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SPIE Defense + Security

A collection and statistical analysis of skin reflectance signatures for inherent variz y over the 250
nm to 2500 nm spectral range

Catherine C. Cooksey, Benjamin K. Tsai, David W. Allen
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480x720; 8-bit; @30Hz

Kaur, B., Hodgkin, V. A., Hutchinson, A.J., Nelson, J.K., and Ikonomidou, V.N. "Hyperspectral Waveband Group Optimization for Time-
resolved Human Sensing." SPIE Conference- DSS, Baltimore, MD, Apr. 2013.
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S. A. Prahl, M. J. C. van Gemert and A. J. Welch, "Determining the optical properties of turbid media y using the adding--doubling
method," Appl. Opt., vol. 32, no. 4, pp. 559-568, Feb 1993
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J.-P. Bouchard, I. Veilleux, R. Jedidi, |. Noiseux, M. Fortin and O. Mermut, "Reference optical phantoms for diffuse optical spectroscopy.
Part 1- Error analysis of a time resolved transmittance characterization method," Opt. Express, volt 18, no. 11, pp. 11495-11507, May
2010.
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Absolute uncertainty | Relative uncertainty

(k=1) (k=1)

4 6
Ha 0.0115 mm_l 2.45 10_4mm_1 Experiment

0.959 mm~! 0.0561 mm™!

T T
4 6
Experiment




antom: p, = 0.0115 mm~! and p;' = 0.959mm™! at 1 = 543.F
| | Absoluteuncertainties (mm?) [ _Relative uncertainties (%)

! I

Input o Ha Us Ha s
Type A uncertainties

Measurements 1.24e-06 9.67e-05 0.0108
Type B uncertainties

DR Sphere 0.577 0

dR sphere
Sample port 0.0577 0

dR Sphere
Entrance port 0.0577 0
dR sphere

Detector port 0.0577 0
5

Ron 0.002 1.4510-

R sphere
r 14

0
0
0
0
3

13010~ 0.126
0.02 0 0 0
RESPhere 0.002 7.59 105 5721073 0.660

Reflectance sphere

DT sphere 0.577 1.281077 8.19 1077 1.12 1073

dT sphere 6 _s
Sample port 0.0577 2.7810 1.62 10 0.0241

T sph
s 0.0577 431106 2.52 105 0.0375

T sph
e - 0.0577 43710710 1.7110°8 3.80 1076

RESphere 0.002 1.09 1075 6.38 1075 0.0950

i S 0.02 1.90 1078 1111077 1.65 1074

RESPhere 0.002 1.85107° 1.08 1075 0.0161

Transmittance

d 0.00577 1.33107° 1111073 0.115
n 0.006 8.57 1075 2.87 1075 0.745
g 0.015 2.0410°° 0.0535 0.0178
0

0.0005 2.0510~* 0.0118 1.79

Adding
Doubling

Type B uncertainty, ug 236107 0.0552 2.05
Reproducibility 6.70 107° 0.00976 0.0583
Total type A uncertainty, uy 6.70 10~ 0.00976 0.0583
Combined, u, 2.4510°* 0.0561 2.14
Expanded, U (k=2) 491107* 0.112 4.271
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