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Automatic Fingerprint Recognition Using Directional Information
in Wavelet Transform Domain
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ABSTRACT

The objective of this paper is to develop an algorithm for a real-time automatic fingerprint recognition system.
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The algorithm employs the wavelet transform(WT) and the dominant local orientation that derived from the gradient
of Gaussian(GoG) and coherence in determining the directions of ridges in fingerprint images.

By using the WT, the algorithm does not require conventional preprocessing procedures such as smoothing,
binarization, thinning and restoration. For recognition, two fingerprint images are compared in three different WT
domains;one that represents the original image compressed lo quarter(LL), another that shows vertical directional
characteristic(LH), and third as the block that contains horizontal direction(HL) in WT domain. Each block has
dominant local orientation that derived from the GoG and coherence. The proposed algorithm is implemented on a
SunSparc-2 workstation under X-window environment. Qur simulation results, in real-time have shown that while
the rate of Type II error-Incorrect recognition of two different fingerprints as the identical fingerprints-is held at

0%, the rate of Type [ error-Incorrect recognition of two identical fingerprints as the different ones-is 2.5%
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el ARAAFH APEAAE depll ) daid e 7
F=ol AFQIA Wyt Has Ao vwvt
upegk A sbeh. shANE A AA QL SR E3 HA S
Zhal Tk ket AP EA o] zpolel ALE3l oo
B19] $4F el FFE ] ateolst sy wiol
oh bl B el A Aok dmelEe] v
A QL AbhE ZEAI T 1E R Eabe] xpo] g} <)
NEE stz 2 ghoh #x7kA] Fol Abgsle A
Woabg 2l "1 Alzge] e ohg o 2ok A A
W B AE WEE AL A e
ol (Mmutlac coordinate){10]. 5 ¥R Wo g

g
2.2 Type 1 error
ek (Fdlse I‘C]CL[IOH rdlc)
%/(] o] 107Ho & ? 1.2%

(False rejection rate)

Type Il error Type I errorE 6% 3134
oo Type [ errore] gt

0.8% 2.5%
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Wx/Aol e AE oM W ARG o) g ARAY 2

alx

A8 o)l NE-HAHE o4 B FHYUEHE
9= 4 (Refined feature-based data model)[11]9]
2, vpAute g A A WHe FRAH HIwWy

(Structural representation modeD{12}o)g} & 4 St}
SA A AR e Aeols S o FE3tA
B3 §AF BERH REE oj& ke Holth B
A0S AMEEA HH 1Y oA e gl 5
gt oF7hel EAE 28] Lol AHEWE Y A
Aol B EAS A7A =Y, E o2 YA,
ol 2H W &AA HA4E Frhsiopgtct AgHE &
sl e Al e FAAME A dAe) Wyt &
Mg 7HA A ¥ obe & AA HA4o A
g 4 Aok F iR Wy oot MAastete A
Azl #AAo] gastclh MHE A E Folw Aol A
A7ZE FEE 37 faiA A ool g} EF o
oA oA -M sl Ao AFF A o )
ME BA-E AT Aol Mg slo] o) s}, &
wRio] A9, delME AFHAE] AA g AA ] A
ol Acted wlFg T gdom, AAzh e 2
e 25 ok Al M vy e] A st g
oJE o] 7o A A H&gtvhe A Y3 u)
2t W3tggo] glvke AL AR A kAR &2
=Ee) S % zhze] 4o ¥¥(LL LH HL)9) 9|
A S48 dolH tisl MR Bide] sheE Wt
ot} FaIQ F2o A Y- 3ol
HEEE 433 /MAX Utk 3 72 g
A4, 1A g3} @ RG-S vEY > dga 43
sfof 3t FA I A GA HH s A Aok she A o)
Agelm 2, AAZ o His g2 4
Atk AL 7FA S Aok B of A, P9l Hhy
o] A4 97.7%8te A Eo]l £&24E A%t vtk &
&3 £ vzde A7 AAS, B %Ev:"ﬂ’ﬁ
ALg-gE Ao Al FAES B At

ool A Am ¥ whep Zho] B =il M A tE W
P2 AF AEJY A 26g P} YoM &
AR 7hF A &AL Wolet ¥ 5 2k A
NEAA AR Eo] 7ML Aes A 9] Ho] Hol
A AN E A8, dxA] B A7 289 FAE
7hg A ez @Yt B S vt

Vg &

Vool Ajbate FreEe 59 o
A shte] g AE Abelo] FUAY AR E H

L]
Blvz ARG AERJAA THOEA, Yol
Fub AA JReARE, EBAIEEA S |2 (statistical
pattern recognition)”?)4& ApR-8lad A7+ Hel S
LR BT =
oS ARGl e A8 Fel ol 8
x 8 3taArje] @B thate] Aol HEY
Aol FE SR WEE ol onA, 7|Ee B
A AEQl Wl 2R 2eld stx I vt
ARl Aol oA ol g o] gFoaEN, FE
o] 2914 Wby Eo] Al sar 9l H#E, o) 23,
AAst Feo Had dAe d4E A # 5+ AN
vhoEE A F g WA o, g wakrd A
Go] dhvhe] Aoz ol H £ Ao, g
g oshabe] werdiz, W) walel ALy Mol
EH4A 4% 4 doks Aolvh 28 g &
EAF 7hEd JEAE U AL e FA
A zlEaee] 43 Aget wadde] WAy
oF 7o ek gl ¥ V)58 o) &8l Ado)d A F
& °"‘l Z71of Al & £ o] AHHQ x| A7t
]fl + 9lch.
‘55} F- AFIARA, obg o xFE o] 4 B
59 i}oloﬂ w9 gl o} A (aliasing) 9] A FH )
Aol dgastn, slAFg FHste ol A tEY
3lde Hg & 4 ALE Ffof shlvel. Ee 545
23 AR = o AR ol RHI Ae
tl, ol 3t YARNEL HA FEL AL w3y
AW AES AR A Ffde YAA g
e AFHE AT Aot 2, HFW
"PZ & i Ao A 5 X3 A7od
1 58S U 33 9 AoR 7jHdct

mio it
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