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This work presents new applications of T6eplitz matrix eigenvalues approach in
image description, feature extraction and recognition [1]. It discusses the possibility of
treating the speech signal graphically in order to extract the essential image features as
a basic step in successful data mining applications in the biometric techniques. The
considered object here is the human-voice signal. The suggested frequency spectral
estimation and Téeplitz-based approach, built on the linear predictive coding principle,
has proved the possibility of selecting signal features from the power spectral plot and
entering TGeplitz matrix in a manner similar to its application on images of written
texts, signature, palm-print, face geometry or fingerprints. These topics have shown a
success rate of about 98% in many cases. The extracted feature-carrying image
comprises the elements of Téeplitz matrices to consecutively compute their minimal
eigenvalues and introduce a set of feature vectors within a class of voices.

The basic idea of the work is derived from applying Téeplitz matrix minimal
eigenvalues algorithm to Burg's model. This implies a graphical approach for feature
extraction, selection and hence signal-image description confronting the conventional
and traditional methods. T6eplitz matrix approach is employed to verify a variety of
biometrics, including the recognition of hand and machine written texts, off and on-line
signature, face, and voice. In all, it has proved a promising success rate. The same
algorithm has also shown its possible application in hybrid systems where multiple
forms of classifying and identifying tools are fused in one system. The image of a voice
signal in any of its classical forms is rather complicated and usually does not convey
exactly similar images of the same signals, even when spoken by the same person.

However, Burg's model is very fruitful approach for investigation of voice-signal
information protection. This fact concerns the possibility of looking at the voice-signal
image in a manner similar to any other object image. This enabled extending Té6eplitz
matrix applications to cover speech signal description, as well.
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OPTIMIZE THE SECURITY AND REDUCE THE FAILS DETECTION IN
FINGERPRINT BIOMETRIC DEVICES BY USING THE HIERARCHICAL
FINGERPRINT MATCHER METHOD
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The main factors responsible for the intra-class variations are: displacement,
rotation, partial overlap, non-linear distortion, variable pressure, changing skin
condition, noise, and feature extraction errors. Therefore, fingerprints from the same
finger may sometimes look quite different whereas fingerprints from different fingers
may appear quite similar .The aim of our work is to optimize and improve efficiency of
fingerprint algorithms and make it much more secure and create new method to
estimate the immunity level of fingerprint facilities of authentication which we call that
Hierarchical fingerprint matcher.
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The novelty of this matching technique is to use of features (pores and ridge
contours) provide complementary information which can be used along with features
(minutiae) to lower the error rates, namely FAR and FRR.

We have tried to overcome the real challenges in fingerprint matching namely,
non-linear distortion, small overlap between query and template images, error and noise
introduced by feature extraction algorithms, error introduced in registration and due to
unfavorable skin conditions. Localized matching was used for matching all feature types,
in-order to minimize the effects of distortion. Also, rotationally invariant structures
(pores and minutia) and features (ridge contours) are used and as a result any type of
alignment (registration) is not required at any stage. The use of (pores and ridge
contours) features is beneficial in deciding match/nonmatch, with increased accuracy, in
case of fingerprints with small overlap, beside that we noticed how to apply some
additional information in the field of Timing Analysis without vast any extra timing
process. So the proposed hierarchical matcher has a matching time suitable for
automated fingerprint verification systems. Pores and minutiae are matched using an
elastic string matching algorithm which is capable of overcoming the errors introduced
by feature extraction algorithms.

O AEKOOUPYIOLLMX BO3MOXHOCTAX
HEMPUMUTUBHBLIX KOOOB XEMMUHT A

B.A. JIMITHULIKUH, E.B. MUXAWJIOBCKU

SaU_II/ITa I/IHd)OpMaH,I/II/I OT HECAHKIIMOHHMPOBAHHOI'O JOCTYIIa BBI3EIBAET HaNOOJIBIITHHA

mHTEepec B HAYYHBIX u OKOJIOHAYYHBIX Kpyrax. Oxnako JIJIST BCEX
resrekoMMmyHuKAIMoHHbIX cucteM (THC) mambosee axTyasieH Opyroil acmekT 3allWThHI
uHpOPMAIIMKY — HIPOTHUBOAEHCTBHE BCAKOTO poaa IIoMeXaM ¢ IIyMaMm, Heu30exHO

32COPAIOIINM peasbHble KAHAJBI IIepefaul U CUCTEeMEI XpaHeHna uHdopmanuu. [loaromy
Bce coBpemennsie THKC (3a.  mMCEIOUEHHMEM BOJIOKOHHO-OITHYECKHX) 00S3aTEILHO
PYHKIIMOHUPYIOT ¢ IPUMEHEHNEM II0MEeX0YCTOMUNBEIX KOA0B, CHHXPOHHO HCIIPABJISIOIINX
BO3ZHHMKAIOIIME OIMNOKN W MCKAMKEHUI NHQOPMAIIHH.

IIpuMmeHeHrEe TOMEXOYCTOMUMBEIX KOMOB COIPSSKEHO C OIpeIesIeHHOM IIpo0JIeMOoii:
MHOBHIIIEHNE KPATHOCTH MCIIPABISIEMBIX OIIMOOK BJIEYET 34 COOOM CHUIKEHHE CKOPOCTHU
IEeKOOUPYIOIINUX YCTPOMCTB, UTO HEIOIIYCTHMO IIPH IIOCTOSIHHOM POCTEe MH(OPMAIIMOHHEIX
IIOTOKOB. PaapellieHye oTOro IIPOTUBOPEYUS HEM30eKHO IIPHBOAUT K IIPEOOJICHUIO
«IIpOBJIEMBI CEJIEKTOPa» — HEeOOXOIMMOCTH IIepedopa OrPOMHOI0 KOJIUYECTBA BO3MOMKHBIX
OIMOOYHBIX KOMOMHAIIHH. VcToprdecKkn mepBble KOOl — KOIbI XeMMUHTa, Ha3bIBaeMbIe
Takke IPUMUTABHBIMU [1, 2], HECMOTpPS Ha CBOIO COBEPIIEHHOCTH, HCIIPABJISIOT TOJILKO
OIHY OIIHOKY HA KasKIbIN OJIOK ImepeaaBaeMoil HHPOPMAIIUH.

Henpumurusable xogpl XeMMHMHTA, HOJIydYaeMble U3 IPUMUTHUBHBIX JOCTATOYHO
LIMPOKOT0 CIEKTPA KOOPIHMHAT C COXPAHEHMEM IIMKJIMYHOCTH, BeAyT cedsa xaoTudHo. Tem
He MeHee, KOMIILIOTePHLIE UCCIEIOBAHUSA IIOKA3aJM, UYTO HEIPUMUTHUBHBIE KOIbI
XeMMUHra, IJIWHBI KOTOPBIX HE MMEIT MAaJBIX IIPOCTBIX HdeJIUTeJIeil, MOryT HMEThb
MHUHNMAJbHOE PACCTOSHUE, IIPEBHIIIA0IIee KOHCTPYKTUBHOE, PABHOE, KaK U3BECTHO, TPEM
[1].

HOCTpOBH pPAOd HEIIPUMHUTHBHBIX KOJOB XeMMHHTa ¢ MUHUMAJIbLHBIM pacCTodHHuEeM,

OPUHUMAIOIINM 3HaveHuss b, 7, ..., 15. PesynpraTel IIpOBEeNEeHHOIO0 WCCJIEIOBAHUS
CBHUIETEJILCTBYIOT O HEePCHEKTUBHOCTH IIPUMEHEHNS JaHHBIX K0omoB B peanbHbx TKC.
JIuteparypa

1. Mak-Bumssame @ 1., Cioosnr H. k. A. Teopus xomos, ucnpasssonux onmbkw. Ilep. ¢ anri. M., 1979.

29





