ISSN 1728-4260 BICHUK KATY. 2014. Ne 2 (69)

YK 629.3.083
FO.10. Kykypya3sik, K.T.H., 1011.
Binnuyvxuti nayionanvnuii mexniynui yHigepcumem

MOJIEJIb ITIEHTU®IKAIIII HECOHPABHOCTE ABTOMOBLIBHOI'O IBUT'YHA

Onucano 3azanvhuii areopumm i0enmuikayii HecnpasHocmeil asmomodiIbHO20 OBUSYHA 6 CUCTIEMI
ABMOMAMU308AHO20 [HMEAEKMYANbHO-EKCIIYAMAYIUHO20 MOHIMOpUH2Y. Busnaueno ocnoeni emanu nio-
20mosKu 300py ma 06poOKU MOHIMOPUH2060i IHGopmayii. 3anponoHo8ano Mooenb asmomMamu308anHol
i0enmugbixayii HecnpasHocmell 08UYHA, WO IPYHIMYEMbCS HA IHMENIEKMYAIbHUX Memooax 00pooKu iH-
gopmayii.

Kniouosi cnosa: necnpagnicmo, 08ucyH, iHmenekmyaibHull MOHIMOPUHe.

IocTranoBka npodJsemn [liroda mraHOBO-TIONEpPEIKYBaJbHA CHCTEMa TEXHITHOTO 0OCIyTOBYBaHHS i peMo-
HTY aBTOMOOIIIB Ma€ psiI 3arajJbHOBITOMHUX HeMOMIKiB [1]. Bimbin eekTHBHOIO i mepcreKTuBHOW € cuctema TO
1 peMOHTY "3a cTaHOM", sIKa TIOTPeOy€e MOCTIHHOTO MOTOKY iH(OpMAIl Ipo TeXHIYHUN cTaH aBTOMOO1IiB. OKpiM
I[bOTO, IHTCHCUBHHUN PO3BUTOK 1 YCKIaJHEHHS KOHCTPYKIII TPAHCIIOPTHUX 3aC00IB B HANPSIMKY BIIPOBaKCHHS
CJICKTPOHHHX Ta MEXaTPOHHHUX CHUCTEM (POPMYIOTH HOBI BUMOTH Ta MiJXOIH 0 BH3HAYEHHS iX TEXHIYHOTO CTaHy
[1, 2]. HaykoBo-npukiaaHa nmpobiema mnojsrae B yA0CKOHAICHHI METO/IIB 1 CIOCOOIB OTPUMAHHS AiarHOCTHYHOT
iHpopMaii B HANPsAMKY 1X aBTOMaTH3aIlil.

AmHaJi3 ocTaHHix AocaixKens i my6Jikamiii. MeToau, 3aco0u Ta TEXHOJIOTIT TiarHOCTYBaHHS aBTOMOO1JIb-
HHUX JBUTYHIB 32 OCTaHHI JIECATHIITTS CYTTEBO YyAOCKOHanmwiuch. LIiii TemaTuili MpHCBSYE€Ha DOCUThH BEJHKa
KUTBKICTh pobiT [1, 2, 4]. B icHylounx HayKOBUX po0OTax 6arato yBaru MpUAiIEHO 3aCTOCYBAHHIO CY4acHOTO
KOMIT FOTEPHOT'O J1arHOCTHYHOTO o0JiafiHaHH, 1HQOPMALITHNX Ta KOMYHIKAalliHHUX TEXHOJIOT1H, BUKOPHCTAHHS
iHpopMmauii cucremu 60pToBoi niarHocTuku aBromoduTst (OBD). Ane pa3om 3 MM MOXKHa KOHCTaTyBaTh TOi
(hakT, MO HA CHOTOIHINIHIA NIEHh HE ICHYE WITKOI HAYKOBO OOIPYHTOBAHOI OYMKHU (YU pO3pPOOIIEHOI CHCTEMH),
sKka 0 3aJ0BOJBHSIA CydacHI BUMOTH LIO0 aBTOMAaTH3alii BU3HAYEHHS TEXHIYHOTO CTaHy ABHTYHA 1 HOro cuc-
TEM.

MeTtor0 1anoi podoTu € po3poOka MOJEINi AiaTHOCTYBaHHS aBTOMOOUIEHOTO JBUTYHA, sIKa 3a0€3MCYUTh i/1e-
HTH(]IKAIF0O HECTIPABHOCTEH B aBTOMATH30BAaHOMY PEKHMi B IIPOIECi MOHITOPHHTY Ha OCHOBI J1arHOCTHYHOI
iHpopMarii oTpumanoi 3 6opToBoi cucremu OBD, po3mupeHHs iHQOPMAIIITHOTO OIS Ta 3aCTOCYBAaHHSI 1HTEIIe-
KTyaJIbHUX METO/IiB 0OpOOKH JaHUX B yMOBax oOMexeHol iHpopmartii.

Martepianm i pesyabraTn gociimkenHsa. CucTteMa aBTOMATU30BAHOTO 1HTEJIEKTYaIbHO-SKCILTyaTaIllIiHOTO
monitopunry (AIEM) [3] nepenbauae TO i pemoHT aBTOMOGITIB "3a cTaHOM" 1 HalpaBjieHa HA JOMOMOTY MpPH-
HHATTS ONEpaTMBHUX KOPEKTHHX EKCIUTyaTalliiHMX pIlIeHb LI0J0 MOYJIMBOCTI MOJAIIBINOI eKcIuryaralii abo
HEOOXIHOCTI MEBHUX TEXHIYHUX BTpy4YaHb. BoHA € 00’€KTHO-Opi€eHTOBaHOW. EjleMeHTaMu CUCTEMH € 00’ €KTU
ekcruryaraniitnoro MmoHitopuary (OEM). [Teperik OEM micTuTs aBTOMOOLTI B IJIOMY, TX CKJIaZ0Bi Ta BCi CTPY-
KTypHI €IEMECHTH MiAMPUEMCTBA 5IKi 3a0€3MMeuyI0Th (PYHKIIOHYBaHHS Ta MiATPUMAaHHS IpaIe31aTHOCTI TPAHCIIO-
PTHHX 3ac00iB.

PosrnssHemMo oauH 3 HAHOILIBII CKIAAHAX 00’ €KTIB €KCIUTyaTaIliifHOTO MOHITOPHHTY — aBTOMOOLUIBHHN JBH-
TYH, SIKAH SBIIIE€ COOO0 CKIAJHY NTUHAMIYHY TEXHIYHY cucTeMy. KOHCTpYKIlisi aBTOMOOUIEHOTO ABUTYHA TMOC-
TIHO YIOCKOHATIOETHCS 1 YCKIIQIHIOETHCS, aje Mepelik HOro OCHOBHMX CHCTEM 1 MEXaHI3MIB 3aJIMIIAETHCS
He3MiHHUM. Lli cuctemu i MexaHi3Mi MOXyYTb OyTH npuiHATI ik OEM neBHOTro BiANOBITHOTO PiBHSI.

[MToBHMI mepioa ekcruryaTalii aBTOMOOUIPHOTO JIBUI'YHAa TPUBA€E BijJ MOYATKy HOro ekcruryarauii (HOBHii
JIBUTYH) 10 TIOBHOTO BHYEPIAHHS PECypCy, CHMCAHHS 1 po3yKoMIulekTyBaHHS. [lepiox exciuryaTamnii ABUryHa B
OKpPEMO B34TOTO BJIAaCHHUKa (IiANPHEMCTBA, MPUBATHOI ocobm) Moke OyTw pisHMM. [lodaTok ekcruryarariii He
000B’SI3KOBO BIZITIOBIJIa€ CTaHYy HOBOTO JIBUTYHA, a 3aBEPIICHHS €KCIUTyaTallii He 3aBXIH CITiBIAJA€E 31 CIIMCaH-
HaM. Lle cTocyeTbes npuabannx aBTOMOOLTIB, MO OyiIM B eKCIUTyaTallii i TOBOPUTH MPO Te, 10 TEXHIYHUHA CTaH
JIBUTYHA Ha IOYaTKy €KCIUTyaTalil pi3Hui 1 B OnbIocti He BinoMuil. EQeKTHBHICTb Ta TPUBAIICTD EKCILTyaTaril
aBTOMOOUIA B LIJIOMY Ta JIBUT'YHa, K OKPEMOi HOTr0 CKIJIaJ0BOi, Oe3MocepeHbo 3aIeXaTh BiJl MPaBHILHOI Opra-
Hi3aIil nmpouecy miATpUMaHH X Mpane3IaTHOCTI 3 MiHIMAJIbHUMH 3aTPaTaMH.

OnHUM 3 HalOLIBII BXIUBUX (AaKTOPiB €pEeKTUBHOrO MiATPUMAHHS MpaLe3laTHOCTI aBTOMOOLIEHOTO JIBU-
ryHa € 3a0e3MedeHHs IOCTIHHOTro NOTOKY JI0CTOBIpHOI iH(opMaii mpo Horo TEeXHIYHMI CTaH Ta CTaH CHCTEMH,
sKa 3a0e3medye mpane3qaTHiCTh. Taka iHpopMamis Moxke OyTH OTpHMaHa IUIIXOM aBTOMaTH30BaHOTO €KCILTya-
TaI[ifHOT0 MOHITOPHHTY a00 pa30BHX AiarHOCTHYHUX BTpy4aHb. B cucremi AIEM e omucyeTbes sK mporiec
"Mouitopusar" ta npouec "CreHmoBe aiarHocTyBaHHA". Pa3oBi mornmOneHi AiarHOCTHYHI NpOLEAypH BHKOHY-
IOTBCS Ha ITOCTaX JiarHOCTHUKY ab0 0OCIyroByBaHHS 1 HAIPaBJIeHI HA BU3HAUYEHHS MEBHOI KITBKOCTI T1arHOCTHY-
Hux nmapametpiB. Cucrema AIEM He mepenbadae 000B’13KOBOTO BUKOHAHHS TaKHX Mpoliexyp. BoHn MOXXyTh BUKO-
HYBaTHUCh TUTBKH 32 HEOOX1THOCTI.
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IIpouec "MoHiTOpHHT" CKIIaJa€ThCs 3 TPHOX OCHOBHUX CKJIAJOBHX: MOHITOPHHI JIarHOCTUYHHX IMapameT-
piB, MOHITOPHHI TEXHIYHOTO CTaHy Ta EKCIUIyaTal[lHHUA MOHITOPHHT, SIKi 31MCHIOIOTBCS aBTOMaTHU30BaHO,
MOCTIIHO 1 mOCHiIOBHO. Po3risiHeMo mepiry cKiragoBy, sika BKIIOUaE B ceOe Iponeaypy iaeHTH]iKaIii Hecmpas-
HOCTEH. 3arajibHUI aNrOPUTM iAeHTH]IKAII] ToKa3aHUi Ha pUCYHKY 1.

0O6’ekT knacy "TexHiyHuii OEM 1-ro pigHsa"
ABTOMOGINbHUIA ABUTYH
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Anroputm ANropuT™M HEYiTKOro fnoriyHoro ARNropuT™M 3acTOCyBaHHS
Knacuagikauii BMCHOBKY Mamdani abo Sugeno Henpo-HeYiTKOT Mepexi
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dopmyBaHHS MacuBy 06’exTiB knacy "HecnpaBHicTb" Ans nogansLuoi ineH-
Tudbikauii BuaYy TexHiyHoro ctaHy notouHoro OEM Ta BU3HaueHHs BNIMBY Ha pPyHa
KOMMMEKCHi ekcnnyaTauiiiHi nokasHuku (KEI)

Ha nepmomy erarti npoBoauThCs IONEpeIHs MiAr0TOBKa iH(popMariii, o 3HaxoanThes B 6a3i 3HaHb. Buko-
HyeTbes posnoin asuryna Ha OEM Hmkumx piBHiB. Kinac "OEM 1-ro piBHs" € 0a30BUM TEXHIYHHM KJIacoM,
SKAH XapakTepusye 00 €KTH, IO SBISIOTH COOOI0 OCHOBHI YAaCTWHHM aBTOMOOUIS: JBUTYH, TPAHCMICiIO, XOOBY
YacTHHY, PYJIbOBE KEpyBaHHS Ta raJibMiBHY cucreMy. KoxHa yacTiHa aBTOMOOUIS OpPMYeThCs SIK 00 €KT ycria-
JIKOBAHOTO KJIACy 3 BiJIOBITHHMH BIIACTHBOCTSMH i METOJIaMH. ABTOMOOITHHHI JBUTYH € OJHUM i3 00’ €KTIB
ycnaznkosaHoro kinacy "OEM 1-ro piBasa". BnacTHBOCTI IIbOTO KJIacy JAlOTh MOXIIMBICTh BU3HAUNUTH THII IBHUTY-
Ha 3a BiANOBIgHOIO Kiacudikamieio cuctemu AIEM.

Krnacudikamis aBromMobinsHuX IBUTYHIB y cucteMi AIEM nemo Biapi3HAETBCSA BiA 3araJbHONPUHHSATHX.
BoHa € iepapxidHOIO i OPIEHTOBAHOIO HA B3AEMOJIIO i3 AIarHOCTHYHUMHU MozensiMu. OCHOBHOIO METOIO BH3Ha-
YeHHS THITy JIBUTYHA € 3a0€3MeUeHHs MOXKIUBOCTI peatizallii iepapXidHO CTPYKTYPOBAaHHMX aJITOPUTMIB iIEHTH-
(ikarrii pexumiB poOOTH, YMOB €KCIUTyaTaIlii, HECIIPaBHOCTEH, TEXHITHOTO CTaHy Ta TEXHIYHHUX i,
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B nawniit po0oTi [T JOCHTIKSHHS TPUHHAITO 4-IWITIHAPOBHA, |6-KIIalaHHUN ABUTYH 3 PO3MOIUICHUM BIIOP-
CKyBaHHAM O€H3MHY, IacoBHM IpuBojoM ['PM, cucremoro 3anairoBaHHs 3 "XOJOCTOIO" iCKPOO, KJIACHYHOIO
CHCTEMOI0 BHIYCKy TOBIiTpa. Posmomin nBuryra Ha TtexHiuHi OEM HIDKYHX piBHIB 3IIHCHIOETBCS Y B3ae-
MO3B’SI3Ky 3 1€papXidHOI0 CTPYKTyporo kiacuikamii nsuryHiB. Cuctema AIEM mepenbadae dotwpu piBHI
OEM. Ilepmmii piBeHp — ABUTYH B IIJIOMY; APYTHHA PiBEHb — CHCTEMH ABHTYHA B KoMIUiekci (Bceoro 4 OEM
npyroro piBast: KIIIM i 'PM, CM i CO, CK]I, enexTpoobiaHaHHs); TPETiil piBeHb — OKpeMi BY3JIH, MEXaHi3MH,
rpymu netaneii (Bceoro 12 OEM TpeThoro piBHS); YeTBEPTHI PiBEHb — OKpeMi Aetami abo CIpshKeHHS JeTajei
(Bcroro 68 OEM Ttpetroro piBHst). Koxken 06’ext neBHoro piBHI OEM € 06’ €KTOM BiAIOBITHOTO yCIIaAKOBAaHO-
ro ki1acy. OCHOBHUMH BJIACTHBOCTSIMH TaKUX KJIaCiB € Bi/MOBIJHI MAaCHBU NapaMeTpiB, HECIIPABHOCTEH, TEXHiU-
HUX [Ii#l, 1IarHOCTUYHHX MOJIEIEH.

Ha npyromy erami 31ificHI0€ThCs 30ip HeoOXinHOI iHpopMarrii. [ iHdpopMarlisi aBTOMaTH30BaHO i MOCTIHHO
NOCTyMAa€e 70 LeHTpanbHOro cepBepa cucteMu AIEM uepes cyuacHi 3acobu komynikanii (Wi-Fi, Internet). Oc-
HOBHHUM JDXKEpEJIOM MepBHHHOI iH(popMarii € mratHa cucrema OBD aBromMo0insa. 3a HeoOXiTHOCTI aBTOMOOLIB
MOXe€ JONIOBHIOBATHCH T0/IaTKOBOIO CHUCTEMOIO 300py iHpopmanii. Posmmpenns indopmauiitnoro nomis 3nuiic-
HIOETBCS TaK 3BAHUM OJIOKOM iHTENEeKTyanbHOI iHpopmarii. Takum 9nHOM (HOPMYIOTECS YOTHPH TPYIH IapaMme-
TpiB: ITOBHA, CTEHJOBAa, MOHITOPHHIOBA Ta iHTeNeKTyanbHa. [ mpomecy "MOHITOpUHT" BHKOPHUCTOBYIOTHCS
MOHITOPUHIOBa Ta IHTEJIEKTYaJIbHA [PYIIH.

Tperiit eran 3mifCHIOETHCS TAKOK MOCTIIHO 1 aBTOMAaTH30BaHO B IIEHTpalIbHOMY cepsepi cuctemu AIEM Bi-
JIOBITHAM IPOrpaMHUM 3abe3nedeHHsIM. HecmipaBHOCTI iqeHTH(IKYIOThCS To4eproBo i koxxaoro OEM nBu-
ryna. OTpuMaHi Tpynu HapaMeTpiB XapaKTepU3YIOThCS HAJICKHICTIO IO MEBHOTO PEXKMMY POOOTH ABUTYHA Ta
30BHINHIX yMOB. Kitac "Pexum poGoTH IBUryHa" XapaKTepU3yeThCsl BIACTHBOCTSMH, SIKI JalOTh MOXKJIHMBICTb
ABTOMATHYHO 1IeHTU(IKYBaTH HEOOXiqHUI pexuM y nporecax "Monitopunr" abo "CreHaoBe iarHocTyBaHHS'".
KinbkicTh 1 HOMEHKIIATYpa PEKUMIB POOOTH UiTKO BU3Ha4eHi 111 KoskHoro OEM 1 3a0e3neuyoTh MaKCHMalbHO
MOXJIMBHH HOTIK NepBUHHOI iH(popMaii (00’ exTiB kiacy "[lapamerp™) s hopmyBanHs 00’exTiB Kiacy "/liar-
HOCTHYHA Mojienb". [neHTudikanis pexxuMiB poOOTH ABUTYHA Y mpoueci "MOHITOpUHT" 3/1HCHIOEThCS aBTOMA-
TH30BaHo. Y mpormeci "CTeHIoBe JiarHOCTYBaHHS  HEOOXiTHI PEKUMH POOOTH JBUTYHA MOXKYTh MOZICIIOBATHCE.

Krac "HecnpaBHicTp" 111 aBTOMOOUIEHOTO ABUTYHA B IIIIOMY MiCTHUTh JOCHTH BEIUKY KUTBKICTH 00’ €KTIB,
TOMY iX TIOCITIJOBHUH aHAJI3 MiJ Yac JiarHOCTYBaHHA CKJIAZa€ BaroMi TPYAHOIII, a B OUTBIIOCTI BiH HE MOXKIIH-
Buii. B mporeci ¢popmyBaHHS 0a3u 3HAHP JOCHTH BXJIMBHAM € Kiacuikamis Ta TpyIyBaHHS HECTIPaBHOCTEH,
CTBOPCHHS i€papXivyHOi CTPYKTYPH.

Knac "HecnpaBHicts" mae BiaactuBicTh "piBeHp". Cucrema AIEM mependavae 9oTupu piBHI HeCIpaBHOC-
teit. Koxxen piBens Bignoinae pisaro OEM neuryna. HecnipaBHOCTI 4eTBEpTOro piBHsI BiAHOCATHCS JIO0 KAaTEro-
pii "OnuHu4HI", a HECIPABHOCTI BUIIMX PiBHIB — 10 Kareropii "KpatHi". OIMHUYHUMHU BBOXAIOTHCS eJIeMEHTa-
PHI HECIIPaBHOCTI, SIKI YMOBHO HE MOXYTh OYyTH IpEACTaBlIeHI CYKYIHICTIO IHIIMX HecrnpaBHocTel. KpaTHa
HECTIPABHICTh SIBJISIE COOO0 CYKYIHICTh MesIKOT KibKOCTI onHnaHuX HecnpasHoctei [4]. Koxxern OEM 4-piBHst
XapaKTepHU3yEThCs OJHOMIPHEM MAaCHBOM MOKIMBUX OJUHMYHMX HECTIPABHOCTEIL:

MH? = B4 HY. . HY . )

ne H, — oJMHAYHA HECTIDABHICTH 4-TO PiBHS.

Koxxer OEM 3-ro piBHS XapaKTepHU3YIOThCS OJHOMIPHUM MacHBOM KpaTHHX HECHpaBHOCTEH abo TBOMip-
HMM MacCHBOM OJMHUYHHX HECIPABHOCTEH.

1 1
MHiaz isllHi32""'Hi3r'1 i S,MH;;,...,]WH:] 3
Hfl(afl),Hfz(afz),...,an(afn)

MH? = H;l(agl)!ng(agz)l"'IH;n(agn) ’ (2)

iy (ang), H i (@ )s-oos H i (@)

ne H? — onuHMYHA HECTIPABHICTH 3-T0 PiBHS;

4

MmN — BaroBMH KOEQIIiEHT, M0 XapaKTEePHU3ye CTYIMiHb BIUIMBY HECIIPaBHOCTI 4-TO PiBHA Ha HECIPaBHICTbH
TPETHOTO PiBHS.

HiarmoctnuHa mozens koxHoro OEM BinnoBigHOTO piBHS pO3pOOJISIETHCS 3 METOIO BCTAaHOBJICHHS B3a€-
MO3B 513Ky MK MacuBoM 00’ekTiB Kiacy "[lapamerp", siki BITHOCSTBCS 1O MOHITOPHHIOBOI 200 IHTENEKTyaIbHOT
rpymu nanoro OEM Ta 06’exrTiB knacy "HecnpaBHicTs".

JliarHocTHYHI MO/l HIDKYMX PIBHIB Jal0Th MOXKJIMBICTh BU3HAUCHHS O€3M0cepeIHbO NPUYMH BUHUKHEHHS
HECTIPaBHOCTEH, IO JO3BOJISE YITKO BU3HAYUTH HEOOXITHICTh BHKOHAHHS IIEBHUX TEXHIYHUX Mid. UM HIDKIUN
piBers OEM naist IKOro po3poOIIseThest 1iarHOCTHYHA MOJIeIb, TUM TOYHIIIE MOXe OyTH BH3HAUEHHH Meperik
TexHIYHUX 1ill. Ane st OEM 4-ro piBHS (okpeMi Aetani abo CHpspDKeHHS AeTaneil) po3poOka JiarHOCTHIHHIX
MOJIeTICH CKJIaiae BaroMi TPYIHOIII 3 TPHYWHU YTPYAHEHOTO OTpUMaHHs iHGOpMaIiifHOTO MOTOKY i popmyBaH-

a

151



Cepia: Texniuni nayxu

Hs MacuBy 00’ekTiB kiacy "Ilapamerp” B npoueci "Monitopunr". Ilapamerpu, 1o XapakTepu3yIOTh TEXHIYHUH
crad OEM 4-ro piBHS B NepeBakHIH OLIBIIOCTI MOXKYTh OyTH BH3HA4€HI TUIBKU IIPH YaCTKOBOMY PO30OMpaHHI
IBUTYHA, 200 B JESIKNX BUIMagKax B mporeci "CTeHaoBe MiarHOCTyBaHHA".

OcHOBY po3po0OKH TiarHOCTUYHUX Mozener ckimanaots OEM 3-ro piBHA (OKpeMi By3NH, MEXaHI3MH, TPYIH
neraneii). [Ipu posnoxini neuryna Ha OEM Tperiit piBeHb (OpMYeETBCS TakuM YWHOM, 100 koxHOMy OEM
IIBOTO PiBHS BiAMOBiZaB MacuB 00’ekTiB kiacy "Ilapamerp" MOHITOPHHTOBOI Ta iHTeNeKTyanbHOI rpym. Kiib-
KiCTh Ta JiarHOCTUYHA I[IHHICTH €JIEMEHTIB I[LOT'0 MaCHBY IIOBUHHA IaBaTH MOJIMBICTH imeHTH(]iKamii HecTipaB-
HOcTe# 3-To piBHA Ta igeHTH(IKaIlii BUAY TeXHIYHOTO cTaHy faHoro OEM 3 HeoOXigHUM piBHEM JTOCTOBIPHOCTI.

B 3aranmpHOMy Mozenb ineHTudikanii HecripaBHocTel 11 OEM TpeThoro piBHSI MOXHa MPEACTAaBUTH B Ta-
KOMY BUTJISIL:

I (k) 15 (Kp), oo I (K

117 (), 015 (3) - I (K7)

MHi3=1...N (Hisl,Hisz,...,Hii):F (3)

T () 015 (K7 ) I (i)
ne N — kinpkicte OEM 3-ro piBHs;
N — KUTBKiCTh HecnipaBHOCTEH 3-r0 piBHs B moTouHOMY OEM;

Z — KUTBKICTh PEXKHMIB POOOTH JABHI'YHA HA SKHX IOLIIBHO 1 MOYJIMBO OTPHMYBATH NIarHOCTUYHY iH(OP-
Martito s morourHoro OEM;

11} — 06’ext knacy "Tlapamerp" 11 pesxxumy poGOTH ABUIYHA Z |

M — KUIBKICTh MapaMeTpiB MOHITOPHUHTOBOI Ta IHTENEKTyalbHOI TPy, IO XapaKTepU3YIOTh MOTOYHHN
OEM;

k! — Barosuii koedillieHT 3amexHOCTi mapameTpa I7° Bix HecnpaBHOCTi H Ha pexuMi poGOTH IBUTYHA Z .

Oxpemuii psgok Matpuii (3) siBisie coboro iHpOpMaLiifHUIT BEKTOP MEBHOI HECIPABHOCTI HA TMEBHOMY pe-
KUMi poboTH ABUTyHA. KiIbKICTh peXMMiB poOOTH ABUTYHA IS Pi3HUX HECHPABHOCTEH € Pi3HOI0, a OTXKE Pi3-
HOIO € 1 KUTBKIicTh iH(opManiitHux BekTopiB. HoBuil iHpopMamiiHUi BEKTOp MOAAETHCS IO MAacHBY B TOMY BH-
MaJIKy, SKIIO BiH BiPi3HSETHCS Bill ICHYIOUHX MEPETiKOM MapaMeTpiB, iX KIIBKICTIO abo 3HAUYCHHSMH, SKi 110
pi3HOMY IHTEpPIIPETYIOTh HasIBHICTh HECIIPABHOCTI UM ii BiACyTHICTE. [nenTndikaris HecripaBaoctel must OEM 2-
ro i 1-ro piBHIB 3mIMCHIOEThCA NIISXOM peaii3allii BiIMOBIMHOCTEH Ta CTYyINEHI BIUIMBY HeCIpaBHOCTEH 3-To
PiBHS Ha HECIIPABHOCTI BUIIKX PIiBHIB.

3anexHicTh (3) € OCHOBO JIsl peaizawil anroputmiB inenTudikamii HecripaBHocTel okpemux OEM nBu-
ryHa. BuOip Toro uu iHmoro anropurmy juis okpemoro OEM 3anexuts BijJi TOBHOTH iH(OpMaliiHOTO BEKTOpa
HECIPABHOCTI, 10 iIEHTU(IKY€EThCS Ta AIarHOCTHYHOT LIHHOCTI ioro enemeHTiB. B cucremi AIEM nepenbayeno
TPU aJITOPUTMHU iJleHTUdiKanii HecnpaBHOCTel: 1) anropuT™ kinacudikaii; 2) alropuT™ HEYiTKOTO JIOTIYHOTO
BUCHOBKY Mamdani a6o Sugeno; 3) aaropuTM 3acTOCYBaHHS HEHpO-HEUITKOI Mepexi. B Mexax maHoi cTtarTi
JIeTajbHE ONUCAHHS peai3allii airopuTMIB He repeadoadcHe.

Koxxen o0’ext xiacy "HecmpaBHICTBE" y CBOi BIaCTHBOCTSX MICTHTh MacuUBU 00’€kTiB Kkiacy "TexHiuHa
nist". Kimac "TexniuHa nis" MiCTUTB 00’€KTH, MIO BiATIOBIAAIOTH BCIM MOXIHUBUM poOOTaM OOCIYroBYBaHHS Ta
pemonTy BigmoBigHoro OEM, siki mependadeHi 3aBOJOM-BUPOOHHKOM, HOPMAaTHBHO-TEXHIYHOIO Ta CEPBICHOIO
JIOKyMeHTaIi€ro. Bubip meBHOT0 ONTHMANBHOTO Tepeliky 00’ekTiB kiacy "TexHiuHa mis" € ocHOBOWO (opmy-
BaHH: 00 €KTiB Kiacy "ExcrryaramiifHe pimmeHHs" i OCHOBHOIO METOI0 MOJEICH MPUUHATTS eKCIUTyaTalliiHIX
pimenb B cucteMi AIEM. Brnactuocti kiacy "TexHiuna nisi" XapakTepHU3yrOTh JIOCUTh BEJIHKY KUJIbKICTh B3ae-
MO3B'I3KIB 3 BJIACTHBOCTSIMH YCIaJKOBaHHUX KjaciB opranizauiiinux OEM, Takux sik "Ilignpuemcro”, "Ilepco-
Han", "Bupo6ununii migposain", "Pobounii moct", "Poboue micne", "ObnagHanus".

BucHoBku. Inearudikanis Hecipapaocteld OEM pi3HHX piBHIB € OJHUM 3 MEPIINX €TaliB peari3amii aBTo-
MaTH30BaHOTO 1HTEJIEKTYaJIbHO-EKCINTyaTaliIfHOTO MOHITOPHHTY aBTOMOOITBHOTO JABHWIYHA i aBTOMOOINS B Ii-
noMy. Ha npoMy eTami B aBTOMaTH30BaHOMY PEXHMi BCTAHOBIIIOETHCA (DaKT HASIBHOCTI UM BiICYTHOCTI HECHpa-
BHocTel 11 Bcix OEM nBuryHa, 1mo € ocHOBOIO ifeHTH(IKaIil BUIY TeXHIYHOTO cTaHy BixnosigHoro OEM.
HactynHi erann nepenbauaroTh BU3HA4YEHHs BIUIMBY NeBHUX HecrpaBHocTed OEM nBHryHa Ha KOMIUIEKCHI
eKCIUTyaTalliifHi MOKa3HUKH, 10 XapaKTepU3ylOTh HaliHICTh, €)EKTUBHICTh, BIUIMB HA HABKOJIMIIHE CEPEIOBHU-
me Ta 0e3neKy pyxy. 3HaueHHS KOMIUIEKCHHX EKCIUIyaTalliifHUX MOKa3HUKIB € OCHOBOIO MOJEJed JOIOMOTrH
NPUHHATTS eKCIUTyaTalliiHUX pilleHb.
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Cepia: Texniuni nayxu

Kyxkypymzsk F0.1O. Mogens inentudikanii HecripaBHOCTEH aBTOMOOIIBHOTO JIBUTYHA
Kykypymzsxk FO.1O. Monens nneHTiuduKanuym HencrpaBHOCTEH aBTOMOOMIILHOTO ABHUIATENs
Kukurudzyak Yu. The identification model of the automobile engine disrepairs

V]IK 629.3.083

Mogeap naeHTH(PUKAIME HencnpaBHocTei apToMoomasHoro apurareds / FO.FO. Kykypynssak

OmnwcaH oOUMif aNTOPUTM HASHTH(UKAIINHE HEHCIIPAaBHOCTEH aBTOMOOMIBHOTO IBUTATElsl B CHCTEME aBTO-
MaTH3HPOBAHHOTO HHTEJUICKTYAIbHO-IKCIUTYaTAllHOHHOTO MOHHTOpUHra. OmnpeesicHbl OCHOBHBIC 3TaIlbl MMOJ-
TOTOBKH, cOopa 1 00pabOTKU MOHUTOPHUHTOBOM mH(popMarmu. [IpeioxeHa Moaeah aBTOMATH3UPOBAHHOM HIe-
HTU(HUKAUU HEHCIIPABHOCTEH JBHTATEelsl, OCHOBAHHON Ha WHTEIUICKTYallbHBIX METOJaX 00paboTku WHpOpMa-
LIAH.

KiarwueBble c10Ba: HEUCTIPABHOCTD, JIBUTAaTElb, HHTCIUICKTYAIbHBI MOHUTOPHHT.

VJIK 629.3.083

The identification model of the automobile engine disrepairs / Yu.Kukurudzyak

We describe a general algorithm for identifying car engine disrepairs in a automated intellectual operational
monitoring system. The main stages of the preparation, collection and processing of monitoring information. We
propose a model for the automated identification of engine disrepairs based on intelligent information processing
methods.

Keywords: malfunction, the engine, intelligent monitoring.
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