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AIATHOCTUKA TEXHIMHOI'O CTAHY ABTOMOBLJIIB
3 BUKOPUCTAHHAM ITYYHUX HEMPOHHOI MEPEXI

DIAGNOSTICS OF THE TECHNICAL STATE
OF AUTOMOBILES USING THE ARTIFICIAL NEURAL NETWORK

VY crarri po3mISIHYTO OCHOBHI MEXaHi3MHM 1 NPUHIMON POOOTH CydacHOL
TEXHIYHOI JTIarHOCTUKH aBTOMOOLTIB. Iloka3zaHo HEOOX1THICTh BIPOBAHKEHHS HOBHX
TEXHOJIOTIN IS TUIaHyBaHHS 1 MiABUIICHHS €()EKTUBHOCTI TEXHIYHOI eKCIUTyararli 3
OMHUCOM TIOOYJIOBH €KCIIepTHOI CcHUCTeMUu.OOrpyHTOBAaHO BaKIMBICTH ITiBUIIICHHS
SIKOCTI aHai3y JIarHOCTUYHOI i1H(oOpMAaIlii BIPOBAPKEHHIM IITYYHUX HEUPOHHHUX
MEpEeX B porpamy OJIOKY yIpaBITiHHSL.

KuarouoBicioBa:camMoXiHHI KOJIICHUI TpaHCHOPTHUM 3aci0, TMHAMIYHI Ha-
BaHTaKEHHS,CUCTEMATEXHIYHOTAIarHOCTUKH, IITYYH1 HEUPOHHI MEpEXKi, EIEKTPOH-
HUM OJIOK KepyBaHHS.

Puc.: 3. Ta6un.: 1. bi6mn.: 5.

In paper, the basic mechanics and principle of robotics of the automobile
technical diagnostics of cars are rooted. It shows the need for new technologies for
planning and implementation of technology performance in the field of forensic expert
systems. The importance of writing an anchor analysis of diagnostic information in the
form of neural units in the program of management is fixed.

Keywords: self-propelled wheeled vehicle, dynamic loads, system of
technical diagnostics, artificial neural networks, electronic control unit.
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IloctanoBka 3aBaaHHsl. Y Cy4YacHMX aBTOMOOUISIX 0€3  KOMITIOTEPHOI
JIarHOCTUKY, BHW3HAUCHHS CTaHy aBTOMOOUIS CTAa€ HEMOXKIMBUM. EJCKTPOHHI CXemw,
po3po0IeHi I yIpaBiIiHHSA, 00NaHaHI CUCTEMOIO CaMOJIarHOCTHUKH, SIKa CTBOPEHA IS
Toro, mo O iH(opMyBaTH BOJISl PO HECHPABHOCTI. Y MpoIieci poOOTH aBTOMOOLII, Ha
pI3HUX pEeXUMax (3allyCK JBUTYHA, TPOTPIB, PO3TiH 1 TaJIbMYyBaHHS, XOJOCTHM XiJ),
Oe3mepepBHO Hj1ie 3UNTYyBaHHS MOKA3HUKIB JCKUIBKOX JIECATKIB JaTYHKIB.

AKTYaJbHICTh TeMH T0CTizKeHHs1.Ha MOKa3HUKY JaTYMKIB CHUCTEMa pearye B
3aJICKHOCTI BiJI TUITy CHTHAITy, OJMH CUTHAJI3Y€E MPO MOMIKO/PKECHHS TaTUYNKa 1 PO3PUB
JAHITIOTa, JAPYTHH TPO BUXIA PIBHSA CHUTHAIY 3a MeXI 3aKiajeHl B Mmam'siTi OJOKy
KEpyBaHHS, 1[0 CBIAYUTH TPO BUXIJ CAMOTO JaTyhKa 3 Jaly, a CUCTeMa JiarHOCTUKU
30epirae Koja MOMMJIKH B JOBTOTPUBAJIN MaM'sITi 1T MOXKJIMBOCTI aHaTI3y (axiBIeM.
Buxinx 3a paMku nmapaMmeTpiB cepeIOBHINA AATYMKA CBIAUYUTH PO TO3AMTaTHY POOOTY,
110 MOTPeOye PiIIEHHs MPO MOAabIII A1l KepyBaHHs aBToMOoOLIEeM [3].

IloctanoBka mpodjeMu. AHali3 poOOTH CHCTEM JIarHOCTUKH TEXHIYHOTO
CTaHy aBTOMOOUIS BHUSBUB psI HEAONIKIB: IMO-TIEpIIEC, BOHM HE BPaXOBYIOTh
JUHAMIYHE HaBaHTa)KEHHs, SKi AiF0Th Ha poOoui opranu. [lo-apyre, He BUKOHYETHCS
OJTHa 3 TOJOBHHUX 3a/1ad TEXHIYHOTO iarHOCTYBaHHS — MPOTHO3YBaHHS TEXHIYHOTO
crany aBToMoOuTsI. CucreMa, sika iCHye, HE CIUpajach Ha MAalllMHHE HaBYaHHS i
CIIPOMOXHA JIMIIE CIOBIMIATH TMPO HASBHICTh MOMHJIKMA B OJIOKaX KEpPYBAaHHSA YU
MeXaHIYHHUX eneMeHTax [4]. TakuMm YnHOM, aKTyaJlbHUM € TIPOTHO3YBAaHHS TEXHIYHOTO
CTaHy aBTOMOOUIS B MpOIlECI BUKOHAHHS HUM TEXHOJOTIYHUX OIepalliii, To0To B
JUHaMII pobotu [2].
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Merta pocaimkenHsi. Lli HegomiKu MOXYyTh OyTH YCYHEHI, SIKIIO B PEXHMI
peaspHOro yacy, 3a JaHUMHU MOTOYHUX BUMIPIOBaHb KPUTUYHHUX MapaMeTpiB, 1ICHTHU-
¢ikyBaTH TUHAMIYHI HaBaHTAXEHHs, BIAMOBIAHI iM TUHAMIYHI PEKUMHU pOOOTH 1 TEX-
HIYHUNA CTaH aBTOMOOLIA. 3a JIOTIOMOIOI0 €KCIIEPTHOI 0a3u NaHuX B sAKiM HaOpaHa
CTaTUCTHUKA IPO JI1F0Y1 HABAaHTAKEHHS, @ TAKOXK HAINPAIFOBAaHHS 1 3aJIMIIKOBHI pecypc
aBTOMOOLIS 1 HOro CHCTEM, MOXHA 3/1MCHIOBATH NMPOTHO3YBAaHHS TEXHIYHOTO CTaHy
aBTomoOuns. Lli 3aBHaHHA MOXyThb OyTH BHpIIIEHI 3a PaxyHOK BIIPOBAKECHHS
IITYYHUX HEUPOHHUX Mepex [1].

HeuiTki HelipoHHi Mepe:Ki B TeXHIYHIH JiarHOCTHLII TPAHCIIOPTHOT 0 3aC00Y.
[TinroToBka BimmoBiHOT 0a3u naHUX, MO sKii OyJe NPOBOJAWTHCS HABYaHHS, a B
MO/IATBIIIOMY E€KCIUTyaTallisi HEYiTKOI HEMpOHHOI Mepexki (BJIacHE [1arHOCTYBaHHS
HECIPaBHOCTEN ), BUMAraloTh MIPOBEIECHHS TaKUX BUMIPIOBaHb, SIK1 OyaIyTh OJJHO3HAYHO
CBITUUTH TIpO (aKTUYHUN CTaH aBTOMOOUIA. [Ipu 1iboMy CItiji BUALTUTH Ti (pparMeHTH
XapaKTEPUCTHUK, SIKI BIAPI3HAIOTHCS OJ1HA BiJ 0/1HOI. JIJIs1 TOCATHEHHS IIET METH MOXKYTh
BUKOHYBATUCS Oy/Ib-sIK1 oTiepaltii (sIK JIiHIHH1, TaK 1 HeNIHIKWH1) Ha BCii 6a3i JaHuX.

Cxema 3acTOCyBaHHS IITYYHOI HEHPOHHOT MEpEesKi /ISl BUSIBIICHHSI HECTIPABHO-
cTel npeacTaBiieHa Ha Puc. 1
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Puc. 1. Cxema 3aCTOCYBaHHS IITYYHOI HEUPOHHOT
MEepEeKi 7Sl BUSBIICHHS HECTIPABHOCTEH B aBTOMOO1IIA

HaiiBaxxuBiia BIACTUBICTh INTYYHHUX HEUPOHHUX MEPEX CBIIUHUTH MPO iX
BEJIMKUI TOTEHIIaJl B Taly3l MPOTHO3YBAaHHS BIAMOB 1 B MOXJIMBOCTI MapajieiabHOT
00pobOku 1H(DopMalii yciMa HeipoHamu [4]. 3aBAsSKH il 37aTHOCTI, MPHU BEJIHMKINA
KUIBKOCTI MDK HEMpPOHHUX 3B'SI3KIB, JOCSTAETHCS OJHOYACHO OOpOOKa 3HAYHOTO
o0csry BUMIpIOBaIIbHOI 1H(pOpMAIIii B peaTbHOMY MaciiTadi yacy.

3a paxyHOK BHUKOPHUCTAaHHS INTYYHOI HEMPOHHOI Mepexi cepBiC 3IaTHUM
BU3HAUWTH, KOJHM CaM€ HECIPABHICTh CTaHEe KPUTHUYHOK. Y TOM ’Ke yac cucrema
3MOX€e BKa3aTH YaCOBUH 1HTEPBAJ, IPOTATOM SKOTO 1€, IIBU/IIIIE 32 BCE, B1I0YIETHCS.

Crpykrypa HelipoHHOI Mepexi. Ha puc. 2 nmokazaHna cTpykTypa Heilpomepe-
xeBoi mojeni EBK, noGynoBanoi Ha ocHOB1 0araTomapoBOro peKypeHTHOTO mepcen-
TpoHa. KiIbKICTh HEHPOHIB y IPUXOBAHOMY IIapi BUOUPAETHCSA BUXOAYN 3 MiHIMAIb-
HOT CEepeTHhOKBAIPAaTUIHOI MOMIJIKM HaBUaHHSI HEHPOHHOI MEpPEeXI.
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Puc. 2. Ctpyktypa HelipoMepexKeBOi MoAei

KinbkicTe HEMPOHIB Y MPUXOBAHOMY IIapi BUOMPAETHCS BUXOASUN 3 MiHIMAIb-
HOT cepeIHbOKBAPATUYHOI MOMWIKH HaBYaHHS HelpoHHOI Mmepexi (Puc. 3).
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Puc. 3. ITomuika HEHPOHHOT MEPEXi B 3aJICKHOCTI BT KIJIbKOCTI HEMPOHIB
MIPUXOBAHOTO IIapy

Iomuaku 1 i 2 pony. IlopiBHAIBHMI aHaTi3 TOYHOCTI KJIACHYHOTO 1 HEHpo-

HEUITKUX METOMIB Kiacudikalii BiIMOB HaBeneHO B Tabm 1. Y Hi 300paxeHi

iMoBipHOCTI MOMIIIOK 1 1 2 poay mipu Kiacudikailii BiIMOBH BUMIPIOBAIBHOTO KaHATY

TEeMIepaTypu Ta3iB 3a TypOiHOI, AC(PEKTIB KOMIIpecopa 1 Kamepu 3ropsHHA. JlaHi,

HaBejieHl B TaOJ. 1, MOBOMATH, IO 1HTEICKTYalbHI METOIU OUThIT €(PEKTUBHO 1 SKICHO

3MIIACHIOIOTH Tpoliec ieHTUdIKaIil BIIMOB y By3Jiax 1 arperarax JBUTYHA BHYTPIIIHbOTO
3rOpaHHsI.

Tabnuys 1.

IMopiBHAILHMIT aHATI3 MEeTOAIB

Mertoa kaacugikamii ImoBipHicTh MOMUIKH BU3HAYEHHS BiiMoBH, %o
BUIMOB BigmoBa HedexT komnpecopa Hedext kamepu
BHUMIpPIOBAJILHOTO HHU3bKOI0 THCKY 3ropsinHsi
KaHaiy t4
IMomuaka| Ilomuaka |Ilomuaka| Ilomunka | Ilomuiaka | Ilomuiaka
Ipoxy | 2pony | 1poay | 2poay 1 pony 2 poxy
Jlo myckoBu KOHTPOJIb 1,21 0,75 1,72 1,17 2,41 1,93
IHTenexTyansHM MeTO 0,47 0,27 0,56 0,41 0,77 0,55
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BucHoBku. Ha ocHOBI aHami3zy OCOONMBOCTEH €KCIIEPTHOI CHUCTEMHU AiarHOC-
tuku HecrnpaBHocTer CKT3 1 mertoniB aHamizy HEHMpoHHOI Mepexi po3pobieHa
eKCIepTHA CHUCTeMa JIarHOCTHKHM HeclpaBHOCTel aBTomoOuIiB. [IpoBenenuil anamis
QITOPUTMIB POOOTH HEUITKUX HEHPOHHUX MEPEXK CBIIYUTH PO Te, IO Ii MEpexKi, 3a
MEBHUX OOMEXEHbB, 3 YCIIXOM MOXKYTh BUKOPUCTOBYBATHCS y MPOTHO3yBaHHI TEXHIY-
HOTO CTaHy B OOPTOBHUX JIIaTHOCTHYHUX CUCTEMaX.

Pe3ynbraTu moka3yroTh BJIACTUBICTh IITYYHUX HEHPOHHUX MEPEXK Ta iX BEIMKHMA
MOTEHIlal B Taly3l NPOTHO3YBaHHS BiJMOB, MOXIJIMBOCTI MapayielbHOI 00pOOKU
iHpopMallii yciMa HeilpoHaMu. 3aBJSIKM LI 3AaTHOCTI, IPU BEJIMKIA KIJIBKOCTI HaB-
YanpHOI BUOIPKH, OCSTA€ThCs 30UIBIICHHS TOYHOCTI B MPOTHO3YBaHHI HECHpPaBHOC-
teit CKT3.

I'enepytoun curmamm EBK aBuryna, B sIKOCTI mpuKiagy, B Xoai podotu Oyio
BCTAHOBJIGHO HACTYIIHI TMEpeBar BUKOPUCTAHHS HEHMPOMEPEKEBHX AITOPUTMIB JUIS
BUpIIICHHS BUIE3a3HAYCHUX 3aBJaHb: IMIJBUIICHHS €(PEKTHBHOCTI TIarHOCTHKH,
MPOCTOTa HaBYaHHS 1 0 HaBYaHHs. OOIPyHTOBAHO MO>KJIMBICTh BUKOPUCTAHHS IITYYHUX
HEMPOHHHMX MEpEX B cucTeMax TexHiuHoi miarHoctuku CKT3.
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Yaroslav Kornaga, Yuri Tilnyak

DIAGNOSTICS OF THE TECHNICAL STATE
OF AUTOMOBILES USING THE ARTIFICIAL NEURAL NETWORK

Relevance of research topic. In modern cars without computer diagnostics, it
is impossible to determine the state of the car. Electronic circuits designed for control
are equipped with a self-diagnostic system that is designed to inform the driver of a
malfunction. In the process of operation of the car, in different modes (engine start,
warm up, acceleration and inhibition, idle run), continuous reading of indicators of
several dozens of sensors.

Formulation of the problem. Analysis of the work of diagnostic systems of the
technical condition of the car revealed a number of shortcomings: firstly, they do not
take into account the dynamic load acting on the working bodies. Secondly, one of the
main tasks of technical diagnostics is not fulfilled — the prediction of the technical
condition of the car. Thus, it is relevant to predict the technical condition of the car in
the process of performing its technological operations, that is, in the dynamics of work.

Analysis of recent research and publications. Over recent years, there are more
articles devoted to the technical diagnosis of self-propelled wheeled vehicles, in particular,
due to the emergence of new methods for diagnosing the use of neural networks.

Selection of unexplored parts of the general problem. This article is devoted
to the study and analysis of the proposed approach for diagnosing the technical
condition of cars. The research focuses on the study of the use of artificial neural
networks and electronic control units.

Setting objectives. Existing systems do not rely on machine learning and are
only able to report the presence of errors in control units or mechanical elements. By
using an artificial neural network, the service is able to determine when the fault will
become critical. At the same time, the system will be able to specify the time interval
during which it will most likely happen.

Presentation of the main material. The necessity of introducing new technologies
for planning and improving the efficiency of technical operation with the description of
constructing an expert system based on technology using the capabilities of neural networks
is shown. As an instrument for the practical solution of applied problems in the field of
diagnosing and forecasting the performance of a self-propelled vehicle.

Conclusions.The importance of improving the quality of analysis of diagnostic
information by introducing artificial neural networks into the control unit program is
substantiated.

Keywords: self-propelled wheeled vehicle, dynamic load, system of technical
diagnostics, artificial neural networks, electronic control unit.



