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Abstract: Combining the classification and matching of fingerprints together, a neighborhood structure is
proposed in this paper, which includes the orientation field and minutia around the reference singular point. This
structure has the advantage that the identification information is centralized around the singular point, and can
dramatically decrease the calculation of matching. It can also be directly used as pattern in both the continuous
classification and the fast matching of fingerprints, and carry out the fast identification of the large scale database.
Experimental results on NIST and FVC2004 databases show that this algorithm can highly speed up the matching of
large scale fingerprint database with a preferable performance, and it can be used in one-to-many matching of
on-line fingerprint identification system.
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Fig.2 Process of construction of neighborhood structure around singular point and fingerprint template generation
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Fig.3 Fingerprint orientation field image (after segmentation) samples
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Fig.4 Neighborhood structure around singular point
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Fig.5 Selection of minutia pairs in the neighborhood structure around singular point
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Fig.6  Structure of minutia pair for matching
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NIST DB4 it SCHHE A& — A % 1 TR AR 800> S R A B 122, K 22 BUHR S0 82 7y S RVE# R FH % 4k
P FEREAT IR AL T M 2 000 A4 T 5 R AE 1 4 000 iR F e 8014, B 15 K /N Jy 480x512 14 3 .FVC2004 DB1
A FVC2004 5% 28 1) hn ik B 14, 2L 75 800 MEHE 40,15 A CrossMatch 24 7] £ 77 1) V300 22 H5 SUREE UK 4R
100 MR FFir BG5S F 40K 42 8 I G BRI R /N k) 640x480 14 3%, 43 #E5 2y 500dpi.
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FVC2004 DB1 il i B ANF- i R AE 8 IRA NG Ol F M HR 0BG 45 70 e 1~8. FAT TR AN [ - Fi (11 4H
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Fig.7 Experimental result of our algorithm on NIST DB4
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AR BRF U AR g 7, IR o) T T 28 5 K ) H0 0 22 Bhanu S35k BT v 450 /0 20 S T HL A 38 s BB e 1, 40 B
AT T LSV 2 T ) o e 00 e ) 8 032 48 0 28 B9 385 v B3N [ 7 1) AR 1K P 908 s R I AT 43 8 S 3 &
REW LIH AR R R 1Pl b & 73 FEEEA AR 2 H N B0 IR R AR SR 73
RELFAER RGN T 10% 00, 15 BEAN W1 Bhanu AT LifK) 5730, EU 3 7 73 SRS ) IE A %< 48 /N T~ 90%. £ A6 2R i [H]
KT 109 M5 G0 & AR SCHR H 70 RS 0 73 8 IE A 30 B v T R 85095, i L B A5 8 28 3 LR I 21 19%, 73
FRIEM A ETHFRR, L2215 51 95.6%.

Table 1  Accurate rates of some continuous classification algorithms and our algorithms on NIST DB4

R 1 AL AL LAESE ) REFAE NIST DB4 _E [ 7) HRIET 5 10 LL AL

Percent of database 7% 10% 13% 16% 19% 22%
Bhanu’s algorithm 85.2% 88.1% 89.9% 91.4% 92.35% 5

Li’s™ algorithm 86.0% 88.2% 91.0% 93.5% 95.15% 96.2%

Algorithm in this paper 82.5% 88.4% 91.4% 94.0% 95.6% 96.9%

FRAT 7] B 45 A S 10 55925 5 o A B AR K P 18 il 5 2 ) 7 SR SR AT LA R 20 B 2 R 3R 1A Tl 52 2l 73 2R
LA NIST DB4 15 2 28 4 Fig G0l 43 0 4 S8 5 28 AR SCRR[4] (-7 40K R VS oF 55777 %1 T NIST DB4
Bl e K FLRI 20 O B SR P 2 RV F Y 20%, 15 LRI 73 D 4 RIS FR P B 25 F O 28% (LI R LT AR
BB LR 43 0 [F)—28). [ I, — 262255 0 T Re e A FH NIST DB4 Wl F AR Fe S0 A 00 B 1 14 e Sl HR 20y
REVEVE B AR EARIE L0001 EE AR B AN 1) D03 7 3 20 2R &6 R REAT IR A B A 23 2R &5 A LA
PRI 1 P 0 R 43k 5 RIS IR P Bk VG b 29.48% K H &1 43 2 4 SEI 11)-F- 9k R TG HL A 29.69%.% 2
BOR TSR SRS 4 B O R R R 2 2850 73 B 504 NIST DBA L HLAR .3 2 T B o % 73 K 50k
FEATFZAE T K IR,

Table 2 Accurate rates of some exclusive classification algorithms and our algorithm on NIST DB4
F 2 ARBNEE UM E 4y K HEAE NIST DB4 L (¥4 2K IEAf % 1 L 4R
Weighted 5-Class Weighted 4-Class

5-Class classifier 4-Class classifier

Indexing algorithm searching classifier searching range classifier
range=20% searching range=28% =29.48% searching range=29.69%
Zhang’s™ algorithm 84.3% - 92.7%
Yao’s™* algorithm 89.3% 91.0% 93.1% .
Park’s®?? algorithm 90.7% - 94.0%
Cappelli’s®®Y algorithm 92.1% 93.5% 94.5% A
Algorithm in this paper 96.1% 98.3% 98.1% 98.3%

32 RECAL S

BT SO PR SR T S s AT 45 g A A 0 i SO B G 3R AT UC TR AE SR B AT 45— L8 40 75 SRR R B
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FVC2004 A4l 22 1 (R VT JiC 45 B AR UE B 1 B A0 0 40 55 15 2 Lox) o (12 .

A FVC2004 110 R0 ) BN T4 (0 7 8 i B A8 e AT W 1 2 [) VG A, i % A 4 10 28 1 i 1 45k
AT P55 22 1A] DC L 3R o 48 AN B FEHEAT T 100x(8%7)/2=2800 YR ELILHL, LA A7 (100%x99/2)=4950 ¥k {5 VAL

5, FRATAL T T 75 5 s AT 45 ) 1 5010 R A AT 40030 &5 440 1) 1 U B ARV MEAT 77 5% Bl s, 1 B A
BORAE TR ME R b 0 3 B S 36 45 5L LLSEIB 47 il 46 (receiver operating characteristic curves, f&j ik ROC Hi£k)
SRR TR, VR 10 1l 2 2 A R FH A3 &5 44 L 5911 ROC I 48, 3 €6 i 28 0 SR 403 45 # S5 1) ROC il 2k, ] 8
s,

SEI R AR T AT S s AR S5 A 1 B DB [T BR K/ 0.8KBLSER Y AR T E 4R
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Fig.8 ROC-Curves of experiments on DB1 in FVC2004
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Table 3 Comparison of our algorithm with neighborhood structure and without the structure,

each time consuming is supposed on CPU of 2.8GHz
Fe 3 SR HARAT S R R FH AT 0 5 46) 1) AR SCA M e LA £ 2.8GHz 119 CPU_E 1 I [H] T 4

Algorithm EER (%) Mean enroll time (s) Mean matching time (s) Mean template size (KB)
Algorithm without
neighborhood structure /.31 0.221 0.003 a
Algorithm with neighborhood 925 0.031 0,001 08

structure
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Light 858054 TR K42
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