BANIKAH

360PHUK HA TPYOOBWM

depeHumja

— TEXHOJIOLLKMNOT pa3BUTOK BO

BTopa meryHapogHa Hay4Ha KOH

,BnnjaHneTo Ha Hay4HO

Penybnuka MakegoHuja’

rrOr "Vl

obpasoBaHuneTo n 6e3begHocTa BO

"“uUEr 0101.-0”1.
COGE™ " re00Orr;
CORET™T "OrQ0rOr
o= 100 rrQrrrC
d e G HOCO00r00TY
d lloo @ m0-0r00 92

obnacrta Ha NnpaBOTO, EKOHOMMjaTa, KynTypaTa,

Ckonje 30-31 oktomBpu 2014



360PHUK HA TPYOBMU: BTopa mefyHapoaHa Hay4yHa KoHbepeHuuja
»,B/IMjaHNMETO Ha HAy4YHO — TEXHOJIOWKMOT PasBUTOK BO obnacta Ha nNpasoTo,
eKoHOoMMjaTa, KyNTypaTa, obpasoBaHneTo n besbeaHocta Bo Penybanka MakegoHuja”

OpraHusaTtop: UHCTUTYT 3a gurntanHa popeHsunka

YHusepsuteT ,,EBpo-bankan” - CKonje

YpegHuk: Mpod.a-p Cawo Menes

MN3pasay: YHuBep3uteT ,EBPO-BAJIKAH” Ckonje
Penybnnka MakegoHuja
www.euba.edu.mk

CIP - Katanorn3auuja Bo nybnvkauuja
HauunoHanHa u yHuBepauteTcka 6ubnuoteka "Cs. KnumeHT Oxpuacku”, Ckonje

001.3:330/378(497.7)(062)

MEI'YHAPO[HA HayuHa koHdbepeHumja (2 ; 2014 ; Ckonje)

BnvjaHneTo Ha Hay4HO-TEXHOMOLIKNOT pa3BMTOK BO obracta Ha npaBoTo,
eKkoHoMujaTa, KynTypaTa, obpa3oBaHueTo n 6e3begHocTa Bo Penybnuka
MakenoHuja : 360pHMK Ha Tpyaosu / Bropa mefyHapogHa HayyHa
KoHdepeHuumja, Cronje 30-31 oktomspu, 2014 ; [ypeaHuk Cawo enes). -
Ckonje : YHuBepauteT "EBpo-Bankan", 2014. - 575 cTp. : unyctp. ; 24cm

[en op TpyaoBWTE Ha aHIMWCKK jasuk. - bubnuorpadwmja koH Tpyaosute
ISBN 978-608-4714-11-8

a) HayueH passutok - OnwTectBeHn Hayku - MakegoHuja - Cobupu
COBISS.MK-ID 97406218

Curte npaBa rum sagpxyBsa n3gaBa4oT n aBTopuTe



350PHUK HA TPYIOBU Bropa merynaponna Hayyna koHdpepenuuja 30-31.10.2014 Ckonje

Iporpamcku oxdoop

> Mpod. A-p Mutko MaHoB., YHuBep3uter EBpo bankaH - MNpetceparen

> npo¢. A-p Cawo lFenes — EnektpoTexHuuku dakynter Pagosuwl
YHusep3uter loue [MOenues LWrun, Penybnuka MakegoHuja
Konpertcegaren

> npod. [A-p MaBnuHa CrojaHoBa, YHuBep3uTeT EBpo bankaH
Konpetcegarten

> MNpod. Bnatko “YuHrocku, EneKkTpoTtexHuuku ¢akynter Pagosuil
YHusepsurtet loue Oenues LLUtun, Penybauka MakeaoHuja

> Mpod. O-p boxko KpcTajuk, EnektporexHuuku pakyntert - Mogropuua,
LipHa Fopa

> [Dou. o-p PomaH FonyboBcku, EnektpotexHuuku dakyntet Pagosuw
YHusepsurer lNoue fenyes LLUtun, Peny6nmnka MakegoHuja

> nMpod. A-p Apuctoten TeHToB, DaKyATeT 3a e/IEKTPOTEXHUKA M
MHPOpMaLMCKKN TexHonorun, YHusepsutetr Ce. Kupun n Metognj —
CKonje, Peny6anka MakegoHuja

> [Dou. A-p Mapuja KaneHpap, @PaKkynter 3a eNeKTPOTEXHUKA W
MHPOPMaLIMCKM TexHonorum, YHusepsuter Ce. Kupun n Mertoauj —
Ckonje, Peny6a1ka MakeaoHuja

> Jou. [O- ArtaHac Kosapes, EBponcku yHuBep3uteT Penybauka
MakepoHuja- CKonje

> MNpod. A-p AtaHac WnueB, dakynter 3a eNeKTPOTEXHUKaA W
MHPOPMALIMCKM TexHonorum, YHusepsutet Ce. Kupun n Mertoauj —
Ckonje, Peny6a1ka MakeaoHuja

> Mpod. A-p ToHun CtojaHOBCKK, ABCTpanuja

> [A-p 3opaH HapawaHos, BuHep ocurypyBare, Ckonje, Penybauka
MakepoHuja

> MNpod. p-p Napa CagukoBuKk, DaKynteT 3a KPUMMHANIUCTUKA,
KpumuHonoruja u 6esbepHoct, YHuBep3uteT Bo CapaeBo;

> nMpod. a-p 3apaBko Ckakaeau, PakynteT 3a npaBHe M MNOC/NOBHe
ctyauje, YHusepsutet YCCE, Hosu Cag;

> QDbou. Aa-p MapjaH Hukonoecku, Pakynter 3a 6esbegHocr,

Yuusepsuter ,,EBpo-bankan* - Ckomje



3BOPHUK HA TPYJOBU Bropa mefynaponua Hayuna xongepennuja 30-31.10.2014 Cxomje

YHusepsuter CB. KnumeHtr Oxpupgcku, butona, Penybauka
MakegoHuja

> MNpod. a-p foppaH Kanajyues, MNpaseH ¢akyntet, YHuBepsuter Cs..
Kupun n Metogmj — Ckonje, Peny6anka MakegoHuja

> [A-p Hukona Mpotpka, Monuuucka akagemwuja, 3arpeb, Penybauka
XpBaTcKa

> nMpod. A-p CtepaH CumeHoB, AKagemuja 3a BHaATpPeWwHN paboTn Ha
Penybnuka byrapumja

> QDou. O-p Ouyakoe depguHaHg, MuHucTepctBo 3a ogbpaHa Ha
Penybanka MakegoHuja

> [Dou. g-p Nlngmja Panuesnk, OCHOBHO jaBHO 06BUMHUTENCTBO 3a Bopba
NPOTUB OPraHU3NpaH KPUMUHaN

Yuusepsuter ,,EBpo-bankan* - Ckomje



35OPHUK HA TPYJIOBU Bropa mefynapozua HaydHa koH(epenuja 30-31.10.2014 Cxomje

Opranuszanuckuogdop

> nMpod. a-p NMNasnuHa CTojaHOBa, YNEH

> [Dou. O-p CHexaHa YepenHanKkoBcKa-[lyKOBCKa, YneH

> [Dou. o-p BaHren HoHeBCKM, UneH

> M-p Urop MNaHes, yneH

» 3opuua KaesuK, uneH

VYuusepsurer ,,EBpo-bankan - Ckomje



3BOPHUK HA TPYJOBU Bropa mefynaponua Hayuna xongepennuja 30-31.10.2014 Cxomje

NPEATOBOP

KoHbepeHumjata ce opraHuauvpa p[a ce corneja
BMWjaHUETO Ha Hay4YHO - TEXHOSMOLLKMOT pa3BOTOK BO obracTta Ha
npaBoTO,  €eKOHOMMjaTa,  KynTypata, oOpasoBaHWETO U
6e3begHocTta Bo Penybnvka MakegoHuja.

MwHaTaTta roguHa 3a npB naT ja opraHu3vMpaBmMe oOBaa
KOH(pepeHLMja co Len cTygeHTuTe o BTOPUOT U TPETUOT LIMKNYC
Ha CcTyauuM ga ce ocnocobaT 3a nuuyBakwe U NpeseHTupare
Hay4YHO-CTPYYHM TPYAOBW, a oOCTaHaTUTE YYeCHUUM [da 1w
npeHecaT CBOUTE HajHOBU UCTpaXKyBarwa BO NOCOYeHUTe obnacTu.

BTopaTta koHgepeHumja BO ogHOC Ha npBaTa no BpojoT Ha
npeseHTMpaHn TpygoBu Oewe nocnewHa. [NpeseHTupaHn 6Gea
noseke og 60 Tpyaa.

3a cnepgHata koHdepeHunja ke ce noTpyamme Hajoobpute
TPYAOBM NOKPAj Toa LWTO Ke nanesat Bo 360pHNKOT Ha TpyaoBU Of
KOHoepeHuMjaTa, ga M us3gageMe M BO Halle CrnucaHue co
WHTEHUMja Toa Ja npepacHe BO MeFyHapoOaHO CnucaHue.

Mpodp. O-p Cawo Nenes
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Determining the Personal Identity based on handwriting as a Biometric
Identification

Abstract

This paper describes methods for off-line identification of the writer based on handwriting features.
Different methods for extracting and combining features are reported in the literature for pattern
recognition purposes. Many aspects have influence over the writer identification such as: symmetry, slant
angle, percent of black and white pixels, height/width ratio of the letters, direction of the base line, the
position of the horizontal and vertical lines in the segments, histograms, contour profiles, spots, etc. The
method creates a feature-vector associated with a writing manner of an individual and computes the
correlation measure to express the similarity with the previously stored handwritten samples of the Cyrillic

letters.

The presented system is based on image processing and pattern recognition methods. The approach
analyses the handwriting as an image-texture, it is content independent and uses feature set based on the

global statistical, structural and topological characteristics.

An experiment was performed to discover the most reliable features that contribute to the
identification of the writer. Handwritten biometric identification is applicable in many areas such as:

security systems, forensics, financial etc.

Key words: biometric identification, handwriting authentication, pattern recognition, classification.

OnpenyBame Ha TMYHUOT WACHTUTET BP3 OCHOBA HA PAKONMCOT KAKO
Onomerpucka uaeHTupuKanmja

Ancmpaxm

Osoj mpyo onuwyea memoou 3a Off-line  uoenmupurayuja na nuwysawom 6azupana na obeneicja
Ha paxonucom. Pasmuunu memoou 3a usosojyeare u komOunuparbe Ha obenedxcja ce ONUWIAHU 60
qumepamypama HameHema 3a npenosuaearwe ooauyu. Mnocy —acnekmu umaam 6iujanue Ha
uoeHmugpuKkayujama Ha NUULY8A4Om KAKO WMo ce: CUMempujd, azoil Ha 3aKOCeHOCm, NPOYeHm Ha YpHU U
benu nuxcenu, nponopyuja Ha HA GUCUHA/WUDUHA, Npasey HA JUHUjamMa HA NUULY8arbe, NO3UYUja Ha

XOPUBOHMATHY U 6EPMUIATHU JTUHUU 80 CE2MEeHmume, XUCMOZpAMU, KOHMYPHU Npouiu, 0amku u op.
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Memooom kpeupa éekmop na obenexcja acoyupan co HAYUHOM HA NUULYEAFE HA TUYHOCIA U NPeCMemyed
Kopenayuja 3a 0a ja uzpasu CIu4HOCMa cO NPemxoOHO 3a4y8aHU NPUMePOYU HA PAKONUCU 00 KUPUTUYHU
oyKeu.

IIpemcmasenuom cucmem e 6a3upan Ha Memoou Ha 0OPAbOMKA HA CIUKA U NPENO3HABARE OOTUYU.
IIpuooom 20 ananusupa pakonucom Kaxko CIUKA — MEeKCMmypd, He3a8UceH e 00 COOPHCUHAMA U KOpUCmu
MHOJIcecmeo 00  obenedcja  6asupaHu HA  2NOOATHO-CMAMUCIMUYKY, CMPYKMYPHU U MONOJOUIKU
Kkapakmepucmuxy. HMzeeden e excnepumenm 3a OMKMUeare HA Hajoosepausume oobenexcja Kou
0603ModICY8aam udenmugurayuja na nuuwysavom. buomempuckama udenmuguxayuja 6p3 ocrnosa Ha

PAKONUCOmM e Haora nPUMeHa 80 MHOZy obacmu Kako: 6e306e0HOCHU cucmemu, (hopeH3uKra, punancuu u op.

Knyunu 360poeu: oOuomempucka udeHmugurayuja, asmenmuxayuja 0a3upaHa Ha paxKonuc,

npenosHasarbe Ha ooauYU, Kiacugurayuja.

1. Bosexn

Bo nwureparypara 3a OnoMeTpucka uaeHTHU(]UKaMja Ha Ju4HOCTa [1] ce kopucraT aBa THMa Ha
ocoOuHM: (pHu3HONOMKH (MIPENo3HaBake HAa MPTUTE HA JIMIETO, OYEH HUPHUC, OTIIEYAaTOK O MpCT, popMa Ha
JUIaHKa, BEHCKAa CTPYKTYypa, MHPHCOT Ha TEJNOTO) U OMXejBUOPUCTUYKH (TJ1ac, paKoIluC, MUMHKA, HAYMH Ha
0JICH:E).

[lepconannara uaeHTUUKaIMja Oa3upaHa Ha MPEMO3HABAKHE HA PAKOIMCOT MMa IIUPOK OICEr Ha
MPUMEHA OJ1 aCIieKT Ha 0e30eaHoCT, (hopeH3uka, (GPMHAHCHCKH JI¢jCTBU]ja, 10 IIPUMEHA BO apXeoJioTHjaTa Ipu
OTKpHBAamWbE HA WACHTUTETOT Ha CKPUIITOPHUTE Ha CTapuTe AOKyMeHTH. [Ipu mpemo3HaBame Ha PaKOMUCOT Ce
KOpHCTaT METOIM KOW BO KOMI[jyTepCKaTra BU3HMja C€ pa3BHBAaT NPEKy MOJENUTE Ha MpEro3HaBambe Ha
o6, Co 0BHE METO/M Ce W3/IBOjyBaaT OCOOMHY KaKo: TpaBel, BUCHHA, IIMPUHA 3aKOCEHOCT, 3aI[pHETOCT
(TIpOTIEHT Ha MPHU TOYKU-TIMKCENN) U ce 0a3nupaar Ha cerMeHTalldja U riiodanu3aiyja Ha TeKCTOT. buaejku
IIeNTa € JIa ce Tpero3Hae MUIyBavoT, He € MOTpeOHo na Ouae pa3dpaHa coapKUHATa Ha TEKCTOT, TYKY CaMmo
HeroBata opma.

Kaj OGuomeTprckuTe CHCTEMH ce TpaBH pas3iuka Mely Bepudukanmja u wuacHtH(ukammja [2].
Wnentndukanyjara e mocIoxeH nporec Ounejku Tpeda e1eH pakoIuc J1a ¢e CIOpeIu CO MOBEKe PaKOIHCH
CMECTeHH BO 0a3za Ha PaKOINHUCH, JOJeKa NPH Bepu(HKalUjaTa PaKOMHCOT CE CHOPEAyBa CaMO CO eJlleH
IPUMEPOK.

Ce pasnukysaar cucremu 3a Off-line [3] [4] [5] unentndukanmja kage ce JOCTATHU CaMO CKEHUPAHH
CIIMKH OJl PaKkomuc W cucteMu 3a On-line [6] maeHTudukaimja Kage MOCTOjaT BPEMEHCKH U POCTOPHH
WHPOPMAIIUH 32 MHUIITYBAKETO, KAKO CTUIIOT, Op3MHATA, aroJioT Ha MUNIYBamkbe W MPUTUCOKOT BP3 XapTHjara.
IMpemiokeHn ce pas3iuvHd Mojenu 3a ON-line maenTudukanuja Ha MUITYBAYOT KOM KOPUCTAT CKPHEHH
MapkoBu momenu, I'aycoBun momenu win HeBpoHckd Mpexu. Kaj off-line cucremure ce pasriemysa

uaeHTU(UKALMja Ha KOPUCHUKOT HE3aBUCHO O TEKCTOT 0a3upaHa Ha aHAJIM3a Ha TEKCTypa, CO KOPUCTCHE
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relatively noise-resistant and writing inconsistencies, the identification does not use complex computing and

because of that it is easily applicable for practical applications.

According to the experimental results the software has potential for biometric personal identification.
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