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Absorption coefficient of epidermal melanin at 694 nm uaM694[mm’1] 02~2.5
Scattering coefficient of epidermal at 577 nm 167577 [mm’"] 35~80
Scattering coefficient of dermis at 577 nm 1e>577[mm’] 10~50
Blood volume fraction in 2™ layer Ba[%] Normal: 1~10, PWS: 5~30
Blood volume fraction in 3" layer Bs[%] Normal: 1~10, PWS: 1~20
Epidermal thickness di[mm] 0.05~0.13
Blood vessel radius in 2™ layer Ra[mm] Normal: 0.008~0.03, PWS: 0.02~0.2
Oxygen saturation ' SaOxy[%] 50~100
Hematocrit H[%] Male: 36.1~44.3, Female: 40.7~50.3
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FuefEoA FE SSEFL 300y sdgTEZue 4 0 2% 7129 3004 SALTE(TY 2a)T} T
A3lo] di= SSEGLY] 0.64%0] Balalgirt. oj= fgme]  Aeo] Hg 9 1004 HHYLE(TH 2(b), L] o]

2 41eE AT v i Algorithm 1: sHgHAE o] 20| oF ®
AL Z(1004] o), Algorithm 3: mbgAelo] 2 go] W GHY

LA ok 2] 23004 ), Algorithm 2: mh A o] Z8o] oF B &
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Z(hybrid algorithm).
@ 2 SuAZY $9 F dojxl SSERLY] wl

Algorithm 213} 1 2 3 4

1 0.0084 0.0092 0.0023 7.1925x10"
2 0.0027 0.0034 1.2262x10"* 5.0917x10"
3 0.0087 0.0117 3.6911x10" 0.0026
4 0.0217 0.0223 0.0010 5.9462x10"
5 0.0113 0.0513 3.7464x10* 2.8259x10”
6 0.0035 0.0072 5.9652x10" 2.8679x10°
7 0.0019 0.0026 52512x10* 9.2121x10*
8 0.0292 0.0325 1.4855x10* 1.8602x10”
9 0.0032 0.0057 4573910 5.7321x10"
10 0.0110 0.0172 4.9971x10* 7.1094x10"
11 0.0094 0.0101 0.0013 1.4661x10°
12 0.0017 0.0018 0.0016 5.0158x10°

Bt 0.0094 0.0146 0.0105 6.0538x10°
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(a) () ©)
I 2. Y Fe) w2 VRS 49 A3} A (1) 7)E QRES(RALRZE0AN) 2 As 3 Ak (b) FEA o) A
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F21 0y 9izs] EYYRE By @ 22 AR
EpEn by male] 7 S Algorithm 1 e e Algorithm 2 e
LlaM694[mm 4 0.3895 0.3559 0.0394 0.3864 0.0279
UGES77[mm71] 70.2441 66.5527 9.1045 69.9453 4.8458
U 577[mm’'] 17.7344 25.9219 8.0536 17.7991 0.1963
B2[%] 1.80 3.07 1.06 1.88 0.22
Bs[%] 222 6.44 4.76 2.18 0.09
di[mm] 0.0902 0.1040 0.0045 0.0923 0.0077
Ro[mm] 0.0105 0.0138 0.0087 0.0104 0.0013
SaOxy[%] 89.98 87.91 2.54 90.58 1.97
H[%] 50.28 43.97 2.46 59.53 26.34
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Improvement of Inverse Fitting Algorithm of Visible Reflectance Spectrum to Extract Skin Parameters
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In order to extract more accurate skin parameters, this study was focused on the improvement of the efficiency of a previous

inverse fitting algorithm based on genetic algorithms. The algorithm provides the best fitting result of the diffusion approximation

model to a VRS (visual reflectance spectroscopy) curve of skin. Simplex and wavelength selection methods were applied to the

previous algorithm. Nine skin parameters were inversely extracted from the modeling studies. The revised inverse fitting algorithm

was determined to produce an 83% reduction of computation time and a 0.64% reduction of sum of square error, compared to

the previous algorithm. In conclusion, we confirmed that the new algorithm provides faster and more accurate solutions for the

diffusion approximation model.

OCIS code : 000.4430, 200.1130, 240.6490, 070.4790, 300.6550.



