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OCT $5 SURMGAFAEME 75 X L BE BEAIK 1) ) 7L, I ik
bk, HHIT, 30 6 T 2 AL AR N AME SO R &
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(X0 00 R X e A BRSNS B o3 i
JE AR A Y R 38 4y i RS0 Ay i e R A,
(XD, e FLXG 0 A3 2R N SCEME ) i
Je ARAR 0 R 38 - AN SR - AR B R B
2.3.2 A OCL FifEiffl

g e st G OCL WAL H A% 3 50— OCL {H
TEAR R BB 1A BT 6, AN BE X 48 S04 4 o 1 #E A 14
I, AFFEASCAIN OCL 2 A BRSO FH W
N OB BAR R R B 6 13k I A48 s B G
THEEK OCL WAL, B 11 i K2 20 Jmy a2t
IR SUE B AR 4, R 1 R sl /N R
REAR A4 3R 48 S EME Y BT | A SCHR SRR R/
300 x 260, % HR/NEE A 10 x 10, Hfdgack
HXTR Y OCL Bt K an il 4 s

Horpr [ 4 Fie s 9 5 i IR BE (B AR R % IX.
AR ST BS , IK FE AR/ NR R % X SR 805
B2, a(i) ~a(iiii) 7000 i HNERHE SCRG SR il X I
FEAE B AT DA SRR 4 G BG, AENE A B, Hx)
R b(i) ~b(iiii) OCL Ji it [ 76 48 8L 22 X WK
BEMEH/IN, RE AR g b SR A S0 oy 33 X 48l 5T &
PR SR OCL J57 it AR R 29 S 45 1 b A B 48
DA RS R REOR BE NSNS SO I DX S, R AR
BGHE B0 N AR BUE2E XU Rl G 4R U R I 2

a(iii) - biii)

' b{iiﬁ)
B4 8 OCL REE

FRELAY 3 i SR S BT I AR B A
SUEB R R/INHIE], SO A A TR, EL SR IR IX I
QR ——XFIL, R i S B T P R 3 P
FooriR, A Gl S S OCL B PG 1+
5 S R AR K R R AR R AR AR
XA . RS AR n(n e e,
v} ) i8R S RO S S BT N MR SR
SHIRSEISLT e ZN 1l

s B OCL (x, y)
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A A DU ISk 1 R

Hik1 maEk

Input: External fingerprint ¥° , Internal fingerprint Y'.
Output ; Fusion fingerprint image .
. function Decompose (Y*, Y*)
compute X! ., X, ., X. ., X,
X.. X

tym

according to Eq. (1)

1

2 m
3: returnX;, , X, ,

4. end function

5. function Weight _addition (X, X, ., X. ., X,..)
6: compute OCL’, OCL' according to Eqs. (2,3,4)
7: compute W', W' according to Eqs. (5,6)

8: Decompose (Y°, Y')

9. compute Xf:m , Xf:m according to Eqs. (7,8)

10: returnX;’, , X

11: end function

12; function Fusion _ reconstruction (Xfl'*m , X Tm)
13:  Weight addition (X, X, ., X. ., X, )

14. compute A” and A” according to Fqs. (9,10)
16: compute X{’m s X,fym according to Eqs. (11,12)
17: compute F according to Eq. (13)

18: return I’

19: end function

3 Lk 5 &R

AR DEATHR SUT RN HL LI A B0 UEAS SC T4
6 SUEMG A 7 i A PE R Sl A 8 BT e 1L
3.1 IBLHEER

FEAR S T 18 SO 2 22 TS SR AR BRI
IR 4 S TCE Y 320 41N AME SRS, i BBARR
B DK 48 BOBUE 5y S LT 4 FRE B (1) 4b
T SO R84, 8 BUR 26 Jm B T 24 B0 R A1 10 5 (2)
HMERTR SUR BB, Te 8UF BB R G L 5 (3) AMR R
SO LW RO ; (4) SMERAR SUERE, 15 2L
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IR A ER 4R SCRAT A [R) R B A 2k 38 SUF SR
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WA 20% 15004 295 B0E S5 40% . 1816 Ha(i)
~a(iiii) BTN TR SUEIG 5 51 R DL 3R Y 4 Fhpy
HMESL,b(1) ~b(iiii) N5 a(i) ~a(iii) XS B
RS B4 S CHE S R B HE SR . b () ARTE SRR

5 RB FBO, b (i) BB A S5 R A R R 52 b
(iii) Jm i e 5™ 8, b (i) A7 R XA

&

E=——<
a(iii) (iii)

aiiii)

El6 MIMELERIILE

3.2 iEGUREF LR

AT A5 Rl A 4 S0 R R AT PEA S X
EE , SR FHHE SUEME T s Al 4R Bk NFIQ 4340 A5k
TR si 2 DL AR SR Y T A E B OCL™) . NFIQ2. 0
L T —RIRSOTA AR, 45 T 0 ~ 100 Z [H] 1)
RO RG5O TR SRR TR T
NFIQ2. 0 &4 500 dpi (R I &, Kk, A< SC 48
SR PR 4R 2 500 dpi, OCL fiH3E R LS
(4 SCRME S B S AT S48 T =, ik
T 1 RS EIR B i BT . A0 AR si S 5K
SRR S8 SRR AR HUAE , F8 SCA BOE B R
Fe UL B SO A0 s fE B 2 A R FRBIDC
FAE,si REER 0 ~ 1 Z 8], (HAR K, 35 8UH s
R
3.2.1 /U MOV L

R T BUEAS SCRL A I, AT AR EE 320 41
WAMESLA Rl G He SRS B R . bG48 SRR
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Darlow Fill 5 5% . CSMCA & 7 2 A S 45 %)
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i o

L /
\\\\ e —
&g %
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il AN g
R
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Pt T DL RN 4 BG4 8 SUUR KSR AR 35
7%, CSMCA FlAF880EE Darlow B35 S0 85K
BT HXRE SR R (b 5 A SO A ZEA K,
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BT 22 T OCL-CSMCA fl &880, BBk UL, A
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AT BT 1005 il G TR B AR S EUR DR — B

CSMCAf&

5

H\ \ \
S

;
V)
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Abstract

Internal and external fingerprints collected by multiple sensors have their respective advantages and disadvanta-
ges. A new internal and external fingerprint fusion method called OCL-CSMCA is proposed, which combines the
orientation certainty level (OCL) evaluator and the convolutional sparse representation based morphological compo-
nent analysis model (CSMCA). By internal and external fingerprint images decomposition, pixel-level OCL con-
straints integration, fusion and reconstruction, the internal and external fingerprint fusion is realized. Comparative
experimental results show that the proposed method can better improve the visual effect and quality of the fused fin-
gerprints, while increasing the effective area. In addition, the fused fingerprints obtained by the proposed method
perform well in terms of minutiae extraction and matching.

Key words : external fingerprint, internal fingerprint, multiple sensors, orientation certainty level (OCL) , fu-

sion fingerprint
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