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( Fingerprint Segmentation and Ridge Orientation Estimation with a
Mobile Camera for Fingerprint Recognition )
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Abstract

Fingerprint segmentation and ridge orientation estimation algorithms with images from a mobile camera are proposed.
The fingerprint images from a mobile camera are quite different from those from conventional sensor, called touch based -
sensor such as optical, capacitive, and thermal. For example, the images from a mobile camera are colored and the
backgrounds or non-finger regions are very erratic depending on how the image capture time and place. Also the contrast
between ridge and valley of a mobile camera image are lower than that of touch based sensor image. To segment
fingerprint region, we first detect the initial region using color information and texture information. The LUT (Look Up
Table) is used to model the color distribution of fingerprint images using manually segmented images and frequency
information is extracted to discriminate between in focused fingerprint regions and out of focused background regions.
With the detected initial region, the region growing algorithm is executed to segment final fingerprint region. In fingerprint
orientation estimation, the problem of gradient based method is very sensitive to outlier that occurred by scar and camera
noise. To solve this problem, we propose a robust regression method that removes the outlier iteratively and effectively. In
the experiments, we evaluated the result of the proposed fingerprint segmentation algorithm using 600 manually segmented
images and &mpared the orientation algorithms in terms of recognition accuracy.

Keywords: fingerprint recognition, mobile camera, segmentation, orientation estimation.

TR, AAUER AAAQY AT
(Biometrics Engineering Research Center, Yonsei Univ.)
T AR, AR FA A
(Samsung Electronics Co., Ltd.)
¥ B A7 5584 AAdy dFAEBERC) ¢ AR A
HAadalk 2006135431, +RALEY: 2005898224

1oz 4 HAgUTh

r{o

(859



90 ZHiY FHH2HE O 88 X E2lA

I.M B

AN AHgel B4R A5 $4402 A
AAY Bok 3 /M ol ASHL e A A 3
golth. AR $-4 Fopz: PCHSL, AHY 3
7, WA 23, A% 292 A2d, Eojg 5o
Aol FolEolt PDASH 2 Eudl Ropx 4
#5131 Qoh 2 @A 2HY AF ASHE X
BAY Asge 27189 ARANY Edoz W)
A o) WEAE kEATIE wdel gtk @A
2o AFoE JRACE Sl Fasel 9,
AR Arlets i, A5 24715 59 d=
Pol99 P50l A4Hos F35n glow, Zuy
AzYY QAFHE FAET Qo olHE siles
2ok A2de) SEdoldd g4t 7lE Zotd A
Fo AHEHE ARAY A2de) B A2e] 9
A 2eh Aol ol $H AU Axd Aol &

780}

£ R mud slue RES ol gsd AE
B3 B53T A5E ARGYE o83 AEANE
A% AAY YRIF F ARYY FEAT B
B 33P0 Ba AQBT 17 12ANE o =8
AN AT ARG J4IS Wol is) Al
;, [ 2 AolNE B sl 252 454 A
Yo ARGAFE 49 282 1% 3 AAN
AL R LU RLELLES S8
492 50 A A28 7 s

o. & &

1. N2EY 85

B =84 AHgE AEGEL 19 (a9 22 3
Hog 5 st d3gS AAZE 13M HAde
FHEE CMOS 7HEte A3t x, e u3x
LEDE =xHoz ARt Jegte] 23 Ag
(Working Distance)& 5cm& 14 § &718& 23A
ol YAAA 28 1)} 2L 94L 5 i
AHEE 2o R Qs 9F #Ad AL g won
e 5 & 5 3k

2. N2 I 25
AeARREY ARYGEE §5 F

(860)

o|Est 9

(@) (b)
a8 1. (@) X gasE uy OES d4
Fig. 1. (a) The acquisition of fingerprint image,

{b) A acquired image.
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. Fingerprint Images: (a} Optical Sensor,
(b} Capacitive Sensor, (c) Mobile Camera,
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Fig. 3. Training images: (a)Qriginal Image,

(b)Manually Segmented Image.
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