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Abstract

In order not only to improve the speed and accuracy of fingerprint recognition in the large-capacity
database, but also to extract more detailed features, this paper presents a classification algorithm
by using the features of cores, which are extracted from a corrected fingerprint. In the first phase,
according to the smallest external ellipse and rectangle, the declining fingerprint is corrected by
the affine transformation. In the second phase, to heighten anti-noise capability of traditional
Poincare index, an improved algorithm is proposed, and then false points are denoised by sum-
marizing the human recognition experience. Finally, the absolute direction, the diameter of screw
and other features are the basis for fingerprint classification. 400 fingerprint images collected by
FPC1011F fingerprint sensor are used for an experimental test, and the accuracy rate on classifi-
cation is 91.25%. The experimental results show its effectiveness and robustness.

Keywords

Fingerprint Identification, Fingerprint Classification, Rotation Correction, Core

R BRI RIES 5738

Fmak', ot M, '’

R R H AR, A
SRR R ARG & SEhlBE M E AL, M

Email: zhineng@seu.edu.cn



http://www.hanspub.org/journal/csa
http://dx.doi.org/10.12677/csa.2014.45014
http://www.hanspub.org
mailto:zhineng@seu.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:zhineng@seu.edu.cn

HROUR R HONER REIE 54 %

ks Hi: 20144F4H8H; BEEHW: 20144FE5H1H: FHHEW: 20144FE5H8H

=

ATREEREERRSSEETRICGAFIRMEZFNERE, T RIHEZHATRAE, RET—
P IE BB I A O SRR T IR AU R . Bh, BBRYLERNR/NMMEMENER, RE
s A B IR ST T B DR IEEMR; )5, 41X FE Poincare index /7 77RO R IR, 8
X HE B O S FE, FREARRIVZNRER R H0EEE; &E, FHEPLENA
X7 A IBREMHTTRMEN RS TR, T EEIRRSBAEFRHKEL, KR IKILERE
EHR., ENBEAERNBLEREFPCI011FRERK4001BE KR L, HRMHEHZENI1.25%, LRER
BHE T Z A ERA RS,

XA
|ECRH], /UK, RRFERIE, LR

1. 518

AR, FaBOR A A IELE B8 A G A N SR 7 TS 2 H 25T 12 N, B sede 80 181
FHL. JBotE 4, RSN ILECE SR SOR M R SE(AFIS) T (54 B Ay, (5 HSEPAE A 75 B e KRR I
R AT, AR R R IR 1, R, R A RS B XHRSUEATI Y 25, IREUEE S
MILETREAE, IXRE ) R 5 B SO R R B — /M R SR TP EAT AT 9 8 18 SRR (R R PR IE S
LR

H AT FE S0 BRE R B AW s — SRR Tk, T BT HR SURMIE s 8 B AR X0 B 732K,
KRBT EEEAL NFIBYESIN, 2 “Feei” k. B—REERAE, RIEENEIGELTIR
BT S BT 0K [1]. SCHER[2] [33&H T —Fhk: THa 8ear s sl H AR A EEAT 40 R B0, (ATE
AR SEG IR MERER =M, FFH BRI R EEER, Sk 45 R ICET S s 7 iR AR A
RS PE I 0 s SCHBR[A] 02 ) 5 T AR T AR SUS 2R IR BRI AT 7328 SCHR[S1 R FHSU IR R T 1R 3R 15
JrES, FEXHREIE; SCHRI6]-[813E H T ek Poincare index 7 VASREUET S . XL VERRAELE R
TR U R A BT AR S A I ) R

N T RE SR S b 58 R SCUCC AR, A SCX P SO T RC H 19 53 28 SRR SR BUGEAT T 3 — 2D B 5¢
ST FA IR P R . hAR SR R IE R ARTY, T BRSO A RRHERAT e AL 1, A
X PRI A T B B ), X ARARERI H AW A — AR RS B A, T DL E AR 0 s
ALy 57 M E RS PR GG T 0 2. fEIRIERE b, PAIGM R/ MBARZEE bt s AN RFAE, 18
AT DAGKSRAN 2, b A e S R R AE R SCULAC I AR HR e AU Bl e e, mT Ly
b PR MR AT PR X 55, DAt s oot SR G TR, K R MR AR U B AR 0 2T
NG, DR R UCECE R, R SERTPEER . R, B RE R AR 1 SURT REAF LR K SR M 5l
BIRERAA, ATRe AT IEf 25, BT DA T JEiERU  EECKs 34T — IR DL

2. 85U
W OLAIFR U A SH(Whorl) /¢ 2 (Left Loop). 745 f6 Z (Right Loop). AUiE(Twin Loop). 44



RO IR AL IE 5 70 36

(Tented Arch) 1125, /< 1. MMHMEER, RENMSME, Do b Bk FEmti A A . (HSLpriE i
FEFROURMEREAT HERA 7398 o SRIAIARMER, SRPARLE /N, MR B, AR EER R, 1A R
B RIS BAEE T LLRIRE T LA, N AR MEERG T, X8 Sk etk 17— 2L A
Mo B FEEALARSURA T A EE Z T PO AL FTEUEHRGU ML R 126, k. XU, REE.
AR Htb.

HHRSU RIS, BATAR BA T 5 A 00 DB, Preldad g 1 1w RUREL, 7 AR iE
IR SUEMGAFAE AR R O PR, HORT ARl [ rp £ 0 SE b, R EDG P o R e ey, Jad
PO AORT AR il 7 17 45 38 L5 RV SR A e B SR B0 28, 70 SRIK S AE T B50R 75 e LR A7 57 19
N7 ES . BRI 2.

3. eI E %
3.1. BRIEFRERIE

TESE AN TR G R AT B AAAE FHRICE A S REACHAT I I, B HE SUEG R A TRt LA
I IEM R B B X Rl . (<] 3 Hr i (a)mh A2 R A i i i Jo i A A 2R 148 40, Cao 1 Yang 55 [9]4R
e g GoEE RO X — 4, 1R T R SO R AT SIX A St 28, SRR E X
WA BTA Y R AR B N, B B BT HR R E Ty 1. AHRIX R vk T — N, B4R
SURFA AL B AL UL IS K, IXFEA RIS IE 2 IANKAIR, BT AL 5 R A i 1 . SCHR[10]
MIHER T —Fh 30 0 S5 X AL s, B TSR3 B RV SRAS R A P 1 7V AESE T SEBR1s DR
RAERERK, HEFEREFEH R .

TAVAE LA BV St A 7 — e et R ad St 26 1) e INFE Y FEAS 2 IR R R FR AU R
£ 1 FIHE I — ] 7, 48 FF] OpenCV [ 717 B $% cvFitEllipse2 A1 cvBoxPoints[ 113k 2 B /NS IR AN 46 T
M TATAE — AR FERT,  TE R AW 1 B AT i e 48 80K AR T s AT R AR AL T, i 2 10
R, HHEKZTZ K TERE, WS BT e R IE

(d) XUiE (e) HAth

Figure 1. Five kinds of classification of fingerprint
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Figure 2. The process of fingerprint classification algorithm
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Figure 4. The flow-process diagram of rotation correction
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Figure 5. Singular points in fingerprint
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Table 2. Fingerprint classification results
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