BIpoBaKeHHs MoayiiB Ethernet Ta VPN Oynme 3aBxau MEHIT 3aTpaTHHM, HDK 3aMiHa
a0OHEHTCHKOTO TPUJIAZy TOBHICTIO, Ta OUIBII PEMOHTHO MNPUAATHUM 3aBJISIKM MOIYJIBHOCTI
cuctemMu [7]. MOXIMBO ONTUMI3YBaTH BHUTpPAaTH OXOPOHHUX MIAIPUEMCTB  HUIIXOM
3alpOBAKEHHS] OCHOBHOTO KaHany 3B’s3ky mo [P (TCP/UDP), a ny6mtorodyoro abo pe3epBHOTO
3a HeooximHicTio CSD / GPRS (EDGE, EVDO).

BucHoBok

[lokazano, 10 3 BHUIIEBUKIAJACHOTO TIIBKM BUKOPUCTAHHS CHCTEM 3a PIZHUMH
TEXHOJIOT1SIMH, SKI NTYyONIOIOTh OJHA OJHY (pe3epBHi), aCTh 3MOTY ITABUIIUTH HAMIHHICTD Ta
JOCTOBIPHICTH Tiepenanoi indopmariii. 3anpononoBano Bukopuctanss [P (Ethernet) mogymnis s
BUpIIICHHS. NpoOJIeMH, IO JacTh 3MOrY aHyJIOBaTH MpoOieMy aTak THILYy «BIIMOBa B
00CIyroByBaHHI».
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[IpoBeneH aHamM3 COBPEMEHHOTO COCTOSIHUS 3AIIUTHI OXPAHHBIX KOMILIEKCOB. YCTAQHOBJIEHO IyTH
ONITUMH3AIIMU PACXOI0B OXPAHHBIX MPEAIPHUATHH.

KnaioueBble cjioBa: OXpaHHash CHCTEMa, CHTHAIW3AIMs, ITyJbT LEHTPAJIM30BAaHHOIO HaOIIOJeHUS,
6e3011acHOCTh 00BEKTa, paJuoIoMexa.

Analysis of the current state of security protection systems is conducted. Ways of optimization the cost
of security companies are found.
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KOMITIEHCAIIISI KPAMOBUX IIIYMOBUX CIIOTBOPEHDb
HA IU®POBOMY 30BPAKEHHI

VY cTarTi po3MIANAEThCS METOJ KOMIIEHCalli IIyMy Ta IIYMOBUX CIIOTBOPEHb Ha LU(GPOBOMY 300pa’keHHI.
Meron nepenbauae BUKOPUCTAHHS CIIPOIIEHOI NPOLEAYPU Ta MOKe OyTH BUKOPUCTaHMMN JUIS IIABHIIEHHS
SKOCTI BMJUIEHHS KOHTYpIB B CHCTEMax 3axXUCTy iHQopmauii, ne npu igeHTudikamii ta ayreHTH@IKawii
BUKOPHUCTOBYETHCS TEPMOrpama JIUL 0COOu.

Kurouosi ciioBa: ieHTudikanis, ayreHTHdikaiis, KOHTYp, 300paXkeHHs, IIyM, TepMorpama, Tudy3is.

Beryn
VY cucremax 3axucty iHQopMalii, ki 3a0e3ne4yoTh J0CTyl A0 iH(opMaliiiHuX pecypcis,
1meHTUdIKaIis 0 00JIMYYIO JIFOIMHH € 010METPUIHOIO TEXHOJIOTIETO, IKa HE € HaOUTbIII
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MOMYJISIPHOIO 32 CTYINEHEM MOIIMpPEeHOCTI. B cuity 6araThox 0coOIMBOCTEN BUKOPHCTOBYBAHUX
1MeHTH(IKATOPIB I TEXHOJIOTISA, SIK IPaBHJIO, 3aCTOCOBYETHCS B SKOCTI JOMOMIDKHOI TIO
BIJIHOIIEHHIO JI0 1HIIMX O10METPUYHUX METOJIB 200 criocoOiB BCTAHOBIICHHS Ta IMiITBEPIKECHHS
ocobu. B Tol ’ke dYac MOTEHMIMHI MOXJIMBOCTI TEXHOJOTIi igeHTU(IKalil MO OOJIUYYI0
HaJ3BUYaiiHO Benuki. Jlo mepeBar reomeTpii ocobm, Sk OloMeTpHYHOro ineHTH(]iKaTopa,
HacaMmIiepesl HajexaTbh OE3KOHTAKTHHH CIoci0 OTpHUMaHHs BIJOMOCTEH, HEOOXITHUX IS
pO3Mi3HaBaHHS KOPUCTYBAYiB CUCTEM 3 OOMEKEHUM JOCTYNOM, Ta IIUPOKUN BUOIp JKEpeN IUX
BIJIOMOCTEH 710 SIKUX MOXYTh HaJe:)katu Gotorpadii, Bijeo, JaHi BigeocmocTepexeHHs T1a iH. [Ipu
imeHTudikamii OloMEeTpUYHA CHCTEMa aBTOMAaTHYHO BHAULIE 1 00poOds€e BiAOMOCTI, SKi
XapaKTepU3yl0Th HalOIbII «IIOKa30B1» 0COOIMBOCTI 0COOU: KOHTYpH HOca, I'y0, OpiB, BIACTaHb
MDK HAMH 1 T.11. Ha OCHOBI IUX B1IOMOCTEH, BIIMOBIAHO JI0 3araJIbHUX MPUHIIUIIB O10METPUIHUX
TEeXHOJIOT1H, (opMyrOThCcs U(PPOBI MojaeNmi iAeHTHU(IKATOPIB, SKI IMOTIM MOPIBHIOIOTHCA MiX
coboro. Ha sxanp, TexHomorii igeHTudikalii mo o0IMY4r0 HaJ3BUYAWHO YYTJIMBI 0 30BHIITHIX
YMOB, TOOTO OCBITJICHOCTI, TOBOPOTIB I'OJIOBH, KYTIB ii Haxuiy 1 T.1. Kpim TOro, BelIMKy pojib Ha
SKICTh PO3MI3HABAaHHSA TPAOTh 3MIHM 30BHINIHOCTI JIOJWHHM y BHIJSAIlI OKYJApIiB, OOpojwu,
Makisky. Takoxk IcHye TmpobOjieMa CXOXKOCTI OKpPEeMHX PHC PI3HHX JIIOJCH, HaIpUKIaj,
Onu3HIOKIB. Lle mpU3BOAUTH 10 TOTO, IO PO3MIISIYBaHA TEXHOJIOTIS XapaKTePU3YIOThCS HU3bKUM
BIJICOTKOM YCHIIIHOTO PO3Mi3HAaBaHHS KOPUCTYBAauiB Ta HAMBUIIMM B1JICOTKOM TOMHUIKOBUX
CIpallbOBYBaHb. Y IIbOMY BUIAJKY SIKICTh ii pOOOTH OIIHIOETHCA 32 IBOMA KPUTEPISIMU:

1. FAR (anrn.: False Acceptence Rate) — KOeQIIEHT MOMHJIKOBOTO JOCTYNY, SIKHH €
MPOIEHTHUM ITOKa3HMKOM BHWITQJIKiB, TIPH SKHX II€pEBipka OCOOW BHUSBHIACS TTOMHUIKOBO
YCHIITHOIO.

2. FRR (anrn.: False Rejection Rate) — xoe(iliEHT MOMHIKOBOI BiMOBH B JOCTYII, SIKHHA €
IPOLEHTHUM TOKa3HWKOM BHIIAJIKIB, NpPU SKUX INEpeBipka 0coOM MOMMHIIKOBO 3aBEpIIUIacs
HEB/IAYCIO.

Pa3om 3 TuM TexHOJOTII 1IeHTH}IKAIlT TT0 00IMYY0 TOCUTH €()EeKTUBHI Y BUIIAJKaX, KOJH,
HaIPHUKIIAJ, TOTPiOHO MOPIBHATH doTorpadii — 3a YMOBH, 110 3HIMKH MAlOTh JOCTaTHHO BHCOKY
AKICTb, @ KOPUCTYBay HE NPUKIAJIAE CHELIaTbHUX 3yCHJIb U TOrO, 100 HAaBMHCHO 3MIHUTH
CBOIO 30BHIIIHICTb.
binpmiicTh 13 3a3HaYe€HUX MPOOJIEM JIETKO BHPIIIYIOTHCS, SKIIO y SKOCTI BXITHOTO 300pakKeHHS
JUISL CUCTEMH PO3IMI3HABAHHS Ta MOCHIAYI04Oi 1IeHTU(IKalil, BAKOPHUCTOBYETHCS TepMoOIpama
o0nuuust. SIk mokaszaB aHaji3 JITepaTypHUX MEPUIOKEPEN, TepMorpama 00JIny4si MPakKTUIHO HE
3MIHIOETBCS  TiJl BIUIMBOM  3OBHIIIHIX  (aKTOpiB, BKJIOYAIOUM 3MIHY TeMIepaTypH
HABKOJIMIIIHHOT'O CEPEIOBUIIA, XBOPOOIUBI CTAHU, BIUTMBU aHTPOMOTEHHOTO XapaKTepy Ta 1HIe —
3MIHIOETBCS JIUIIE KOJIip TepMorpamu. [IpupoaHo, 1Mo mocTae MATaHHS PO BUKOPHCTAHHS IS
imeHTrdiKkaii miei BIaCTUBOCTI TEpMOTpaMH, TUM OLIBIII, 110 TPOIeaypa OTPUMaHHS MU(PPOBUX
TEPMO3HIMKIB CYTTEBO HE BIAPI3HIETHCS B CTaHJAPTHOI NPOLEAYPU OTPUMAHHS 3BHYAUHOT
¢ poBoi poTtorpadii.

Ha puc. 1 nmpuBeaena 3aranbHa cxema iAeHTH]iKalii 3a 010METPUYHUMHU MOKa3HUKAMH.
Puc. 1 imocTpye MoTik iHpOpMAIIii B MeKax 3arajibHOi 010METPUYHOI CHUCTEMH, SIKa CKJIaIa€ThCs
3 3ac001B 300py AaHUX, OOPOOKH cHUTHAy, 30epiraHHs, MepeBipKU BIAMOBIIHOCTI Ta MIJACHCTEM
npuiHATTS pimenb. Ha puc. 1 peectpamiss ta poboty cucrem Bepudikamii Ta igeHTH(IKaLii
MoKa3aHl B 3araJlbHOMY BUIIISAI Oe3 JeTamizarmii oKpeMHX KOMIIOHEHTIB. Sk BHIHO, cHCcTeMa
nepeadadae oTpuMaHHs OIOMETPHUYHHX 3pa3KiB 3 00°€KTa BIAMOBIIHUM JAaTYMKOM: Yy HAIIOMY
BUIIAJKY 1I€ 3ac10, IKUi peecTpye iHPpauepBOHE BUMPOMIHIOBaHH 0coOu. BuxiiHi fJaH1 JaTunKa
BIJICWJIAIOTBCS TIPOLECOpPY, SKUM BUAUILE OCOONMBI, ajleé MOBTOPIOBAHI XapaKTEPUCTUKHU
BIIKMAI0YW, BIJIKWIAIOUM BCl 1HINI KOMIIOHCHTH. SIK TOKa3aHO Jali, camMe Ha IbOMY eTalli
HEOOX1/THO TOJIIMIIUTH 300pa’KeHHS IJIIXOM BUJIAJICHHS 3 HHOTO IITYMOBOi KOMIIOHEHTH.

OTpumaHi 0COOIMBOCTI MOXKYTh OyTH 30€epekeHi B 0a3i JaHUX sK 1a0JIoH, a0 MOPIBHSHI 3
IIEBHMM IIa0JIOHOM, OararbMa 1maojgoHaMu a0o BciMa I1a0JIoHaMH, K1 BJKe 3HAXOAAThCSA B 0asl
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JaHHUX 3 MCTOIO BCTaHOBJICHHA BiIIHOBiIIHOCTi 3d IICBHUMHU I1apaMCTpaMH 91 KpI/ITepiHMI/I.
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puc. 1, 3 Merolo T Il

N ! Bepudikauis

imeHTudikamii  ocodbu

0 TepMO300pakeHHIO,
JTOIIJIBHO MIPOBECTHU
HOro0 TONEPEIHIO
00poOky. [Ipu 1boMy, y3araibHIOIOYH CKa3aHEe, METOIO € 2 TTyHKTH:

1) Otpumanns 1poBOro 1madioHy, KU Oyae MICTUTH BCl HEOOXI1JIHI XapaKTepH1 JaH1
CTOCOBHO IpenMeTy imeHTudikaiii, To6To 0coOu, BIJOMOCTI PO SKy HeoOXiaHO 30epiratu B 6a3i
JAaHUX 3 METOK IX IMOCTIAYIOUOTO TOPIBHSHHS TPH MOJANBIINX MpoleAypax ineHThu(iKallii,
ayreHTu(ikanii 1 Bepudikamii. Sk mpaBuio, 1€l MyHKT BUKOHYETHCS OJUH pa3 MpH 3aHECEHHI1
JaHUX B 0a3y JaHUX.

2) OrpumanHs mudpoBOro 00paszy, AKHM, SK 1 MadIoH, Oyae MICTUTH BCl HEOOXITHI JaHi
CTOCOBHO TIpeIMeTy iieHTHdIKaIll] 3 METOIO IX MOJANBIIOTO MOPIBHSAHHS 3 iH(OpMAIIi€l0, SKa € B
0a31 JaHUX PU BUKOHAHHI NOTOYHUX IpoueAyp iaeHTudikauii, ayreHTudikamii yu Bepudikarii.

BigmiTiMo, 1mo mpouenypH, sKi IMOBUHHI BHUKOHYBAaTHCS 3TiAHO TPHUBEICHHX ITYHKTIB,
MOBUHHI MPOBOJIUTHUCS TIO CTPOTO BCTAHOBJIICHUX OJHAKOBUX ajropuTMax. B iHIIOMY pa3i Hemae
MEBHUX TrapaHTId MI0/I0 TOYHOCTI PO3Mi3HABAHHS.

IMocTanoBka npo0JieMH y 3arajibHOMY BHIJISIII Ta ii 3B’ A30K 3 Ba)KIUBUMH HAYKOBUMU
i IpaKTHYHUMH 3aBIAHHAMH

[Tonepenust 06pobka TepM0o300paKeHHs, sIKe, K MPABUIIO, € KOJIHOPOBUM, HE3aJIEHKHO Bij
00paHoi MpoIeAypy BUAUICHHS KOHTYPY OCOOH, IO 1IeHTU(IKY€EThCs, Tiepeadadae MPUBEICHHS
foro 10 300pakeHHs 3 TEBHUMH BIATIHKAMHU CIporo Koubopy. Jlami, BUKOPHCTOBYIOYHU
nporenypy 6iHomi3allii, oOTpuMaHe 300pakKeHHSI HEOOX1THO MEePEeTBOPUTH Y YOPHO-O1jIe 3 SIKOTO
BUJUSIETHCSI KOHTYp 0co0u. 1o oTpuMaHOMy KOHTYpy HNpOBOAMTHCS 11 ieHTH(iKalis abo 1HII
npoueaypu (ayreHTudikais, Bepudikaris 1 T.1.).

[Ipn mnomepenuiit oOpoOIll HaraldbHUM € THUTAaHHS BUOOPY KPHUTEPIIO MEPETBOPEHHS
TEPMOTpaMH 3 BIATIHKAMH CIpOTO KOJHOPY B OIHAPWU30BAHUN BUTIIAN Ta BIUIMB IIYMOBOI
KOMITOHEHTH Ha KpasiX 300pakeHHs. SIK moka3zaB aHai3 JITEpaTypHUX MEPIIOKepen, 3BUUaiiHa
binpTparnig, sika Moxe OyTH BUKOHAaHA Ha OCHOBI HU(POBOI 0OpOOKH 3 BUKOPHCTAHHSIM,
HANIPUKIIAJ, TIepeTBopeHs Dyp‘e, HEe Ma€ NOCTATHHOTO €(PEeKTy Ta JI03BOJSE JIMIIE MOKpAIaTH
(OHOBY KOMIIOHEHTY TepMO3HIMKY. Taka ¢uipTpamiss Maiike He BIUIMBAa€E Ha Kpaiosi
KOMITIOHCHTH CaMOTO 300paXeHHS, a caMe BOHHM BHOCSTBH JOCHUTh BaroMui BKJIAJ] HA KiHIICBUH
Pe3yNbTaT MPOLEAYPU BUIIIICHHS KOHTYDY.

Meta nocaixxeHHs

Buxoasun 3 BUKIIaIeHOT0, METOIO CTaTTI € MPOMO3UIIIi MO0 3aCTOCYBAHHS Ha MPaKTHIIL
IpoLEeaypy BUJIAJICHHS IIYyMiB 3 300pakeHHs, K€ Ma€ BIATIHKK CIpOTO KOJBOPY, 3 METOI0

Puc. 1 - 3aranpHa cxema ieHTH}iKaIil 32 610MEeTPUYHUMU
MOKa3HUKaMHU
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MOKpaIaHHs SKOCTI poOOTH cHUcTeMH ineHTHUdikamii ocobu 3a ii 610METPUYHUM TOKAa3HUKOM —
TEPMOTPAMOIO OOINYYS.

AHaJIi3 10CTiIKeHb Ta myOJiKkanii

3aBaaHHSAM aHai3y JOCHIKeHb Ta MyOmikaiid Oyno OTpUMaHHS BiJIOMOCTEH CTOCOBHO
ICHYBaHHS CIocoOy BHJAJIEHHS IIyMYy Ha KpasX 300pakeHHS 3 BIATIHKAMH CIpOT0 KOJIBOPY abo
KOJIbOPOBOTO 300pakeHHs, SKUWA O3BOJIMB OM CIPOCTHTH MPOIEAYPY BHIAJICHHS IIyMY,
MIIBUIIATU SIKICTh 300paKEHHS caMe Ha Moro kpasx, a came — 30epertu (popMy KOHTYypy He
pO3MHBaIOUN Moro abo xoda 6 Horo KpaifHix ImikcesiB. BcTaHOBIIGHO, 110 HA CHOTOIHINIHIA ACHB
icCHy€e 3 pi3Hi crTocoOm KoMIIeH caIlii a00 BUIAICHHS IITyMiB Ha Kpasx 300paxkeHHs. [lepmiii 3 HUX
NOKJIAZICHUH HaMH B OCHOBY IIBOTO JIOCITI/DKEHHS Ta JOKIAJHO aHATI3YETHCS Ta PO3TIIAIAETHCS
nam. Cytb npyroro cmnoco0y BukiageHudt B mareHTi CIIIA [1] Ta monsrae B ToMy, IO
CHHTE3YIOThCS TIPUCTPIN Ta Croci0 BUAICHHS IIyMY B 300paKCHHI, B IKUX JIaHI 300pakeHHs 31
CIIOTBOPECHHSAMHU TOJIISIOTHCA Ha OJIOKH 3 IMOCIITYIOUOK KOPEKI€I0 IIyMY B 3aJIeXKHOCTI Bij
MOJIOXKEHHS KOXKHOTO MKCeNs 300pakeHHs B OJI01I1.

Tperiii crioci0, onucanuii B [2], BUKIAACHUN y BUTIIAAI CUCTEMH 3MEHIICHHS IIyMy Ta
MOKpAIIEHHsI SKOCTI KpaiB MU(PPOBOro 300pa’keHHS HUISIXOM BU3HAUEHHS (DOHOBOTO 3HAYCHHS
IIYyMy Ha BChOMY 300pa)K€HHI 3 MOCIIAYIOUMM BUAAJIECHHAM HOro 3a JOIMOMOTOI0 CUCTEMH
G1IBTPIB.

Bigommii Takox cmoci0 BHIAJICHHsS BHIAQJKOBUX IyMIB, SKHH HaBoauThbes y [3]. Bin
MOJIATAaE 'y TOMY, IO 3a PaXyHOK 3aCTOCYBaHHS JO JaHUX 300paxkeHHS B SIKOCTI (iIbTpa
mMonudikoBanoi Qynkimii Jlamnaca, il MAaKCUMyM JOCATa€ThCS Ha 4YacTOTI, SIKa € ONTHUMAJIbHOIO
JUTSL BUIATICHHS IIIYMY.

HenomnikoM HaBeneHUX BHINE CIOCOOIB € HECTAOUIBHICT pIllIEHh MAaTEMAaTHYHOTO BHpa3y,
KU ONHUCY€E 1IyM, Ta pO3MUBAHHS 300pakKeHHs B pe3yJibTaTli HOro 3actocyBaHHs. BiamosiaHo,
10, T.4., BAHUKA€ HEOOXIJHICTh Y BUKOPUCTAHHI 1HILIOTO, OUIBII MPOCTOTO PIBHSHHS, SIKE HE Ma€
BKa3aHUX HEJOJIKIB Ta € MPOCTIKM Y pimeHHi. Jlo 0IHOTO 3 TakuX pilieHb BiTHOCUThCS [4]. 3
y3araJIbHeHHSM JIaHUX 3 3a3HA4Y€HOI MyOiKailii Ta 3 BIANOBIIHUMH BUCHOBKAMH MTPUBEAEMO HOTO
CYTb.

Bukaa 0CHOBHOr0 MaTepiary

3aBAaHHSM JI0 PO3TISAY € OMUC CIOCOOy BUIAICHHS IIyMYy Ha Kpasx 300pakeHHs, siKe
MICTUTh BIATIHKM ciporo Koiapopy. HeoOximHo mnokazatu, M0 ICHYye CHoci®d CHpOLIeHHS
IpOLEAYpU BUJIAJICHHS LIYMY Ta MiJABUILIUTHU SIKICTh 300paXKeHHsI Ha Kpasx, a caMme — 30eperTH ix
dbopmy 6e3 pO3MHTTS.

VY [4] ananoriyHa 3amaya BHpIllleHA NUISIXOM CTBOPEHHS CHOCO0Y BUIAJICHHS IIyMy Ha
300pak€HHI, IO BKJIIOYae B ce0e OTPUMAHHS BiJ 30BHIIIHHOTO IPUCTPOIO HEOOX1THOTO
300pa)kKe€HHS 3 KpasiMu, SIK1 CKJIaJIal0ThCs 3 MIKCENIB Ta MAlOTh JESIKY IIyMOBY KOMITIOHEHTY. Hara
3ajjaya € aHaJoriuHolo. PimieHHs i1 monsrae B TOMy, IO B MOJYJ KOOPJAMHAT BU3HAYAETHCS

ACKPABICTh MIKCEMIB U, (l‘) JJIsl KOOPIUHAT X = (xl,xz,...,xn) BCIX IIKCEJIB 300paKeHHs, JIE 1 —

KUIBKICTh BUMIPIOBaHb, SKIO 300pakeHHS € OararoMipHMM. HacTymHMiA eTam — 3almuc MachBY
JAHUX SICKPABOCTI MIKCENIB 300pakeHHs B maM ‘sTh. [licis mporo y ¢iabTpi s BCIX MIKCEIiB
300pakeHHs HEOOX1JTHO BUKOHATH HACTYIHI ONepari:

1). 3apaTu 3a1€KHICTh SCKPABOCTI MIKCEIIB 300pakKeHHs IBOBUMIPHUM DPIBHAHHAM Y31l
HemBepreHTHoi hopmu. Sk ciiaye 3 [4], 11e MOXKHA 3aIMUCaTH Tak:

% k(v A (1)
ot
ne ¢ — penakcalmiHui mapaMmerp; U :u(x,t) — (QyHKIIA BiI KOOPAWHAT MIKCEIIB
JOCIIIJDKYBAHOTO TPOCTOPY Ta pejakcamiiiHoro mapamerpa; k — koedimient audysii;
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1

m

k(Ivul)=

2\7
M +{Z[§;’] J 1e m>2 — napameTp 3IJIaJKyBaHHS IM1ICYMKOBOIO 300pakeHHsI 01151 KpaiB

i i

(unM OlnpIe 3HAYEHHS IHOTO MapameTpa M, TUM cjiaOKilie 3riaKyBaHHS MiICYMKOBOTO
300pakeHHs 0e3 mymy Oinst kpaiB); M — mapameTp 3MIaKyBaHHS IT1ICYMKOBOTO 300payKCHHS
0e3 mymy B 00JacTAX, e HeMae KpaiB (UMM OUTbIIE 3HAYEHHS I[bOTO MapaMeTpa, TUM CIa0KIIIUM
OyJie 3raa/pKyBaHHS IT1ICYMKOBOTO 300pakeHHS 0e3 IITyMy B 00/1acTsX, e HeMa€e KpaiB.

2). UYwmcenpHo BupimutH M -mipHe piBHSHHS 1udy3ii (1) 3 MOYaTKOBOK YMOBOIO
u(x,0)=uy(x), 3HaXOAUU PIIICHHS MMPHU 3HAUYCHHI pellakcalliiHoro mnapamerpa (=7, sike BU3HAYA€E
3arajbHy CTYIMIHb 3IJa/KyBaHHS IIJACYMKOBOIO 300paxkeHHS 0Oe3 MyMmy: 4MM Oulblle I
BEJIMYMHA, TUM CHJIbHIIIE 3TIAKyeThess 300paxkeHHs. [Ipu oMy (GoOpMyeThCsl CYKYMHICTh
KOOpJMHAT MIKCENIB MiJCYMKOBOTO 300pasKeHHS 03 IyMy.

3). 3anucaTu SICKpaBICTh IMIKCEIIB MiICYMKOBOTO 300pa)keHHs 0€3 IIyMy B I1aM ‘SITb;

4). BuBecTH miJICyMKOBE 300pakeHHs1 6€3 IIyMy Ha MPUCTPii BiioOpaxeHHs abo B 1HIIMIMA
CIIOCi0 — JyIs TToAaNbIoi 0OpoOKHU (HATIpUKIIA, I O1HOMI3aIliT).

MakcumanbHa e€(QEeKTHBHICTh (PYHKI[IOHYBaHHS CIOCOOY JIOCSTA€TbCA TOHl, KOJH
300paKE€HHS, IO OTPUMYETHCS BiJ 30BHINIHBOTO MPUCTPOIO, MICTUTHh IIYM 3 HOPMaJIbHUM
3aKOHOM PO3MOJILTY.

Ha puc. 2 npuBenenuit npukiiag oOpoOKH TepMO300pakeHHS TPAAHIIHUM criocoboM, a
came: a - BXiJJHe 300pakeHHs (B OpUT1HAJI — KOJIbOPOBE); O - 300paKeHHs Micis BUAAIECHHS (POoHY
Ta 3BEJICHE JI0 Ipajialliii Ciporo; B - 300pakeHHS 3 BUILJICHUMH O3HAKaMH, sIKi HOMY BJIaCTHUBI; T -
300pakeHHs micas 00poOku MUGPOBUM (PLIBTPOM; 1 - KOHTYp, SIKUH BUIAUICHHH MPOTpaMHUMH
3aco0amu 3 IONEepeaHbOr0 300paKEeHHS.

Sx BugHO 3 puC. 2-1, NMpPU BU3HAYEHI KOHTYpPY HOro OJIHO3HAYHICTH HE MOXe OyTu
BCTAaHOBJICHA.

IllymoBa
KOMIIOHEHTa

[IymoBa
KOMIIOHEHTa

Ha puc. 3 mnpuBeneHuit
MIPUKIIAL] 00poOKHU
TEPMO300paKECHHS
NPOMOHOBAHUM  CIIOCOOOM,  a
caMe: a - BXiJIHEe 300pakeHHS (B

OpuriHaji — KOJbOpOBE); O - /
300pakKeHHs IMCJIS  BUIAJICHHS a 0

dboHy Ta 3BeleHe A0 Tpajalii _ m.\ /“\

ciporo; B - 300paykeHHs MICIIA | [ \

06pO0KH IPONOHOBAHUM j 7oA i :

CII0CO00M, TOOTO mics \\] = j J

BHJIAJICHHS IIYMOBOi KOMIIOHEHTH ~ { 3 , /\

32 JeSKMMHM  BCTAaHOBJEHMMH | | .7 =

KPUTEPISIMU; T - KOHTYp, SKHM r A e
BUTIICHUM nporpaMHUMH  Puc. 3 - Tlpukiag o6poOku 300pakeHHs TPOIIOHOBAaHUM
3aco0aMH 3 TIOTIEPETHHOTO crocobom
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300pakKeHHS; N1 - O3HAKW, [0 XapaKTepHl Il 300pakeHHs, sKi BHJAUICHI TIiCIA 0OpoOKH
mudpoBuM  PimbTpOM; €) KOHTYp, OTpPHMMaHWUK B PeE3yibTaTl JiHEapHU3allil MOMepeIHbOTO
300pakeHHs, TOOTO METOJOM 3alIOBHEHHSI PO3PHUBIB MPSIMUM JIIHISIMHU.

Sk BUAHO 3 puc. 3-e, TaKui KOHTYp (TICIIA AESIKOrO YTOYHEHHS) MOKe OyTH BUKOPUCTAHUIN
y sIKOCTI 1mabimoHy abo mpeameTa s iAeHTHIKaIii y cCHCTEMax JOCTymy 1o iHdopmarii 3
00MEXEHUM JOCTYIIOM.

BucHoBku

IToka3aHo iCHyBaHHS TPhOX PI3HUX CIIOCOOIB KOMITeHcaIlil a00 BUAAJICHHS IIIYMIB Ha Kpasx
300pakeHHS Ta BiAMIUEHI iX HETONIKM 10 SKHX BIJHECEHO HECTaOlIbHICTh pIIICHb
MaTEMaTHYHOTO BUpPA3y, SKHHA OMKCYE IIyM, Ta PO3MHUBAHHS 300pa)KEHHS B PE3yNbTaTi HOTO
3aCTOCYBaHHS. 3 BpaxyBaHHSM IbOTO TOKAa3aHO CMOCIO0 BUPIMICHHS 3arajbHOTO 3aBIaHHSIM
BUJIAJICHHSI IIyMY Ha Kpasx 300pa)keHHs, sIke MICTUTh BIATIHKU ciporo koibopy. [lokazano, 1o
ICHY€E CITOCIO CIIPOIICHHS MPOIEAYpH BUAAICHHS IIyMy Ta IMIJBHIINCHHS SKOCTI 300pakeHHS Ha
Kpasx, a came — 30epexkeHHs ix ¢dopmu 0€3 PO3MUTTA, L0 BEAEC A0 IMIJBHUIINCHHS SKOCTI
(GYHKITIOHYBaHHS CUCTEM JIONYCKY 0 1HPOpMAIIHHUX pecypcCiB 3 0OMEKEHHM JIOCTYIIOM.
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KoMneHcaniss kpailoBHX HIyMOBHX CIIOTBOPeHb Ha HudpoBomy 300paxkenHi/ @paze-Opazenko O.
0. // Bicauk HTY «XIIl». Cepis: HoBi pimenns B cydacHux TexHojorisax. — X: HTY «XIII», — 2012. - Ne 68
(974). — C. 130-135. — Biomiorp.: 4 Ha3B.

B crathe paccMaTpuBaeTcs METOJ KOMIICHCALMM IIyMa W IIYMOBBIX HCKaKEHHH Ha IH(poBOM
n300pakeHny. MeTo 1 mpearnonaraeT UCIoib30BaHue YIPOIIEHHOH MPOIeIypbl U MOKET OBITh HCIIOIB30BaH
JUTSI IOBBIIICHHSI KAY€CTBA BBIJICIICHUS] KOHTYPOB B CHCTEMAaXx 3aIlIUThl HHPOPMAIUH, T1Ie TIPU HASHTU(DUKALUH
¥ ayTeHTU(HUKALIH UCIIOIB3YeTCs TEPMOrpaMmMa JINIIA.

KiroueBble cioBa: uaeHTH(UKaLUs, ayTeHTH(PUKALK, KOHTYp, U300paxkeHue, LIyM, TepMOrpamma,
T dysus.

The article discusses the method of compensation of noise and distortion noise on the digital image. The
method involves the use of the simplified procedure. The method can be used to improve the quality of edge
detection in information security systems, where the identification and authentication is used by a person face
thermogram.

Keywords: identification, authentication, contour, image noise, thermogram, diffusion.
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