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(A Fingerprint Matching Algorithm Based on the Voronoi Diagram)
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This paper proposes a matching algorithm using Voronoi diagram for rotation and translation invariant fingerprint
identification. The proposed algorithm extracts geometrical structures that are derived from Voronoi diagram of a
fingerprint image. Then two features, distances and angles are extracted from the geometrical structures and saved as
indexing form for fingerprint matching. This matching algorithm has a lower error rate than indexing based methods of

old times.
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Delaunay triangulations for minutiae points.
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Fig. 4. Neighboring minutiae points for a minutae point.
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Fig. 5. Indexing form for fingerprint information.
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Table 1. Scoring table.
H) 3

c(A)=c(B) and n;(4) = n;(B)
and d;(A) = d;(B) and ¢;(A) =a;(B) | 2

for i=1
c(A) = ¢(B) and n,(4) = n(B)

and d;(A) = d;(B) and (A)=10e,(B) | 2

for i =2

L
B

T m(A) = m(B)
or d;(A) 5 d;(B) ar a;(A) = a;(B) ]
ni 1 (A) = n(B) 1
and di+1(A) = di(B)

and a1+ a;(A) = 0,(B)
if [ ni(A4) = n(B)

or d;(A) = d;(B) or a;(A) = a,;(B) ]
n(A) = n,1(B) 1

and d;(A) = d;,,(B)
and a;(A) = e(B)+ a,,.,(B)
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Table 2. Informations indexing form for fingerprints.
(@) DB_A 1_1x|&

=4% 0% BB} A9 Yriel Hn
| d 27 188 22 2 68 69 22336
- 15070 26445 26342 26575
| 27 2 64 45 16713 26832
- 18034 27411 296 160 2 49 66
‘h 16 1249 22755 21588
B 26765 25023 23436

(b DB_A 1.24%

544 o2 AE) A4 Feol Aw
) d 21 1 89 26 16463 22238
B 14973 26245 26141 26474
) 27 262 44 16713 16930
-5 2813 27560 244 111 2 47 66 |
2k 16 12183 212654 11692
- 26763 24924 2 3445
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Table 3. Comparison of EER.

EER

Ole gugE 14.38%

At gielF 9.836%
Match Rate)¥} EIQI9] A&-& FUUY ALz U4
8= 259 FMR(False Match Rate)o] itk 594
o Awgr v F5 2EE Fo(e)e da, B
o A2 djat vw W5 £FxE Fi(z)e 34, 3
Azt 7ol M FNMR# FMR 4 3), @9 2t}

ROC(Receiver Operating Characteristics) Curves A
914 dug)Ed] tig A= dd A4S vln A
A2 & o ALSHE FHojr ol A wWE
FNMRol @g FMRY 2{Zoltt. & A o @
2 Z47}9] FNMR®] ##-&0) 7258 o]Fa 22 7
Azl A2l FMRe W&ol NZ&FE o[Ed (919
duFET B =EoA Atd gnlFd tid ROC
Curve= 19 77 2o}

FNMR(7) =

/l%@Mm—Fdﬂ =1-Fg(z)|7 3

FMR(r) = /0 "Fz)dz = Fiz)|} (4)

ROC FAdlA4 FMR = FNMRY & H& EER
(Equal Error Rate) k21 3tk & (32 [919] ¢udlF
B B =2 A dmelFe] izt EERS H]aie)
t}. [9]e) dmejFEel HlsiA Aty Fae)Ee EERo
452% Rths A& & 4 AUt ole Altd dunEF



252 20| CjojojIY 2 0|8 XNEFE L1 EF UsE ¢
o] & A3t AL vt Analysis and Machine Intelligence, vol. 21, no.
5, pp. 402-421, 1999.

VLA B [5] A. Jain, L. Hong and R.bole, "On-line fingerprint

) verification”, IEEE Transactions on Pattern

Analysis and Machine Intelligence, vol. 19, no.

B =FdMes HELo] tojojadl g o]fste ¢ 4, pp. 302-314, 1997. _

o)o] ExA 3t AHE EAASL AZsc) 17 [6) Kovacs-Vajna, ZM, "A Fingerprint Verification

2 ol% 19 Adst 7% MgoR IuE Hed ¥, System Based on Triangular Matching and Dy

Sae AT Aol G BEE sl AEE Lo -namic Time Warping” IEEE Tran\'eactzons on

e woee o PE= e TR Pattern Analysis and Machine Intelligence, vol.
o} o] AFE ugo® QAFE It dudFe Aot 22, no. 11, pp. 1266-1276, 2000.

stgth wa EAAY =9 EXNAES 7he) Ast [7] N. Ratha, K, s. Chen and A. Jain, "A real-time

7+e Hlglo g AYPL o AT Gale N o)F system for large fingerprint daFabases”, IEEE

o ool FHIA 4TE @ + Ak, P2 37l 3 I o T e et o

ANzt SAHES WPl tid ARAX F748= (8] Jain, AK, Prabhakar, S., Lin Hong, "FingerCode:

AF7 A 3 FHojof & Aoz AlgHT) A TFilterbarnk for Fingerprint Representation and

Matching” Computer Vision and Pattern Recog

3728 -nition, IEEE Computer Society Conference on,

[1] L. Hong, Y. Wan and A. Jain, "Fingerprint
Image Enhancement: Algorithm and Performance
Evaluation”, IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol. 20, no.
8, pp. 777-789, 1998,

(2] D. Maio and D. Maltoni, "Neural Network Based
Minutiae Filtering in Fingerprints”, Pattern
Recognition, International Conference on, vol. 2,
pp. 1654-1658, 1998,

[3] A. M. Bazen and S. H. Gerez, "Systematic Meth
-ods for the Computation of the Directional Fie
-lds and Singular Points of Fingerprints”, IEEE
Transactions on Pattern Analysis and Machine
Intelligence, vol. 24, no. 7, pp. 906-919, 1998.

(4] R. Cappelli A. Lumini D. Maio and D. Maltoni,
"Fingerprint Classification by Directional Image
Partitioning”, IEEE Transactions on Pattern

2002 otF gt AR
, Z4(FFAb.

20043 obFoista A
ZA(F YA,
<FAALR A EAE, HF
g B>

(1110)

vol. 2, pp. 183-193, 1999.

[9] A. Wahab, SH. Chin, E.C. Tan, "Novel Approach
to Automated Fingerprint Recognition” Vision,
Image and Signal Processing, IEEE Procee
~dings, vol. 145, no. 3, pp. 160-166, 1998.

[10] Bebis, G.,Deaconu, T., Georgiopoulos, M. "Fingerp
-rint identification Using Delaunay triangulation”
Information Intelligence and Systems, Procee
-dings. International Conference on, pp. 452-459,
1999.

[11]Rafael C. Gonzalez, Richard E. Woods, Digital
Image Processing, Addison-Wesley, Reading,
Mass., 1992,

[12]Anil K. Jain, Fundamentals of Digital Image
Processing, Prentice Hall, London, 1989.

[13]Mark de Berg, Marc van Kreveld, Mark Over
-mars, Computational geometry: algorithms and
applications, 2nd edition, Springer, Berlin, 2000.

B F(RIY

19743 A &g HAx-Fey
E3(F AL,

1978 A -gigtal Hx}3aa
Z4(F AL,

19823 L'Univ. d’Aix-marseille
I, France(¥FA3}+A).

19823 ~ & A ol HAAFERE uF

<FHAHEE I3 EAE, AFE v A, HEd

21>




