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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.

Key words: Expert diagnostic system, car malfunctions, service stations, diagnostics

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:

1. The engine;

2. Clutches;

3. Gearboxes;

4. Gimbal transmission;

5. Rear axle;

6. Wheel suspensions;

7. Steering control,

141



Onmycmik Kaszaxcman goinvim JKapuvicel - Becmnux nayxu FOxcnozo Kasaxecmana - South Kazakhstan Science Herald

8. Brake system;

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;
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- the engine and its systems;

- other structural elements,

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 ‘
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Tips

Reference
Technical inspection
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e

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
N5 - 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
N81 - Brake system
N91 - 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
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N33 - Car trunk lid

The Help menu is divided into 3 submenus:

N14 - Technical inspection

N13 - Help

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.

52 1. Cnucok HewcnpasnocTed JBMTATENA (kapBropaTopHore) Aerkosorce asToMoBuna — O x

Bb;[ﬁEPMTE HEWCAPABHOCTL M3 NpeACcTABRNEHHONS CAMCKA M HAXMWTE HA KHONKY <OK>:

1. CHMXEHME MOWHOCTH ABWIaTENA H YEENWIEHHE pacxona GeH3IMHa;

2. lNoBbweHHe pacxona Macna [yrap):

3. JHMHOCTL BEHNYCKA;

4. lNoHHXEHHE AAENEHHA B KOHLE TAKTA CXATHA [KOMNPECCHH):

5. Cryku B aBHrarene;

b. MNeperpee peMrarens;

7. lepeoxnaxneHMe ABHraTens;

8. MoHWxEHHDE NABNEHHE B CHUCTEME CMA3KH ABHTaTEAA;

. [NoBbiWEeHHOE QAEAEHHE B CUCTEME CMASKH ABHIaTenn;

10. 3arpygHEHHE NYcKa ABHraTend;

11. lpvrarent He NpOBOPaYHEAETCA CTAPTEPOM;

12. llBurarens NpOBOpAYMBAETCA CTAPTEPOM, HO HE NYCKAETCA;

13. leurarent: paboTaeT HEYCTOAYHMED WM OCTaHABAWBAETCA Ha XOAOCTOM XOAY:

14. Heycrofyuean patiora ABMraTens Ha O0AbWOR YacTOTE BPAllEHHA KOAEHYATOro Bana;
15. 3arpynHEHHE NYCKa ropAYEro ABMraTens;

16. MNoOBLINEHHBIA PACKO, MACAA B CUCTEME CHMa3KM ABMIaTENA;

17. MNoOBLINEHHBLIA PACHO), OXNANAANULER XMAKOCTH B CMCTEME OXAANEHHA ABMIaTens.

PR BB E SRR R R0 NSRS
7

[V COBETEL MO YCTPAHEHMED HEMCTIPABHOCTH
Hammute KHONKY <IMarHOCTHKG> @ Drwena
HuarHocTuka ‘ j-'L Jakpbrb |

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.

#. AuarHoctuka Hemcnpaenoctell KOPOBKI MEPEJAY nerkoeoro aeTomoBuna — O X

HeuenpaenoeTts: Mo 1 <«<Teus macna 13 KopoOki nepefauss»

BOIMOMKHLIE NPWMMWHLL HEWME NPAEHOCTH: COBETHL MO YCTPAHEHWIO HEMCMPABHOCTH:

1. MOBBIWEHHEIA YPOBEHE MaCcNa B KOPOSKE NEPELaN; 1. MNpoBepuTE YpOBEHE MAacna B KOPoOKEe NEpenaYy;

2. OcnatineHue KPENeHHA KPBILKW KANTEpa KOPoGkH Nepenay Wik NOBPEXlEHWE JnnaT- 2. CAWTE MACNa WS KOPOGKW NEpenay, NOOTAHYTE KPEMAEHWA MM SaMEHWTE NPOKAAKM, 3
HMTENEHEIX MPOKIS00K,] FATEM CHOBA 3aMWTE MACA0 B Kopodky Nepeiay;

3. Ocnatneque KPENNEHHMA KAPTEPa CLUENNEHMA K KAPTEPY KOPOSKK NEPanE; 3. MNoaTaHyTE S0UTEI LWAPHWPHEIM TOPLOBEIM K040

4 M3HOC CaneHWEDE NEPEMYHOND W ETOPWMYHOMND BaN0G. 4. MoNHOCTEI SatEHKHTE CanbHHEM NEPEMYHOMD M BTOPMYHOND Banos (Ha CTO, 7.k, Tpedy-

ETCA NOHAA pastopka KopotkK Nepenay).

/o | /o |

@ OtreHa | j"L 3akpbre |

Figure 4 — Fault diagnosis
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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
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 KAFJTAUBIH TUATHOCTUKAJIAYFA APHAJIFAH
CAPAIITAMA )KYHUECIH 93IPJIEY

Tyiiin

By makanana sKeHUT aBTOMOOWMIIBIEP/ET] aKkaynapabl JHarHOCTHKAalIayFa jKOHE JKOIOFa OarbITTaliFaH
capanTaMaliblK KYHEHi o3ipjey »oHe KOJNJaHy KapacThIPbUIQJbl. Byl JMarHOCTHKANBIK MpoIecTep/i
aBTOMATTaH/bIPYFa, MHKEHEPJIEPAiH >KYMBICHIH KCHIJJIETYre JKOHE KOHACY KYMBICTAPBIHBIH ISJIIrT MEH
KBUIJAMJIBIFBIH  apTTBIpyFa MYMKiHAIK Oepeni. barmapiaManblk jkacakTamMa TEK KbI3MET KOpCeTy
CTaHIUsIIApbIHA FaHA €MeC, COHBIMEH KaTap OHbI aKayJbIKTapJbl ©3JITiHEeH i3/ey YIIH KOJJaHa aiaTblH
KapanaiiblM NaijanaHylusliapra na OarpITTanFad. Maxanaga OarAapiaMaHbIH KYpPbUIBIMBI, OHBIH iLIiHJE
HETi3r1 Ma3ipiep, JKYMBIC aITOPUTMAEP] KOHE IUArHOCTHKANIBIK Momayibliep KenTipiireH. ABTOMOOHIIb
TYHIHJEPIHIH JMATHOCTUKAIBIK TIapameTpiepiH KepceTy CHSIKTBI (QYHKIUsuIap cumartanrad. JKyiie
nailananynplFa apHaIFaH KaJaMJIbIK HYCKayJaplbl )KoHE aKayJbIKTap/bl KO OOMBIHINA YCBIHBICTAP/IbI
KaMTHIbl. MyHIai kemeHai enrizy Kpismer kepcery camachl MEH KbUIIAMIBIFBIH €A9Y1p JKaKcapTaabl, Oy
TEXHUKAJIBIK KbI3MET KOPCETY CTAHIIMSUTAPBIHBIH KBl TAOBICTBUIBIFEI MEH THIMIUIITIH apTTHIPAIIB.
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Kinrrik ce3mep: CapantamMaliblK JHATHOCTHKAIBIK JKYiHe, aBTOMOOWIBACPAIH aKaylapbl, KbI3MET
KOpCEeTYy CTaHLUAIAPHI, IUATHOCTHKA
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PA3BPABOTKA SKCIEPTHOM CUCTEMBI JUATHOCTUKHU COCTOSIHUSI
ABTOMOBUWJIEN

AHHOTAUA

B nanHO# cTaThe paccMaTpuBacTCs pa3padOTKa M MPUMEHEHHE DKCIICPTHONH CHCTEMBI, HallpaBJIeHHON
Ha JHMarHOCTUKY M YCTpaHEHHWE HEWUCTIPAaBHOCTEH B JIETKOBBHIX aBToMOOWIAX. OHa mMO3BONISET
aBTOMATHU3HUPOBATh MPOIIECCHl AMATHOCTUKH, 00nerdyas paboTy WHXEHEPOB U MOBBIIIAs TOYHOCTh M CKOPOCTh
PEMOHTHBIX onepauuii. [IporpamMmmHoe obecrniedeHue OPHEHTHPOBAHO HE TOJIBKO HA CEPBHUCHBIC CTaHIIWH, HO
M Ha PSAJOBBIX IOJB30BATENICH, KOTOPHIE MOTYT HCIIONB30BaTh €ro JJis CaMOCTOSTEIBHOTO IOHMCKa
HEUCTPaBHOCTEW. B cTarbe mpencraBieHa CTpyKTypa MpOrpaMMbl, BKIIIOYasi OCHOBHBIE MEHIO, allTOPUTMBI
paboTel W muarHocTwdeckne womyiau. OmnmcaHel (QYHKOWH, Takhe KaK OTOOpaXeHHWe IapaMeTpoB
AUarHoCTUKU Y3JI0B aBTOMO6I/IJ'I$I. Cucrema BKIIIOYAET IMOomaroByr0O HMHCTPYKIHIO MJIS II0JIB30BaTcCiid M
PEKOMEH/IAlMU TI0 YCTPAHCHUIO HEUCIPAaBHOCTEH. BHeApeHue Takoro KOMILICKCA 3HAYMTEIBHO YIydIlacT
Ka4eCTBO M CKOPOCTh OOCTY)KHWBaHHWSA, YTO TIOBBIIIACT OOIIYI0 MPHOBUIBHOCTh U 3P (PEKTHBHOCTD CTaHIINN
TEXHHUYECCKOI'O 06CHy)KI/IBaHI/ISI.

KiioueBble ciioBa: 9KCH6pTHa$I AUAarHOCTUYCCKAsA CUCTEMA, HCUCIIPABHOCTHU aBTOMO6HHefI, CTaHIINH
TCXHHUYCCKOI'O 06CJ'Iy7KI/IBaHI/I$I, JWNarHoCTHKa.
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