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Overview

=» Technologies of fingerprint sensors

= Quality measures derived from the image histogram

= Information entropy in the fingerprint
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= Quality estimation of a papillary line
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1 — Technologies of Fingerprint Sensors
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Fingerprint Sensor Technologies I.

=>» Optical Technology
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=>» Capacitive Technology
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Fingerprint Sensor Technologies II.

=>» Ultrasonic Technology
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Fingerprint Sensor Technologies Ill.

= Pressure-Sensitive Technology
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2 — Quality Measures from the Image Histogram
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Histogram of a Fingerprint Image |.

=» Histogram — Example (Suprema SFM 3020 — B&W)
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=>» Histogram — Example (Suprema SFM 3050 — gaps)
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Histogram of a Fingerprint Image |I.

=» Histogram — Access Control Systems

=>» Histogram — Dactyloscopic (Identification) Systems
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=>» Image Contrast AL

Normalized frequency

= Weber Contrast

L —L_
=>» Michelson Contrast » Chpicheson = (Livex = Lin)
(Lmax i I—min)

=> Average Value of Grayscale (LI Full G-Scale = 128)

=>» Separability of Histogram Peaks (B&W Maximums)
= Mean Value of the Histogram (Usage of PDF)
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Quality of Fingerprints II.

= Michelson Contrast — Results by Suprema
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Michelson Contrast
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No. of Fingerprint

= Mean Value of the Histogram (SFM3000 & SFM3050)
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3 — Information Entropy in the Fingerprint
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o Resolution of a Papillary Line
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Maximal Amount of Minutiae

10 mm = 31x0,
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More in: Drahansky, M.: Biometric Security Systems — Fingerprint Recognition Technology, Dissertation,

Brno University of Technology, Faculty of Information Technology, 2005
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Number of minutiae

Number of minutiae

Real Amounts of Minutiae + Entropies
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Entropy Computation:

F_ (2NB rﬁw—" P (2NG TM -
Maximal Entropy (368 minutiae):
(27 7 (2%8). (24 ) = 2575 —6,5647 - 102
Minimal Entropy (12 minutiae):
27 )5 (2%2). (24)* =22* =14135.107

Quantization = Reduction of Entropy !!!




4 — Quality Estimation of a Papillary Line




Center Computation I.

=» Finding of Fingerprint’s Center
=> Gravity Center of the Minutiae (M1)
=>» Vertical & Horizontal Maximums of Ridge Count (M2)
=> Middle of the Orientation Field (M3)

Type-Lines
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Center Computation II.

=» Finding of Fingerprint’s Center
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=> Gravity Center of the Minutiae (M1)

_______________________________________________________________

___________________________________________________________

_______________________________________________________________

---------------------------------------------------------------




NIST — Biometric Quality Workshop Il — 2007

19/25

Center Computation Ill.

=» Finding of Fingerprint’s Center

=>» Vertical & Horizontal Maximums of Ridge Count (M2)

Sensor 000 010 020 050
(Suprema
SFM3xxx)
Horizontal 6,00 6,00 9,00 | 10,00
minimum
Horizontal 12,86 | 19,30 | 19,93 | 21,25
average
Horizontal 23,00 | 27,00 | 30,00 | 31,00
maximum
Vertical 5,00 3,00 | 11,00 | 11,00
minimum
Vertical average | 13,26 | 33,18 | 22,79 | 25,67
Vertical 24,00 | 51,00 | 31,00 | 37,00

maximum




Center Computation V.

=» Finding of Fingerprint’s Center
=> Middle of the Orientation Field (M3)
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Crosscut Through the Fingerprint Image I.

=» Crosscut Through the Fingerprint in the Center
= Reason: Perpendicularity of the Cut to Papillary Line

=» Same for Horizontal and Vertical Cuts
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Crosscut Through the Fingerprint Image II.

=» Comparison with the Sine Function
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=» Deviation of the Curvature from the Sine Function

DA:(E—leLOO% A:A=XJ§ f(x)dx & Agn:TSin(X)dX
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Crosscut Through the Fingerprint Image Ill.

=> Thickness of the Papillary Line  Th= R
PI

=» Deviation of the Thickness from the Defined One (0,33
mm)
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Crosscut Through the Fingerprint Image V.

=>» Steepness of the Papillary Line

=>» Deviation of the Steepness from Ideal Triangle
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The End

=» Thank you for your attention!
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=» Thanks to MSM 0021630528 — Security-Oriented Researc hin IT
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