al2E o2 A sl 9 A &o) b8t st
At

33 1(b)ell Hole PP A A 2{13] 95 Al cke) 7}
g e g Aol Falgt 4719 A A-A(FA: 320~
380nm)F93}, = AAd 28|32 Fe] CCD 7pete /444

o] low wWAPHA Fd Al=dF ARG o= QhHo] 3
EEx H2EE 53 HHstd S A 2"E 74 it 98
85 Agjet hvllet g 9 A2 5 A3 A7 3 ki
AR FLF 7 e ol halA B FGel A A

B. 28 F A 94 4

WA e A TE 9 dad Q1A AE ALgete] A7
Aoz BAEn. % ¢)u X(erythema index: E.I )& 3§04
H2A48 mE 32 HKport wine stain) 22 oA W 2
Mol #8310 Hahd <1d 2(melanin index: M.L)E 44 W

W (pigmentation skin lesions)®] 8 2?1 H7}e] 83}t
g2 el A E& e x ghe e Awr A A& ovl g
o T2 g dabd Qg2 e e 43 A a) male] o
< ol &3te] ANt ATi4, 6, 14]. AlG 2 A7 AA =4 H
A Qa0 2 7A Ho] 917) W) HER A Akl mn(R)z}
=49 QHG) A E okl 9] 2ol B &3] Fub gl dapd <)
g2 GRS A et

ML =100% log,,(1/3 4 4 4}) (1)

EIL=100x [log,,(1/% 4 34})
( 2 o3 @)

A
—1.44 X log,, (1/2 A %3 °3)]

237 b 317] Bl wiRko] A gkA FAPEY ] o
£ avlsi7] 2 gt BA] 9 A E4& daixe g5 g%
B3] AA AL Aol Bk WAL lem’s] WAL 2k
8332 7}(fluorescent patch) 4 /\c} <= %A 21.6cm oA 5
atod F A(10816 ) E o2 AL skt FF
Ae] e ol 4% (bmary image) 2 & A gsl FA| & 7
23 F9R) o) FHA GG, U, WA shel HE HA g A
73 59 22 g o} AAY FRZ kA o7 A el on] Wl
Bh3o] A AL FARE Hhg o 2 A o
A8 @3 4 P EE wANFHY FHE A o2 Hrtet
TARZ A2 £ ded FA3)d Eole fEdt -
2 (euclidean distance) F-2[15, 16]& AF&-3+ A Ba dnz) &
(color segmentation algorithm)S & §-3}c] DjA] 2] &3 A H 1.

EEe gy

siek. 4] €] 394 & A (red), 4 (green), 3



Byungkwan Han, Byungjo Jung

A0% B Gge
o8l ey 3]
o:]}\]-_g_ o]%
o139 A%
2ol H7} gl
A% A8 o
Ao Z
2(c) o

14k A Fabol A W] Fuka) Bl
7} e AAHUSS Hojz) 27
el FAA, HEA BAOA B REY
Q@%ﬁwawamozaﬁdﬂw
j oy

e ©

or —r 2 1O uz ol oM

M ro r T
H
o
S ko

= o 12 o8

of & o oox 8

¥

og e o
o

=N o
2
lo
HU

%—Er"ﬂ/ﬂ F ’ﬂm?}ix} Eas e

L GA A AAER o 2 Yol ALe
o] lle] $ES Uehiich, £ A7 e 343} 94 5)7)e]

08 2. 55 QA AL R HSE 2T Hak B zuto] 73 | Z A} 2 3P
(a) I 2] AL ( )J_Lx|-_u.11|-éa-| oAk ( )ﬁik%a{ ofAH o x o] L:% Q L]-JJ 1;_ o:j:]o’l oqj %ﬂra}\:}o{ wlul=

i ? - O 1 2= 0 =
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Fig. 3. Quantitative analysis of cross-polarization image. (a) Cross-polarization (a) Fluorescent color image. (b} Sebum detection image. (c) Vitiligo
image of a port wine stain patient. (b) Erythema index image of (a). detection image.

vel 28 | April, 2007 197



Digital Color Imaging Systems for Quantitative Evaluation of Skin Lesions
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Table 1. Quantitative sebum parameters computed from fluorescent color
image of Fig. 4(a).
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