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ANALYTICAL REVIEW OF EXISTING VEHICLE DIAGNOSTIC SYSTEMS

Abstract

The article emphasizes the importance of carefully choosing an application that will provide accurate
and timely diagnostics so that the driver can prevent possible malfunctions and keep the car in good
condition. Special chip-based adapters transmit data from an electronic control unit (ECU) to a smartphone,
where they are analyzed by applications. The author highlights the most popular diagnostic applications such
as ScanMaster Lite, OBD AutoDoctor and EOBD2 Facile, describing their functionality, advantages and
disadvantages. It is noted that many applications suffer from interface problems, difficulty of use and the
need to purchase paid versions for full access to the functionality. Some of them are poorly optimized, which
leads to freezes and slow command processing. In addition, many applications are highly targeted, which
limits their compatibility with certain car brands.

Key words: On-board electronics, diagnostics, adapters, applications for automotive diagnostics,
diagnostic application functionality

Introduction. Technological progress in the automotive industry does not stand still, and now
drivers have the opportunity to monitor the technical condition of their car directly from their
smartphone.

Modern cars are equipped with on-board electronics that monitor the status of various
functional modules of the car. Although some new car models have their own diagnostic software,
drivers often prefer to use universal adapters and modern software to get more detailed information
about the condition of their car.

Computer diagnostics of a car is the process of checking and testing electronic systems and
actuators that affect the operation of on—board systems and ensure the correct functioning of the
car. It allows you to identify malfunctions in electronic systems and create a diagnostic map for
further repair and elimination of problems with automotive electrical equipment and actuators. The
car has built-in self-diagnosis systems, which are necessary for controlling the actuators, as well as
for constant monitoring and testing at the stages of starting and running the engine [1].

Theoretical analysis. Self-diagnosis systems play an important role in informing the driver
about the condition of the car, identify possible defects and malfunctions, and monitor service
intervals, reminding them of the need for regular maintenance. However, not all cars manufactured
in our country are equipped with such systems and appropriate connectors for connecting diagnostic
equipment. Any repair should begin with an accurate diagnosis, because without a clear definition
of the causes of malfunctions, high-quality repairs are impossible. Routine computer diagnostics is
an important part of car operation, which allows you to avoid constant repairs and other problems.
Computer diagnostics provides the most complete and accurate data on the condition of the car [2].

The diagnostic process is usually divided into several stages:

Information reading — at the first stage, all data for troubleshooting is recorded.

Data verification — the information received is analyzed, its reliability is evaluated, which
allows you to check the serviceability of circuits and sensors.

Real—time Monitoring (Data Stream) - system components and sensors are tested in real
time.
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At the final stage, the results are analyzed and conclusions are drawn about the condition of
all vehicle systems, the presence and nature of malfunctions. It is important that the diagnosis is
carried out by a professional with engineering knowledge and understanding of the processes in the
car.

Today, diagnostic equipment is divided into several categories:

General and local — in terms of coverage of diagnostic objects.

Universal and specialized — according to the type of interaction with the object.

Automated and manual — according to the degree of automation.

Timely diagnosis saves time and effort, as troubleshooting requires more time and resources.
Therefore, modern cars are equipped with both built-in on-board and external diagnostic tools. All
diagnostic systems are conditionally divided into:

Stationary (bench) — used in specialized services, connected to an electronic control unit,
read and interpret error codes.

On—Dboard diagnostic software helps to reduce harmful emissions and requires a special
scanner to be connected.

The diagnostic tester, connected via a connector to the electronic systems of the car, allows
you to read the parameters and fault codes, which are then decrypted by specialists [3].

There are many programs and applications in the world of automotive diagnostics, but special
attention is paid to those that work in conjunction with adapters based on the ELM327 chip. This is
a popular and universal solution for self-operative diagnostics at home. Applications for monitoring
the technical condition of the car allow drivers to monitor parameters such as engine temperature,
fuel level, tire pressure and many others in real time.

To use all the features of the diagnostic software, the driver will need a special adapter that
connects to the electronic control unit (ECU) of the car. This adapter serves as a link between the
vehicle's on-board electronics and your device with the installed diagnostic program. Its task is to
convert data from automotive sensors into a format that is easily recognized by analytical software.

It is important to note that the adapter and the scanner for car diagnostics are different
devices. Adapters only read and translate data into a language understandable to an external device,
whereas scanners are devices of a higher professional order that have more functionality [4].

Each application for monitoring the technical condition of the car has its own characteristics
and offers a different set of functions. Some applications may offer basic diagnostics and
monitoring of basic parameters, while others may offer more in-depth analysis and additional
features such as tips on vehicle operation and maintenance.

It is worth noting that car owners should carefully choose applications for monitoring the
technical condition of their cars. It is important to choose a reliable and proven application that can
provide accurate and timely data on the condition of your car.

There are many applications available on the Android platform for computer diagnostics of
cars, which are easy to find on the Internet or on online platforms. However, many of these
programs may seem complicated and inconvenient to most users due to the difficult navigation and
interface.

Let's look at several popular auto-diagnosis apps to understand their strengths and
weaknesses.

ScanMaster Lite is an OBD2/EOBD compliant application that supports many features and
error codes even in the free version. It works with ELM327 adapters and has a Russian-language
interface, allowing you to display data in the form of graphs. Among the disadvantages are the lack
of support for diagnostics of domestic cars and limited decoding of fault codes in the free version.
Users also note that some commands are processed slowly, and the graphs sometimes "hang up".

OBD Auto Doctor is a free application with support for the ELM327 adapter and GPS
functions. Its strengths include the ability to read data from multiple electronic units, work in GPS
mode, convenient widgets, manual command entry and real-time data display on graphs. The
disadvantages include a long download of the application, a long connection to the car and an
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overloaded menu with unnecessary information [5].

E OBD?2 Facile is an application for diagnosing the main parameters of a car using ELM327
and OBD2 adapters. Among the advantages are a fast Bluetooth or Wi—Fi connection, stable
operation and a database of more than 5,000 error codes. However, some code removal functions
are only available in the paid version, and the application is quite energy-intensive, which leads to a
rapid discharge of the device [6].

There are also specialized applications developed for specific car brands, such as ELMScan
Toyota, EconTool for Nissan, FocccusScan and others. They have a narrow focus and are not
suitable for other brands, which limits their use. There are also many fully paid applications on the
market, such as hobDrive and Torque Pro.

Conclusions. Many automotive equipment diagnostic applications have similar
disadvantages. Firstly, their work is often unstable due to overloaded interfaces and a large number
of functions, which leads to long loading and slow command processing. In addition, most of them
are either partially or completely paid, and functionality is often limited to specific car brands,
which reduces the versatility of use.

Another problem is the difficult navigation through the menu: to find the right function, the
user has to search for the right section for a long time, as developers, trying to make the application
multifunctional, sometimes add redundant options. Poor optimization leads to the fact that the
image may "hang"”, and commands are executed with a delay. It is also important that many
programs do not support the Russian language, which makes their use difficult for Russian-speaking
users [7].

Applications for monitoring the technical condition of the car are a useful tool for every
driver. They help drivers to be aware of the current condition of their car, which in turn helps to
avoid unexpected problems and keep the car in excellent condition.
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KOJJAHBLIATBIH KOJIK TUATHOCTHUKAJBIK )KYAEJEPIHE
AHAJIMTUKAJIBIK IIOJTY

Tyiiin

Maxkanania Kypri3ymri bIKTUMa aKayJapIblH alfblH ally KoHE KOIIKTi KaKChl KyWIe ycTay VIIiH J97
KOHE YaKTBbUIbI AMAarHOCTHKAHBI KaMTaMachl3 €TETIH KONAaHOaHbl MyKHST TaHJAyAblH MaHBI3ABUIBIFBI
KepcerinreH. Ynnke Heri3genreH apHaiibl aganrtepiep AepeKTepi dIeKTpoHAbIK O6ackapy OmorsiHaH (ECU)
cMmaptdonra xibeperni, oHAa omapabl KonmanOamap Tammaiael. ABTop scanmaster Lite, OBD cuskter eq
TaHbIMaJl JUArHOCTHKAJIBIK KOChIMIIanapael Oein kepcereni ArroJloktop skone EOBD2 Facile, omapabig
(YHKUMOHAIIBIFBIH, apTHIKIIBUIBIKTAPEl MEH KEeMUIUTIKTEpiH cHmaTrTail oThIpbIN. KemnTereH KochIMIIanap
nHTepdelic MacenenepineH, NaiamanyIblH KYPASHTITiHeH XKoHe (PYHKIIMOHAIIBUIBIKKA TOJBIK, KOJ )KETKi3y
YIIIH aKbUIbl HYCKAJap[bl CaThIll aly KaKETTUIriHeH 3apaan meredi. OmapablH KeWOipeynepi Hamap
OHTaWJIaHIBIPBLIFaH, OYJ1 KOMaHaaJapblH KaThIll KaTybIHA XKoHE Oasy eHuenyine okeneni. CoHbIMEH KaTap,
KOMTereH KOChIMIIANap Tap OaFpITTalFaH, Oyl onapAplH Oenrimi Oip aBTOMOOWIR OpeHATEpIMEH
YHIeCIMIITITIH MIeKTeHIi.

Kinrrik ce3aep: BopTThIK 2/MeKTpoHMKA, AMATHOCTHKA, aJanTepiep, aBTOMOOWIb TUArHOCTHKACHIHA
apHaJFaH KoJgaHOanap, TMarHOCTHKAIBIK KOJIIaHOa (hyHKIIHSIIApPH.
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AHAJIMTHYECKHAM OB30P CYHIECTBYIOIINX ABTOMOBHWJIBHBIX
JNATHOCTHYECKHUX CUCTEM

AHHOTAUA

B cratbe moguepkuBaeTcsi BaXKHOCTh TIIATENILHOTO BBIOOPA MPUIIOKEHHS, KOTOPOE 00ECIIEUUT TOUHYIO
W CBOEBPEMEHHYIO JHAarHOCTUKY, YTOOBI BOJHUTENb MOT MPEAOTBPATHTh BO3MOKHBIC HEUCIIPABHOCTH M
MOJIEP’KUBATh aBTOMOOMIIL B XOpolleM cocTosHuH. CrenuanbHble agantepbl Ha 0a3e yuma IepenaroT
JaHHBIE C 3JIEKTPOHHOTO OsioKa ynpasneHus (OBY) Ha cmapTdoH, rae oHM aHATU3UPYIOTCS MPHUI0KEHUSIMH.
ABTOp BBIJIEIISICT HANOOJIEE TIOMYJISIPHBIC IPUIOKEHUS Il TUarHOCTHKH, Takue kak ScanMaster Lite, OBD
ABto Jloktop m E OBD2 Facile, onmchiBas ux (yHKIMOHANBHBIE BO3MOXKHOCTH, JOCTOMHCTBA U
HezpocTaTki. OTMeuaeTcs, 4YTO MHOTHE MPUIOKEHHUsS CTPaJaroT OT MpoOiieM ¢ MHTEpEHcoM, CI0KHOCTBIO
WCTIONIF30BAHMS M HEOOXOIUMOCTBIO PHOOPETaTh MIaTHbIE BEPCHH JJIS TIOJTHOTO JAOCTYTA K (PyHKIMOHATY.
HekoTopsie n3 HUX MI0X0 ONTHUMU3UPOBAHBI, YTO MPUBOJUT K 3aBUCAHUIO U MEIJICHHONH 00pabOTKe KOMaHI.
Kpome ToOro, MHOXKECTBO NPHIOKEHHUN Y3KOHANpPABIEHHBI, YTO OrPAaHUYMBAET HMX COBMECTHUMOCThH C
OTIpeIICHHBIMA MapKaMi aBTOMOOMIIEH.

KiaroueBnlie cioBa: BOpTOBaH OJICKTPOHUKA, AUArHOCTHUKA, aAallTCpbl, MNPUITIOXKCHUA I
aBTOMOOMIIEHOM JUAardoCTHKH, (I)YHKLII/IOH&TH)HOCTL JUATrHOCTHUYCCKHUX HpHHO)KeHHﬁ.
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