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DEVELOPMENT OF AN EXPERT SYSTEM FOR DIAGNOSING THE CONDITION OF
CARS

Abstract

This article discusses the development and application of an expert system aimed at diagnosing and
troubleshooting passenger cars. It allows you to automate diagnostic processes, facilitating the work of
engineers and increasing the accuracy and speed of repair operations. The software is aimed not only at service
stations, but also at ordinary users who can use it for self-troubleshooting. The article presents the structure of
the program, including the main menus, operating algorithms and diagnostic modules. Functions such as
displaying diagnostic parameters of vehicle components are described. The system includes step-by-step
instructions for the user and troubleshooting recommendations. The introduction of such a complex
significantly improves the quality and speed of service, which increases the overall profitability and efficiency
of service stations.
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Introduction. Today, information technologies related to the accumulation, processing and
storage of data are being actively implemented in various sectors of the economy and industry.

Special attention is paid to the development of information technologies in the field of
maintenance and repair of motor transport [1].

This paper describes the implementation of an expert system for vehicle diagnostics, which
contributes to the effective detection and troubleshooting. The use of such a software package is
extremely important, since the number of service stations is constantly growing, and many of them
need effective tools to optimize their work [2].

The software facilitates the work of specialists, automates diagnostics, minimizes errors and,
most importantly, speeds up the repair process, increasing the profitability of service centers [3]. Since
not every new service station can afford expensive software, creating an affordable diagnostic
solution remains an urgent task [4].

Theoretical analysis. This software package can serve as an automated workplace for an
engineer at a service station, as well as a useful tool for motorists who prefer to independently identify
and fix malfunctions in their cars [5]. The user manual includes a step-by-step guide for working with
the car repair system [6]. The development of an expert diagnostic system for passenger cars is
relevant, since it finds application both in car service stations and among drivers themselves, who
often face the need to eliminate breakdowns [7]. The program can be used by both engineers and
motorists to work with the main components and systems of cars:

. The engine;

. Clutches;

. Gearboxes;

. Gimbal transmission;
. Rear axle;

. Wheel suspensions;

. Steering control;

. Brake system;
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9. Electrical equipment;
10. Car bodywork.
Figure 1 shows the algorithm of the program's actions in the form of a flowchart.
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Figure 1 - Diagram of program actions in the form of an algorithm flowchart

The structure of the program menu is presented in the form of a diagram in Figure 2.

The technical inspection module displays in the form information about the main technical
characteristics of the means of technical diagnostics of motor vehicles, including mandatory means
of technical diagnostics:

- braking systems;

- Steering control;

- external lighting devices;

- windscreen wipers;

- wheels and tires;

- the engine and its systems;

- other structural elements,
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where, according to the types of equipment of the main components of passenger cars,
controlled (measured) parameters, the measurement range of these parameters and the maximum
error of their measurement for the selected type of equipment.

‘ Program Menu ‘

Menu

Parameters

Troubleshooting
Tips

Reference
Technical inspection

About the program
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Diagnostics

Exit

e

Close all windows

Figure 2 - The structure of the program menu

The menu items that were used in the development of the program are shown below.
The main menu is divided into 4 main menus:
N2 - The main components of the car
N3 - Diagnostics
N4 - Close all windows
NS5 - Exit
The "Main components of the car" menu is divided into 10 submenus:
N11- Engine
N21 - Clutch
N31 - Transmission
N41 - Gimbal transmission
N51- Rear axle
N61 - Wheel suspension
N71 - Steering
N8I - Brake system
NO1 - Electrical Equipment
N101 - Car body
The submenu "Electrical equipment" is divided into 7 submenu items:
N16 - Battery
N22 - Generator
N32 — Starter
N42 - Wiper motor
N52 - Electric heater motor
N62 - Sound signal N72 - Lighting and light alarm
The submenu "Car body" is divided into 3 sub-menu items:
N17 - Car doors
N23 - Car hood
N33 - Car trunk lid
The Help menu is divided into 3 submenus:
N14 - Technical inspection
N13 - Help
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N15 - About the program
Figure 3 shows the List of faults form of the selected vehicle assembly (engine), from the
presented list it is necessary to select a fault.

=2 1. Cnucok HencnpaeHocTeld JBWTATENA (kapBropaTtopHoro) Nerkoeorc agTomMoeBuna — O >

BbIﬁEPH‘I'E HEMCMPABHOCTE M3 NPEACTARNEHHOMS CAMCHKA M HAMMMTE HA KHONKY <Ok >:

1. CHM¥EHHE MOLHOCTH AEHIraTENA H YEEAWYEHHE PACKoAa GEHSHHA;

2. [loEniwenHe pacxona macaa [yrap):

3. NBMHOCTL BLINYCKA;

4. [loHM¥EHHE AAEAEHHA B KOHIE TAaKTa CXaTHA [KoMNpeccHU):

5. CTYxKH B ABMrarene;

6. lNeperpee ABHraTens;

7. lepeoxnaxgeHue QEMraTens;

8. [NoHMXEHHOE QABAEHHE B CHCTEME CMaSKH ABHIaTENA;

. [NoBHWEHHOE RABNEHHE E CHCTEME CMASKH AEMIaTens;

10. 3arpynHEHHE NYCKa ABHraTens;

11. lpuraren: He NpOBOPAYMBAETCH CTAPTEPOM;

12. llByrarent NpOBOPAaYHEAETCA CTAPTEPOM, HO HE MYCKAETCAH;

13. lleurarens paboTaeT HEYCTORYMEBD MM OCTAHABNMBAETCHA HA XOADCTOM XO0Y;

14. Heycrofy4ean patoTa ABHraTtend Ha G0ALWOA YacTOTE BPallEHHA KOAEHYaTOro Bana;
15. 3arpynHEHME NYCKAa ropaYero AEMrarens;

16. MNoBLIWEHHBIA Ppacko] MAacna B CHCTEME CMA3KH ABHI aTend;

17. MNoBbiEHHBIA pacxkon 0XNAANANMER XKMAKOCTH B CHCTEME OXN2KAEHHA ABHIaTENA.
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Figure 3 — List of engine faults

Figure 4 shows the Troubleshooting form for the selected vehicle assembly (gearbox), where
you can get possible causes of the selected malfunction and tips for troubleshooting.

@ Nuarnoctuka Hemcnpaenocten KOPOBKI MEPEJAY nerkceore astomoBuna — O X
Heuenparnoets: Ne 1 <«ccTeus macna us KopoOKi nepenaus»»

BOIMOMHEIZ NPUHMHEL HEWENPABHOCTH: CoBeTHL NO YCTPOHEHMIO HEMCNPABHOCTH:

1. MNMoBBIWERHBIA YPOBEHE MACAE B KOPOSKE NEpeLay;

2. DenatneHke KPENASHHA KPBILKK KAPTEPa KOPOSKkK NEPEAAY HAM NOBREKASHUE YnaT-
HWTEAEHEIX NPOKAZA0Ek

3. OcnatneHqe KPENNEHUA KAPTERA CUENNEHWA K KAPTERY KOPOGKW NEPEay;

4, MZHOC CankHWKOE NEPEMYHOND W ETOPHYHOMD BaN0E.

POBEPHTE YPOEEHE MACNa B KOPOGKE NEpEnay;

CruTe Macna U3 KopotkK Nepeay, NOATAHYTE KPENASHMA HAM 3aMEHHTE NPOKASAKH, 3
38TEer CHOBS 34MMTE MACcno B KDDDSKH nepeqaq;

MoaTAHYTE G0 WAPHHPHEIM TOPLOBEIM EAKMOM;

MOAHOCTE 38MEHWTE CANEHMEW NEPEMYHOND W ETOPMYHOMD Banos [Ha CTO, 1.k, Tpedy-
&TCA NoAHaA pastopka KopotkM Nepeaay).

Pl P

L 2o Lo

0 DOtrena | ﬂ Sakpeme |

Figure 4 — Fault diagnosis
Conclusions. Due to the fact that in the maintenance center of the car center, the speed and
quality of repairs completely depend on the speed of manual work of the service station engineer
when detecting malfunctions in cars, using this software package, the engineer will be able to
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coordinate the processes of detecting all malfunctions in the car, determining the causes of the
identified malfunctions, and what, in my opinion, is the most important, the process of qualitative
elimination of all identified malfunctions.

Thanks to this software package, the time for car repairs will be significantly reduced, and the
quality of repair and service will significantly increase.
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ABTOKOJIKTEPIIH KAFIANBIH IUATHOCTUKAJAYFA APHAJIFAH
CAPAIITAMA )KYHECIH 93IPJIEY

Tyiiin

Byn makanana sKeHin aBTOMOOHMIIBAEPAETi aKkaylapAbl AMarHOCTHKaJIayFa >KOHE JKOIOFa OarbITTaliFaH
capanTaMalblK KYHEeHI o3ipiey JKOHE KOJIIaHy KapacThIpbUlaabl. Byl OMarHOCTHKAJBIK NpOLECTEepIi
ABTOMATTaH/IBIPYFa, MHXKCHEPJICPIIIH JKYMBICHIH KEHUIETYTe JKOHE KOHJEY KYMBICTAPBIHBIH JIOJITI MEH
KBUIJAMIBIFBIH  apTTBIpyFa MYMKiHAIK Oepeni. barmapiaManblk jkacakTamMa TeK KbI3MET KepCeTy
CTaHLMSUIApbIHA FaHAa €MEeC, COHBIMEH KaTap OHbl aKayJbIKTapAbl ©3MiriHEeH i3[ey YINiH KOJJaHa ajaThlH
KapamaibM TaiJatanysiiapra na OarsITTanrad. Makanama OarmapiamMaHbIH KYPBUIBIMBI, OHBIH INIiHIE
HETI3ri Ma3ipiep, JKYMBIC aJITOPUTMEPi >KOHE NUArHOCTHKANIBIK Momyiblep KenTipiireH. ABTOMOOHIIb
TYWHIHAEPIHIH OUAarHOCTHKAJBIK IapaMeTpiepiH KepceTy CHSAKTH (QyHKUMsiIap cunarrainrad. JKyiie
naianaHynpFa apHanFaH KaJlaMJIblK HYCKaylapIbl JKOHE aKayJbIKTapZbl KOIO OOHBIHIIA YCHIHBICTapIbI
KaMTHIIBI. MyHJaii kemeH i enrizy Kpi3mer kepceTy camachl MEH XKbUIJAMIBIFBIH €19Yyip KakcapTaasl, Oy
TEXHHUKAJIBIK KbI3MET KOPCETY CTaHUMSIAPBIHBIH JKaJIlbl TAOBICTBIIBIFEI MEH TUIMALTITIH apTThIPaIbL.

KinrTik ce3nep: CapanTtamaiblK JUarHOCTHKAJIBIK JKYHe, aBTOMOOWJIBACPIIH aKayjapbl, KbI3MET
KOpCETy CTaHLUIapbl, JUATHOCTUKA
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PABPABOTKA DKCHHEPTHOM CUCTEMBI JIUATHOCTHUKHA COCTOSIHUSI
ABTOMOBMJIENA

AHHOTAIUA

B nmanHoll crathe paccmarpuBaeTcsi pa3paboTka W NPUMEHEHHE SKCIEPTHOM CHCTEMBI,
HanpaBJIeHHOW Ha JMArHOCTHKY W YCTPaHCHHE HEWCIPABHOCTEH B JIETKOBBIX aBTOMOOWMIIsAX. OHa
MO3BOJIIET aBTOMATH3UPOBATh MPOLECCHl AUAarHOCTUKH, oOJyierdas paboTy MHXKEHEPOB U IMOBBINIAS
TOYHOCTBH M CKOPOCTh PEMOHTHBIX oneparuii. [I[porpamMmmHoe o0ecrieueHue OpueHTUPOBAHO HE TOJIBKO
Ha CEPBHCHBIE CTAHIIMU, HO U Ha PAIOBBIX IOJIb30BaTeNIel, KOTOPbIE MOTYT HCIOIB30BaTh €ro s
CaMOCTOSITEIILHOTO TOMCKAa HEHCIPaBHOCTEH. B cTarbe MpencTaBieHa CTPYKTypa MHPOTPaAMMBL,
BKJIIOYAsi OCHOBHBIE MEHIO, aJITOPUTMBI pabOThl U AMAarHOCTHYECKHe Moayau. Omnucanbl GyHKIHHU,
Takhue Kak OTOOpakKeHHWE TapaMeTpPOB AMATHOCTHKHU Y3JI0B aBroMoOmis. Cucrema BKIIOYAET
MOIIArOBYI0 MHCTPYKLHUIO Ui TOJb30BAaTeIsl U PEKOMEHJAIUMH [0 YCTPAHEHUIO HEHCIPAaBHOCTEH.
BrenpeHne Takoro KOMIUIEKCA 3HAYUTENBHO YAYUIIaeT Ka4eCTBO M CKOPOCTH OOCITY)KMBAaHHUS, YTO
TIOBBIIIACT OOIIYIO0 MPUOBUIBHOCTD U 3()PEKTUBHOCTD CTAHIIMI TEXHUYECKOTO OOCTYKUBAHHMS.

KaoueBble cioBa: SKCI'IepTHaH AWAarHOCTU4YCCKad CHUCTEMa, HCUCIPABHOCTH aBTOMO6HH€ﬁ,
ABTOCCPBUCHI, TUarHOCTHUKA.
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