F10% H3Y FEERERER Vol. 10, No.3
2005 £ 3 A Journal of Image and Graphics Mar. , 2005

AR R G R EEN T H NENHR
xEE X K

(IHBEKRE B TFREETE¥E, BT 212003)

# E JFE () (directional image/field) £ [ 515 SURH b 69— TR BE A, T ¥ — 55 1 B8 5007 1 A KOS
Wl S T R G4 A1 () ROME A BRI BR R 48 50 1 B AT 0
W BEEENEAE. CREFXFEENHH AEIELR. AR, BAARTHESE HEENTR
Mo, SRR B RO B 4050 A T 1 O S A R T BE RRER. LR RER, i TER
434577 161 L BT M IR S SO R 45 MO, L B 0o 0 4 6 R 1 VT B O R B
WAL, BT 2 3 3038 SR 51 R B (AFIS) o BORS JE O 36 S B3R . — (4L 2 AR MR IR, B 30 4326 AR I
RS AR AR S LR E S R E T R R,

E@A AMRIEAR HIBRLRHRE EEAHFHE KIARTLE £%

MEESKS, TPOL41  TRIFIAE: A XEHES . 10068961 (2005)03-0315-04

Studies on Continuously Distributed Directional Image
in Automated Fingerprint Identification System

NIE Gui-jun, WU Chen
(School of Electronics and Information Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003)

Abstract Fingerprint directional image/field is a key technique of automated fingerprint identification system (AFIS). In
order to improve the accuracy of fingerprint directional image further, combining the advantage of the continuity of the point
directional image with the advantage of the robustness of the block directional image to the noises in the fingerprint image,
a novel concept on the continuously distributed directional image/field ( CDDF) and the method to compute it in the
fingerprint images are developed, which transits smoothly and exhibits not only good continuity, well gradualness and
excellent robustness to the noises, but very high precision, also. Therefore, it can effectively overcome the defect of low
robustness to the noises of the point directional image and the weakness of low precision of the block directional image of the
fingerprint image. The experimental results prove that the continuously distributed directional image can not only filter the
noises in point directional image, but also represent the basic structural feature of fingerprint more precisely. Furthermore,
it can solve the key problem of the continuity, the precision and the performance of robustness of fingerprint directional
fields effectively, and lays the base for high precision of fingerprint image enhancement, binarization, global feature
extraction, automatic classification, template matching and image encoding in AFIS.

Keywords biometrics, automated fingerprint identification system ( AFIS), continuously distributed directional image/
field( CDDF) , preprocessing of fingerprint image, noise cleaning
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Fig.3 The original fingerprint images of the six categories
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Fig.1 The point directional images of the fingerprints
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Fig.2 The block directional images of the fingerprints
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Fig.3 The continuously distributed directional images(After 1 time’s smoothing)
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Fig.4 The continuously distributed directional images(After 3 time’s smoothing)




