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METOAUKA BUSBJIEHHA HECTIMKUX
BIAMOB | 350IB Y CUCTEMAX
IHTENEKTYAJIbHOTI O BIAEOKOHTPOJIIO

Y cmammi nobydosana memoouxka 6usiéfieHHs Hecmilikux 6iomos i
300i6 y cucmemax iHmeneKmyanvHozo 8i0eOKOHMPONIO HA NPUKOPOOHHUX
nynkmax nponycky. Cymo mermoouku nonfzae 6 momy, wo npu eUsL6eHHi
cynepeurocmeti 6 diazHocmuuHiti iHpopmayii Ha NPUKOPOOHHUX NYHKMAX
nponycky mooyno HaKONUUye MOOEPHI308aHUTI CUHOPOM NPOMTOM NeBH020
uacy i 0ani 6UKOHYE aneopumm Oewiudpysanus cunopomy. Y pesynomami
BUKOHAHHS ANIZ0PUMMY MONCTIUBO BUABUMYU MOOYII i MiHiT iHPopmayiiiHozo
00MiHY 6 cucmemax iHmMeneKmyanvHo20 8i0eoKOHMPOI0 3 HeCMItiIKuMU 8i0-
Mo8aMU.

Knro4uoBi crmoBa: cucmema inmenexmyanyHozo 8i0eOKOHMPOIO, He-
cmiiika 8iomosa, 3001, diaeHocmuuHa iHGOPpMAUis, NPUKOPOOHHI NYHKMU
nponycky.

ITocranoBKka mpo6iemu y 3aranbHoMy BuraAai. CTpiMKuil po3Bu-
TOK CY4acHUX iHPOpPMAIiTHNX TeXHOJIOTiN Ta KOMIT I0Tepu3allis Impolecis
JIIOJICHKOI JIisIbHOCTI 3yMOBIIOIOTD IIepeXif] B €IeKTPOHHY IIJIOIMHY BCiX
ACIEKTiB B3a€MOBIJHOCUH MIX JIIObMI, OPTaHi3aLisIMU Ta iep>kaBolo. Bu-
KOPUCTaHHA iHpOpMaLiliHO-TeleKOMYHIKaIITHIX CICTeM i 3ac00iB y cde-
pi MUTHOI cripaBy OTpebye 0COOMUBOI yBaru He JINIe TOMY, 1O Iie OffHa
© Bodpos C. B.

Ne2(64)
2015

131



TEXHIYHI HAYKI

3 HAMBOK/IMBILINX OCHOB (YHKI[iOHYBaHHS Cy4acHOI HaI[iOHaJIbHOI €KO-
HOMIKI, ajie /1 TOMY, 110 YKpaiHa 4iTKO BM3HAYM/IACh i3 KypCOM CBOEI iHTe-
rpauil O €BPOIENChKOL CIiIBHOTY, NIPUENHANACH 0 PARY MiKHAPOJHMX
yroj Ta KOHBEHIIili, CTajia 4WIeHOM 0araTboX MDKHApPOJHMX OpraHisaiiii,
fle MUTHA CIIPaBa PO3BMBAETHCSA LIUIAXOM YIIPOBAJI)KEHHA /1 BUKOPUCTAHHSA
HOBITHIX po3po6ok B iHopmaliiiuiit cdepi, 30kpema, TOOYHOBI cucTeM
IHTE€/IEKTYa/IbHOTO BiJlEOKOHTPOIIIO.

BukoHnaHHA 3aX0[iB 3 peanisanii Yrogy npo aconianiro MiXX YKpaiHoo
ta €C, MDKHApOJHMIT OCBif, BUKOPUCTAaHHA MUTHMMM OpPTaHAMMU 3apy-
ODKHMX [lep>KaB Cy4aCHMX TeXHIYHMX 3ac00iB 0OyMOB/IIOE€ HeOOXifHICTD
3alIpOBA/KEHH CYYaCHIUX T€XHOJIOT1.

Ha cucremn intenexryanpaoro Bigeokontpormo (CIB) moknagaroTbes
TaKi 3aBHaHHS:

3[IifICHEHHS KOHTPOJIIO 3a IepeMillleHHAM TOBapiB Ta TPAHCIOPTHUX
3ac006iB KOMEpLi/IHOr0 IPU3HAYEHHS Y MeXXaX KOHTPOTbOBAHMUX TEPUTO-
piit B pexxuMi “peasbHOro yacy’, LUIAXOM aHaMi3y 3YMTAaHMX HOMEPHMUX
3HaKiB TPAHCIIOPTHUX 3aC00iB KOMEPILi/IHOTO NPM3HAYEHHs Ta IpuYemnis/
HaIiBIIpuyenis Ipy B'i3/i/BUi3i 70/3 KOHTPONTbOBAHOI TepuUTOPil Ta mpu
HepeMillleHHI KOHTPO/IbOBAHOIO TEPUTOPIi€I0, a TaKoXK (HoTo- Bifeodikca-
11isl nepeMillleHHs TOBapiB Ta TPAHCIIOPTHUX 3aCO0iB KOMEPLiIIHOTO MpM-
3HA4YE€HHS KOHTPO/IbOBAHOI0 T€PUTOPIEID;

BUK/IIOYEHHS BIUIVBY JTIOfCHKOrO (paKTOpa Ha eTall BUABJICHHA CU-
Tyauii/npurony/aBapii/iHuIeHTy Ta Mpoliec NPUIHATTA PillleHHA L0710
pearyBaHHS;

3arobiraHHs BYMHEHHIO KOPYILIHNUX Aiif Ta iHIINX IPaBONOPYIIEHb
y IyHKTaX IpPOIYCKy JUIl aBTOMOOUIBHOIO CHOJIyYEHHsS Ha JEpP:KaBHOMY
KOpIOHI YKpaiHwm;

MiHiMi3al[if 9acOBMX 3aTPMMOK IIpM OTPMMaHHI 1MoBHOI iHpopMarii
IIPO CUTYallilo/Ipurofy/aBapito/iHLNIEHT, 3MEHIIEHHs YacTKM BMKOHaH-
Hs1 OKPEeMUX HPOLeAYP Y PYYHOMY pexxuMi mpu aHasnisi Bigeoinpopmarii
Ta IPUIHATTI pilleHb TOLIO.

3 oAy Ha BUIIEBKa3aHe NOTPEOyIOTh BUPIIIEHHS IPOO/IeMHi TUTaH-
Hs, 1oB’s13aHi 3 mobyposoro CIB, ski © Oynu CTIKMMHU 10 PI3HOTO THITY
BiZIMOB Ta 300iB.
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TEXHIYHI HAYKI

Y maHiit po6oTi po3risagaeTbea cucteMa 0OMiHy JaHMX Mepexi Bifeo-
KOHTPOJII0 Ha IIPUKOPJOHHUX IIYHKTaX IPOIYCKY, 1[0 HAJI&XUTh O KIacy
CKJIaJIHUX OpraHi3aliiiHNX cucteM. ¥ cucteMi 0OMiH ZaHMMM BiOyBa€eTbCs
Ha OCHOBI TeXHOJIOTII JIOKaJIbHMX 00YMCITIOBATIBHMX MepexX. BoHa ckmama-
€TbCS 3 BY3/IiB KOMyTalii i KaHasiB (j1iHii) 3B’s13Ky MK HUMM. [010BHOIO
BMMOT'OI0, LII0 CTAaBUTHCA O CUCTeMU OOMiHY JaHUX, € BUKOHAHHA HEIO
OCHOBHOI (pyHK1ii — 3a6e3nedeHHsI aOOHEHTIB MepeXKi OTeHI[iITHOI0 MOXX-
JIMBICTIO JOCTYIIY O PO3IOAiNeHNX iHpopMaliiiHuX pecypciB, 00’ efHAHNX
y cucteMy oOMiHY laHMX. Y Cy4acHMX yMOBax Ha CHCTeMY OOMiHY laHMMMU
BIUIMBAIOTh BHYTPIllHI (BiZMOBM, 3001, TOMIMIKM) i 30BHIlIHI (HaBMICHE
HOLIKO/KeHHA) pakTopu. ToMy 3aBJjaHHA CBOE€YACHOTO 3HAXO[KEHHA BifI-
MOB i 3001B € aKTyajIbHOIO.

ITig HecTiilKOI BiIMOBOIO B POOOTi pO3yMi€TbCS BifIMOBA, sIKa y Hesi-
KU1 MOMEHT 4acy MOJKe Ilepe0yBaTy B aKTMBHOMY CTaHi, IOPYIIYI04M IIpK
IIbOMY IIpaBUIbHe (YHKI[IOHYBaHHS CUCTEMM iHTEIeKTYyaJbHOIO Bifeo-
KOHTPOJIIO, i B iHIINIT MOMEHT 4acy — y HIaCMBHOMY CTaHi, fo3Bosnsroun CIB
HparoBaTy KOpekTHo [1]. IHmmMu croBamu, HecTilika BiMoOBa — Iie Taka
BiJIMOBa, BIUIMB fIKOI Ha oBefiHKy CIB Mae MicIje TinbKy B IeBHi MOMEHTH
qacy.

Ha BigmiHy Bifi HOCTIIHMX BiIMOB I HECTIIKMX PO3Pi3HAETbCA IX ic-
HyBaHHA B CIB T1a ix akTuBHa noBefiHka. [IpocTM mpuKIazioM HecTiKol
BiftMoBM € HasBHICTb B CIB HeKOpeKTHOCTI, sika poOUTh BIUIMB Ha IIpa-
BuibHe QyHKIionyBaHHs CIB npu neBHux o6cTaBMHAX, HAIPUKIAL, IpU
BIUIMBI pi3HUX 30YPIOI0YMX YMHHUKIB [2].

CyTb [iarHOCTYBaHHA HeCTilIKMX BifIMOB IIO/IAITa€ B MOXK/IMBOMY BU-
ABJICHHI BifIMOBM 3a PaXyHOK BMKOHAHHA IIEPEBipOK, 1110 IIOBTOPIOIOTHCH,
B MOMEHTU aKTMBHOI (pasy HecTiiiKoi BiIMOBM, HaKONMYEHHS i MOAA/Ib-
IIOTO aHA/Ti3y MOZIepHi30BaHOTO CMHAPOMY. OCOOMMBICTD HAHOTO MiAXONY
Ha BigMiHy Bif icHylouux [3-5] momsirae B ToMy, 10 IpoLeaypa AiarHoc-
TYBaHHs 3[{/ICHIOETHCS OJHOYACHO 3 BUPIIIEHHSAM po60OYMX 3aBIaHb i €
(OHOBOIO 110 BiJHOIIEHHIO 1O HUX. 3aBJAKYU LIbOMY BUKIIIOYAETHCS BIUINB
IpOLlelypy AiaTHOCTYBAHH: Ha 00YMCITIOBAIBHII IIPOLeC Y CUCTeMI iHTe-
JIEKTYa/IbHOTO BifleOKOHTPOJII0. Takuit mifixiy Mo>ke 6Ty 31iiiICHEHO /uiie
npy peanizanii BUIAAKOBOI CTPYKTYpM AIarHOCTMYHUX 3B s3KiB. SIKijo
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aHaJIi3 CMHAPOMY II0Ka3y€ HAasABHICTb CYIIEpEYHOCTEN y pe3y/IbTaTax nepe-
BipOK MiXK IiIMHOXXVHAaMI MOJY/IiB, TO B CICT€Mi BUHVK/IN 3601, HecTilki
BiZIMOBYM 260 HEKOPEKTHOCTI KaHaliB iHpopmaririHoro o6Miny. Taxi cury-
auii BigMOB IpumitHATO HasuBaTy riopuaHumu [6]. CaMe BUSABIEHHIO TAaKMX
Bi/IMOB CHCTE€MM BifleOKOHTPOJIIO IPUKOPIOHHNX ITyHKTiB IPOIYCKY i IpM-
CBSIYEHA JIaHa CTATT:.

AmHai3 oCTaHHIX JOCTiKeHb Ta MyOmiKaiif, B IKMX 3a[109aTKOBAHO
BUPpilLlIeHHs AaHOI TPo6/IeMy Ta Ha sIKi OMpaeThcs aBTop. IIMTaHHAM po3-
poOKM crcTeM AiarHOCTYBaHHA LMPPOBYUX MIPUCTPOIB IPUCBAYCHO HUSKY
po6ir II. IT. ITapxomenka, B. A. ['ynsesa, B. I. Tonenka, C. A. CoroMmoHsHa,
10. M. Kopoctuns, b. I1. Kpenennepa, B. A. Mauikosa, O. B. bapa6aua,
0. B. KpaBuenxka [1; 2; 6-8].

Y pmaHmx po6oTax HpUAIIAETbCA OCHOBHA yBara IoOymOBi cucTeM
[iarHOCTYBAHHS Ha IMPUHLMIAX QYHKIIOHATBHOTO Ta TECTOBOTO JIiarHOC-
TYBaHHA IOCTIfHUX BifIMOB. Ajle iHTe/IeKTya/lbHI CUCTEMH, 1110 MalOThb B
CBOEMY CKJIaJli 0OUMC/IIOBA/IbHI CUCTEMY, XapaKTePU3YIOTbCA BIVIMBOM Ha
HUX IIOTOKY BifiMOB. IIpyuoMy iHTeHCHMBHICTD OTOKY 300iB Ta HECTINIKMX
BiMOB He MeHIlle iHTeHCMBHOCTI MOCTiHNUX BigMoB. ToMy NUTaHHA PO3-
POOKY MeTOJ[iB TECTOBOTO [iarHOCTyBaHHs 300iB Ta HECTINIKMX Bi[MOB Ha
CbOTOJJHI € AKTYaJIbHUMIL.

Mertoro cTaTTi € po3pobKa Ta OOIPYHTYBaHHS METOMKMU JjiarHOC-
TYBaHHS HECTINIKMX BiJMOB Ta 300iB y cuCTeMi iHTeleKTya/bHOTO Bifeo-
KOHTPOJIIO IPUKOPAOHHMX IYHKTIB IPOINYCKY. B OCHOBi faHOI MeTOAMKI
HOK/Ia/IeHO IIOBTOPEHH:A YaCTVHU CUHAPOMY i GOpPMyBaHHSA MOJiepHi30Ba-
HOTO CUHJIPOMY.

Buxmajg ocHOBHOTo MaTepiamy gochifiKeHHA. MareMaTiyHa MOJie/Ib
IpeCTaB/IeHHA CTPYKTYPU CUCTEMM iHTE€/IeKTyalbHOIO Bif[EOKOHTPOIIIO
Mae BUIJLAZ HeopieHToBaHoro rpada G(V; E), v.ev, e, € Eij=12..,n,
OIVCYBAaHOTO MAaTpULE CyMibKHOCTI. MHOXMHI BepmimH V' Bifnosigae
MHOXXJMHA pOOOYMX CTAHLN BiJEOKOHTPOII0 PO3MIPHOCTI 1, @ MHOXM-
Hi pebep E — MHOXMHA JIiHIil 3B’I3Ky MDK e/leMEeHTaMJ BiIeOKOHTPOIIIO.
[TpuitmaeTbes, mo cucreMa oOMiHy JaHMMU Oyle BUKOHYBAaTU OCHOBHY
¢dyHKILiI0 — 00MiH JaHNMUY, SKIIO MK 6yIb-sIKOIO ITapOI0 BY3/1iB KOMYyTallii
3HaJ/IeTbCs X04a 6 OfMH MapuIpyT nepefadi ingopmariii.
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MetopuKka HOBTOPEHHS YaCTVHN CUHAPOMY 1 pOpPMyBaHHS MOJEPHi-
30BAHOTO CHHJPOMY IOJIAATA€ B TAKOMY:

1. Mogynb v, vieX e X, — MiAMHOXXIHA MOJIY/IiB, BUSHAHA KOPEKT-
HOI0), OTPUMABILY JIiarHOCTUYHY iH(dOpMaIlio, 1110 3aJOBO/IbHSE O3HAILll
JOCTAaTHOCTI, BUKOHYE aHasIi3 paKTUIHOTO CMHAPOMY R

2. 3a HasBHOCTI cynepeuHocreit B r,, (k/v, & X, | /v, Z X,) mopynb v,
HiJ03PIOE V, i v, HA HAasAABHICTDh HECTINKOI BIIMOBY 41 30010.

3. [lna mopynsa v, IpusHa4a€Thes 9ac T, MPOTATOM AKOTO BiH ITOBMHEH
3ibpaTu HOBUIT CHAPOM R,

4. Mopynb v, 3amamM AITOBY€ Rfi Hakonm4ye R, mpotsarom vacy T.

5. Monynb v, popmye MofiepHi30BaHMiT CMHIPOM 3 IBOX CUHIPOMIB Rf
iR:R ={ R, R}

Hoparkosuit cunzpom R, = {r, } opmyerbcsa y Bysi v, TaKMM YMHOM.
[t KoKHOI Tapy MOAYIIIB v, 1 v, HaKOIIM4y0ThCs BCi K nepeBipok, ne K -
Ki/IBKiCTb TIOBTOPEHDb Pe3y/bTary 7. 3a pesynbraramMi IepeBipok, 10 Ha-
A B v, GOPMYETbCs MaTpuUIlA CUHAPOMY R, fie B KOXXHOMY PAJKY Tie-
pepaxoByloThcA BCi oTpuMani pesynsratu r, i =L N, j=1,N,i#].

Y nepioMy cToBmIii MaTpuIli R 3HaXOANTHCA HaKTUIHNI CUHPOM R
MaKCMMaJIbHa KiZIbKiCTh CTOBIIIiB BM3HAYAETHCA 3a HAIOIIBIIOK KilIbKic-
TIO TIOBTOPEHD SAKOTO-HEeOyIb pe3ynbTaTy r, Hampukman, mis cucremu 3
N =5 mopnyniB MaTpuLs CMHAPOMY R MOXKe IPUITHATA TaKe 3HA4YEHHA:

f
o hy Ty TNy Ky
f
s hs — —  —
— N4 Ny hy —

— | 4f

R=\r5 - — — —|,

f
Iss Iy — —  —
rf I- I I- I
sa Tsa Ty Fsy Ty

nme inpexc “R f” 03HaYa€ Ha/IEXHICTb JAHOTO pe3ynbTary GaxTuaHOMY cMHAPOMY R Mo-
flepHi3oBaHMIT CUHAPOM R BU3HAYAETHCA 32 MATPULEI0 CUHAPOMY R 5K 06’eqHaHHA
BCiX €/IeMEHTIB KO)KHOTO psAKa MaTpuii R:

135

Ne2(64)
2015



TEXHIYHI HAYKI

e rl.]’.‘ ~ Pe3ynbTaT 1, MO 3HAXOAUTHCSA B k-my croBnui marpuni R.

3acTocyBaHHs MOJIEPHI30BAaHOTO CMHAPOMY R TIpuITyCKae, 110 MO-
AyTb 3 HECTINIKOI BiIMOBOIO Oyfie IepeBipeHMil TibKM 3 pe3y/lIbTaToM,
pisaum 1. Ile fo3Bossie mpu aHanisi R posrisAnaTi HECTIKi BifMOBHM 5K
noctifini. Opnielo 3 ocobnmmBocTeit GopmyBaHHsA R € MpU3HAYEHHA 1A
AHATI3YI0Y0T0 MO/ V, IPOMDKKY 4Yacy, IPOTATOM SIKOTO BiH IOBMHEH
HAKOIMYUTY IHIINI CUHAPOM R,

Yac T Bu3HAYA€THCA 3a3/ja/eTifib Ha MificTaBi mapaMeTpiB HeCTiIKuX
Bi/IMOB, 1110 1ialrHOCTYIOTbCS, i IMOBIpHOCTI OTpMMaHHA IIPABUIBHOTO pe-
3y/IbTaTy iIaTHOCTYBaHHA. YKa3aHi IapaMeTpy BU3HAYalOThCA 32 MaTeMa-
TUYHOIO MOJIEJITIO HECTIKNX BiIMOB.

AHaji3 BigoMux Mojiesneit HeCTIKMX BiIMOB [6; 7] M03BOJIsE€ BBAXKATH,
mo A1 fiarHocTysanHa CIB HaOiMbLI IPUTHATHUM € MapKOBCbKa MO-
Ienb 3 UCKPEeTHUMU CTaHaMM i 6e3mepepBHIM 4acoM.

HaHa Mopenb IpUITyCKae, 10 HeCTiliKa BiMOBa MOXKe 3HaXOOUTHCA B
OJHOMY 3 JIBOX CTaHiB § i §, (ZVB. PUCYHOK), fie:

8
50 Sl

A

A 4

MareMaTuHa MOJ€e/Ib HECTIIKOI BIiTMOBI:
S, — MacMBHMIT CTaH HECTIKOI Bi]MOBM, KON BiMOBa He pOOUTD BIIUBY
Ha GYHKITIOHYBaHHA MOAY/A; S, — aKTMBHUIA CTaH HECTiifKOi BiIMOBIL,
KOJIN BiIMOBY BUK/IMKA€ HellpaByIbHe QYHKI[IOHYBaHHSI MOJY/IS

V[MOBipHiCTb IIepexoiy HECTINKOI BiIMOBY 3 OGHOIO CTaHy B iHLINMI TOY-
HO y MOMEHT 4Yacy ¢ JOpiBHIO€ Hy/0. ToMy [/Ls1 laHOI MOfieNi BBOIATHCA B PO3-
/IS LIUTBHOCTI JIMOBIPHOCTeIT TIEpeXOfiB A i |, sSIKi BUSHAYAIOTHCS SIK MeXa
BifIHOLIIEHHA JIMOBIPHOCTI IIEpeX0fy 3a Yac Af 10 BeIMYMHY IPOMDKKY Af:

A= lim -

At—>0 At

136 = = -
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e s i r — IMOBIPHICTb IIepeXO/ly HeCTil KOl BifIMOBM 3 OJJHOTO CTaHy B iHIINMII 32 yac At.

3Halouy MiNbHICTb IMOBIPHOCTI IepexoxiB A i {1, MOXKHA BU3HAYUTU
JIMOBipHICTb 3HaXO[>)KEHHA HECTINKOI BiMOBM Yy CTaHi S,-’ i=0,1, m1a yoro
HeoOxifHO BupimnTy fudepenniii piusaaasa KonMoroposa:

dP,(t
B gy () 0
dt
dP, (t
Uz ) (),
e Px.(t) ~ IMOBipHICTb 3HaXO/PKEHHs HECTINKOI BiMoBM y cTani S, i = 0,1.

3uatroun ¥imoBipHicTb P (t) i P (t), MOXXHA OTPUMATH IMOBIPHICTD Te-
PeXofiiB 3 OIHOTO CTaHy B IHIINIT Pij(t), me i, j = {0,1}.

MapKoBcbKa MOJIe/Ib HECTIMKOI BiIMOBY 3 IMCKPETHUMM CTaHAMM i
Oe3mepepBHIM YacOM BOJIOJI€ Ti€0 IIepeBarolo, [0 MaTeMaTUIHe OYiKy-
BaHHs Yacy 3HAaXOJ)KEHHs BIIMOBM Y CTaHi S, (SO) TOPiBHIOE 3HAYEHHIO
1/u (1/X) BigmosigHoO.

Taxkum 4MHOM, JOCTIIKEHHS JaHOI MOJE/Ti HO3BOJIsIE TOYHIIIe BU3HA-
9UTU 9ac, POTATOM AKOTO MOJY/Ib V, IOBUHEH OTPUMATU CUHAPOM R,
Pe3ybraTyt MOZIe/IIOBaHHS HECTINIKMX BiIMOB 3 Pi3HMMM IapaMeTpamn A,
U TO3BOMMIM OTpUMaTy PyHKIiOHANbHY 3anexHicTb K = f(\, W) mis itmo-
BipHOCTI BUABJIEHHA HeCTiMKuX BigMoB P = 0,977 3 gocrosipHicTtio 0,9, ne
K - xinpKicTh TOBTOpeHb HAOOPY IepeBipoK.

3 ypaxyBaHHAM Ha0OyTuX 3HaueHb K MO)kHa Bu3Ha4mMTy dac T:

T=k-t,

fie t — 9ac, MpOTATOM IKOTO MOXYTb OyTi nepesipeHi MOmyi v, 1 v, Miio3pioBaHi Ha
HasIBHICTb HECTIiKOI BilIMOBI.

[Tpu BupilIeHH] IpaKTMYHYUX 3aBJjaHb HEOOXITHO 3a3/a/Ierinb 3a1aTh-
cs 3HaueHHAM vacy T. [Ipu nbomy cnif ypaxoByBatTH, AKi HeCTiliKi BigMoBu
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(mapamerpu A, p) 6yayTh BUSB/IEHI B JAHOMY BUIIAJKY i 3 SIKOIO JIMOBIip-
HICTIO.

BucHoBku. /11 BUABIEHHA HECTIIKMX BiMOB Ta 300IB HeOOXigHO
HOBTOPUTYM HAKOIMYEHHs YaCTUHY JiarHOCTMYHOI iHpopMaliil, iKa oTpu-
Masia Ha3By cuHpomy. CaMe aHajli3 CMHIPOMY [O3BOJIAE BUABUTY TEXHI4-
HUJ CTaH MOJY/IiB Ta JIiHilT 3B’I3Ky CHICTEMU iHT€/IeKTya/IbHOTO BiJJeOKOHT-
poro.

VY Bumajky, Koam Ha CUCTEMY BIUIMBAIOTb HECTiVKi BiIMOBM Ta 3601,
BUABUTH IX 33 PaXYHOK CTaHJAPTHOIO aJITOPUTMY HEMOXK/IMBO BHAC/TiJJOK
CYIIEPEYHOCTEN Y CUHLPOMI Rf. Y Takiii cutyauii MOZy/Ib, Ha AKMIT ITOK/IA-
feHo QyHKILIT aHaIi3y CMHAPOMY, HAKONMYy€E MOJEPHI30BaHWIT CUHAPOM
R mpotarom yacy T'i a/ti BUKOHYeE anfropuT™ fielindpyBaHHs CUHPOMY.
Y pesynbrari BUKOHAHHA aIropuTMy OyRyTb BUABAEHI MOAy i miHil iH-
¢dbopmarniitHOro oOMiHy 3 HECTIVIKMMU BiIMOBaMI.

IlepcnexTBaMu MOJANBIIOTO PO3BUTKY Y IAHOMY HAIIPsAMI € BIIPO-
Ba/PKEHHSA 3aIPOIIOHOBAHOI METOJMKN BUABJIEHHA HECTIIKMX BiIMOB Ta
300iB 151 peasisanii mpUHIMIIB QYHKIIIOHATBHOI CTIIKOCTI CCTEM iHTe-
JIEKTYaJIbHOTO BifJeOHAI/IA/ly HAa aBTOMOOI/IbHUX ITyHKTAX IIPOITYCKY.

Cnicok BUKOpUCTaHOI TiTepaTypu
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boopos C. B. MeToayuKa BbIABIeHNS HEYCTOIYMBBIX OTKa30B U c60-
€B B CICTeMaX MHTE/IEKTYyaTbHOTO BUJ€OKOHTP OIS

[TocTpoeHa MeTOAMKA BBIABJIEHNA HEYCTOIYMBBIX OTKAa30B U cO0OeB B
CIICTEMAX MHTENNIEKTYa/JIbHOTO BUIEOKOHTPo/A. CyThb METONUKM 3aK/IIO-
9aeTcs B TOM, YTO IIPM BbIABIEHUM IPOTUMBOPEYMII B IMATHOCTUYECKOI
nH(OpMaLMY Ha IOTPAaHMYHBIX ITYHKTAaX IPOITyCKa MOJY/Ib HaKaIUIMBa-
€T MOJEpPHU3MPOBAHHDIN CUHIPOM B TeY€HME OIPENENEeHHOIO BPEMEHM
¥ ajiee BBIIOMHAET aITOPUTM AemndpoBaHusa cMHApoMa. B pesynbrare
BBITIO/THEHVSI QITOPUTMa MO>KHO OOHAPYXXUTb MORYIN ¥ JIMHUM MHPOP-
MallMIOHHOTO OOMeHa B CHCTeMaX MHTE/IEKTYa/lbHOTO BUJJEOKOHTPOJA C
HEYCTOMYMBBIMM OTKa3aMMU.

KiroueBble cnoBa: cucmema uHmennekmyanoHo20 6U0eOKOHMPOTS,
HeycmoUsblli 0mKas, coou, OUAzHOCMUUeCKAs UHPOPMAUUS, NOPAHUUHDIE
NyHKmMbL NPONYyCcKa.

Bodrov S. V. Method of detection of the unstable failures and faults in
the systems of intellectual video control

The issues of the development of diagnostic systems of digital devices
are devoted to a number of works. Main focus is given to building diagnostic
systems on functional test and diagnosis of constant failures. But intelligent
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systems that have in its composition the computer systems are characterized
by the influence on them of the flow of failures. While the intensity of the
flow disruptions and unstable failures are no less of the intensity of constant
failures. Therefore, the questions of the development of methods of test for
diagnosing faults and unstable failures are relevant to date.

Statement of the problem in general form. The detection of unstable
failures can be done by the test of diagnostics. With this kind of diagnostics
are developed tests that are send from one computing module on the second,
which after performance sends to the first the reaction to the test. The first
module compares the obtained information with the etalon’s reaction to the
test and takes out results of diagnostics rij . The set of results of examinations
of various modules is a syndrome. In the process of diagnostics is collected
the diagnostic information (syndrome), and then one of the modules
examines the entire syndrome and takes out results of diagnostics. During
diagnosis the unstable failures and faults it is proposed to detect them
through the implementation of additional, repeated inspections. It is
possible to diagnose the unstable failures and faults if it will be found the
contradictions of syndrome.

The purposeofthearticleis the developmentand justification of methods
of diagnosis of unstable failures and faults in the system of intellectual video
control of border checkpoints. The basis of this methodology is based on
repetition of part of the syndrome and the formation of the modernized
syndrome.

The method of repetition of part of the syndrome and the formation of
the modernized syndrome is as follows:

1. Module vi (v,€X , ne X, - is a subset of the modules is recognized as
valid), has gotten the diagnostic information that satisfies of the feature of
sufficiency, analyzes the actual syndrome R

2. If there are contradictions in 7, (k / v, X ,1/v, & X)), the module v,
suspects v, and v, for the presence of unstable failure or fault.

3. For module vi is assigned a time T, during which it ought to collect
a new syndrome of R,

4. Module v, memorizes R and accumulates R, during the time T.
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5. The module v, forms a modernized syndrome from the two
syndromes Rf and R;: R ={ Rf, R}

Additional syndrome R,= {rmn} is formed in the node vi in this
way. For each pair of modules v, and v, it is accumulated the all K checks,
where K is the number of repetitions of the result r,. Based on the results of
the checks that came in v, itis formed ﬁ: matriiof syndrome R, where in
each row is listed all the results ro i=LN,j=LN,i#.

In the first column of the matrix R is an actual syndrome R; the
maximum number of columns is determined by the largest number of
duplicates of some result r,.

Conclusions. For the detection of unstable failure and faults, it is needed
to repeat the accumulation part of diagnostic information that it is given the
name of the syndrome. The analysis of the syndrome allows detecting the
technical condition of modules and communication lines of the system of
intellectual video control.

In the case where on the system is affected the unstable failures and
faults, it is detected them through the standard algorithm is not possible
by the contradictions in the syndrome Rf . In such situation, the module
is based on the analysis of the syndrome, accumulates the modernized
syndrome Rm during the time T and then performs a decryption algorithm
of the syndrome. As a result of the execution of the algorithm it will be
identified the modules and lines of information exchange with unstable
failures.

Keywords: intelligent video control system, fuzzy failure, failures,
diagnostic information, border crossings.
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