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Recognition of adult and minor using biometrics
Satoshi NISHINO

Automatic recognition of adults and minor are demand for vending machines for tobacco and alcohol. The proposed method

was discussed to try the basis trial for automatic recognition of adult and minor to be using the water content in skin decreases

with age. In the method, near-infrared spectral characteristics of the cheek using it tends to be absorbed into water (1100 ~

2200nm wavelength) was measured by a spectrometer. As a result, the rate of increase in absorbance in a wavelength of about

1900nm (slopes) revealed that there is a big difference between a minor and adult. This method was used to identify adult men

and women using this difference. In that case, in order to strengthen of the method, the "adult" and "minors" in addition to two

categories of "unidentifiable", "non person" by adding the two categories, identified as four categories got for the recognition

obtain a recognition rate of 81.8%.

Keywords : recognition of adult and minor, near—infrared ray, collagen, biometrics
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Table 1 NIR scanning spectrophotometer specification

Light source Tungsten halogen lamp : 35W
Wavelength region 1100nm~2200 nm
Detector | Material InGaAs

Pixel 256pixel

Sampling rate 1 nm
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(.o}lagen fiber
Derinis

Collagen+ Hyaluronic acid (+Moisture)

It decreasi\m@

Tt decrease in Mclsture

It decrease water retention

1900nm peak <€—Collagen (Protein)
Detecting moisture
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Fig. 2 Cheek’s water increasing age
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Table 2 Near-infrared absorption wavelength

Electron Transition or .
(nm) o Chemical(s)
Bond Vibration

C-H stretch, 1st
1780 Jovertone/O-H stretch/H-O-H

deformation

Cellulose, sugar,

starch

Water, lignin,
O-H stretch/O-H )
1940 ) protein, nitrogen,
deformation
starch, cellulose
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Table 3 Age distribution for the identification

Age Male Female Total
Under9 8 9 17
10~14 46 23 69
1519 28 24 52
20~24 17 6 23
25~29 2 0 2
30~39 7 14 21
40~49 22 39 61
50~59 9 7 16
Over60 3 2 5

Total 142 124 266

Minor | Adult | Total | Male | Female | Total
138 128 266 142 124 266
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Fig. 7 Minor masquerade as the adult
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Table 4 Recognition rate by three technigues

Method Under 19 | Over 20 Total

83.3% 54.1% 69.4%
(90/108) (53/98) | (145/206)

71.3% 87.8% 79.1%
(77/108) (86/98) | (163/206)

78.3% 81.3% 79.7%
(108/138) | (104/128) | (212/266)

SIMCA

SVM

Mahalanobis
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Table 6 Recognition rate (Lean)
n Minor Adult Total
-
. Impossible Recognition rate Impossible Recognition rate Impossible Recognition rate
53.7% 66.0% 21.4% 87.0% 38.3% 78.7%
H (58/108) (33/50) (21/98) (67/77) (79/206) (100/127)
: 17.6% 79.8% 13.3% 82.4% 15.5% 81.0%
0.86 (19/108) (71/89) (13/98) (70/85) (32/206) (141/174)
! 11.1% 81.3% 13.3% 82.4% 12.1% 81.8%
0 "q(_ (12/108) (78/96) (13/98) (70/85) (25/206) (148/181)
: 9.3% 81.6% 9.2% 78.7% 9.2% 80.2%
(e (10/108) (80/98) (9/98) (70/89) (19/206) (150/197)
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Table 8 Masqueraded object Recognition(Minor)
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