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AHHOTAIUA

Ymby Makonaga MaHTHKMA MabiIyMoTjapra J3ra OYyiaraH TpaHCIOPT
BOCUTAJapUHU OOIIKAPUII YUYyH SKCIEepT-MaciaxaT THU3MMHUHHU MIUIA0 YUKUII Ba
TQIKUK KWIMII MyamMMoOJIapu MyXoOKama KWJIuHaaId. MyaMMOHM Xajd KWJIUII
yCyJUulapuiaH OMpH 3aMOHABUU 3JIEKTPOHUKA, MUKPOAJIEKTPOHUKA, KOMIIBIOTED Ba
MHKPOINPOLIECCOP  TEXHOJIOTHUSIIAPH, MUKPOKOHTpOJUIEpJIap  Ba  ax0opoT
TEXHOJIOTHSIapU IOTYKJIapUra acocjlaHraH Ba3WATHH OOIIKApUII MOCJIaMAaCHUHHU Ba
aBTOMAlIMHAIAPHU OOMIKAPUIITHUHT aBTOMATIAIITUPUITAH MOTYJIMHA SIPATUIILIUD.

MakonaHuHT  acoCHil KHCMHJAAa TPAHCIOPT BOCUTAJTAPUHU  OOIIKAPHII
Taxxpubacu, aBTOYJIOBHU (0OBEKTHHU ) OOIIKAPUII Bazuac, IyHUHTICK, Y €KU OOIIIKa
naii1o OyJran Ba3usTaa Kapop KaOyJ1 KWJIMII XaKuja ran 0opaau, 4yHKU Oy Ba3usATIa
TYFpU Kapop KaOyJ1 KWW YUyH XailIOBUMIaH TallKapuaa Maciaaxar Tajnad KUIMHAIH.

Xupanamrad TyllyHYaJapHUHT CEMaHTUKAaCUHU 0axoJiall y4yyH Juarpammaiap
Ba ’KaJBaJulap KypUHUINWIA JIMHTBUCTUK y3rapyBUWJIap KyJUIaHWIAIW. by skcnept
MabJIyMOTJIAPUHA TAlIKWI OTUIIHWUHT MaxCyc IMakiu Oynub, YHHMHT acocuiaa
KaTeropusiap aHUKJIaHaIu.

MyaMMOHUHT 0a€HU Ty3WIraH Ba MILIA0 YMKWITAH TUSUMHUHT TY3WIUIIN Ba
MyaMMOHHM XaJl KWJIMII WYJUTapy TakIu(] KAJTUHTaH.

Kaawur cy3aap: anexat(¥xiani, Moc), uHpopMaius, KaOyia KAIUII,
OOIIKapHII, Ba3UST, TAJIKUH, aBTOTPAHCIIOPT BOCUTACH, MATEMATUK MOJIEIIb,
Xau10BYM, ICUXO(HU30JIOTHK, IJIEKTPOHNKA, MUKPOAJIEKTPOHHKA, KOMITBIOTED,

MUKPOITPOLIECCOP, TEXHOJIOTHSIIAP, MUKPOKOHTPOIIEP, OOBEKT, aIbTEPHATHUB,
oneparop, 010K, MyaMMo, ax00pOT, KOMMYHUKALIHSL.

ABSTRACT
This article discusses the problems of developing and researching an expert-
advisory system for driving vehicles with fuzzy initial data information. One way to
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solve the problem is to create a situational-control device based on the achievements
of modern electronics, micro-electronics, computer and microprocessor technology,
microcontrollers and information technologies, i.e. Automated vehicle control
systems.

The main part of the article discloses the experience of operating vehicles, the task
of driving a car (object), as well as making decisions in one or another emerging
situation, since the driver needs outside advice for the right decision in this situation.

To evaluate the semantics of fuzzy concepts, the so-called linguistic variables are
used in the form of diagrams and tables. This is a special form of organization of expert
information, on the basis of which categories are identified.

The statement of the problem is formulated and the structure of the developed
system and the ways to solve the problem are proposed.

Keywords: adequate (similar, appropriate), information, reception, control,
situation, interpretation, vehicle, mathematical model, driver, electronics,
microelectronics, computer, microprocessor, technology, microcontroller, object,
alternative, operator, block, problem, information, communication.

AHHOTAIUA

B nanHoli crathe paccMmaTpuBaroTCs MpoOJeMbl pa3pabOTKH M UCCICIOBAHMS
AKCIEPTHO-COBETYIOUIEH CHUCTEMBI JJIsl BOXKIACHUSA aBTOTPAHCHOPTHBIX CPEACTB IPHU
HEUYETKON ucxoAaHOoW mHpopmaruu gaHHbIX. OIHUM W3 MyTeH pemeHus MpoOIeMbl
SBJISIETCS CO3JaHHME CHUTYAaIl[MOHHO - YIOPaBJSIONIETO YCTPOMCTBA HA OCHOBE
JTOCTUKEHUU COBPEMEHHOM AJIEKTPOHUKH, MUKPOAIICKTPOHUKH, BBIYUCIUTEIHHON U
MUKPOMPOLIECCOPHON  TEXHHKHU, MHUKPOKOHTPOJUIEPOB U  HH(OOPMAIMOHHBIX
TEXHOJIOTUM, T.€. CUCTEMbl aBTOMAaTU3WPOBAHHOIO YIPABJICHUSI aBTOTPAHCIIOPTHBIM
CPEACTBOM.

B oCcHOBHOI1 4acTu CTaTbM PACKPBIT OIBIT IKCILUTyaTallMk aBTOTPAHCIOPTHBIX
CPEIICTB, 3aja4a YIPaBJICHHUS aBTOMOOMIEM (00BEKT), a TAaK)KE MPUHATHE PEIICHUS B
TOW WJIM WHOM CKJIQAbIBAIOLICKCS CHUTyallMd, TaK KakK BOJMUTEIb HYXKIAETCA B
ITIOCTOPOHHEM COBETE JIJISI MPABWIHHOTO TPUHSATUS PEUICHUS] B CIIOXKHUBIICHCS
CUTYaIUHU.

JInst OLICHKM CeMaHTUKH HEUETKUX MOHSITHUH HCIOJIB3YIOTCS TaK Ha3bIBA€MbIE
JUHTBUCTHUYECKHE IIEPEMCHHBIC B BHIE CXeM W Tabimmm. DTo ocobas dopma
OpraHu3allMi SKCIEPTHONM WHGOpPMAIMK, HA OCHOBE KOTOPOH U MPOU3BOIUTCS
UJICHTU(PHUKAIUS KaTCTOPHUH.

ChopmynupoBaHa TIOCTAaHOBKA MPOOJIEMBl W  TMPEUIOKEHA CTPYKTypa
pa3pabaTbiBa€MOIl CUCTEMBI U ITyTH PEIICHUS TOCTABJICHHOU MPOOIEMBI.
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KiwueBble ciaoBa: aJeKkBaTHBIM  (aHAJOTUYHBIM, COOTBETCTBYIOIIUI),
uH(opMaIus, NpUeM, YMpaBlICHUWE, CHUTyallds, HWHTEPIPETalus, TPAHCIIOPTHOE
CPEICTBO, MaTeMaTHYECKas MOJeNb, BOJIWUTEh, MCUXO(MU3NOJIOTHSA, JJICKTPOHUKA,
MHUKPOIJIEKTPOHUKA, KOMIIBIOTEP, MUKPOIIPOLIECCOP, TEXHOJIOTHSI, MUKPOKOHTPOJLIED,
00BEKT, aJTbTEpPHATHBA, OllepaTop, OJI0K, mpobiema, UHPpopMalus, 00IIeHne

INTRODUCTION

The rapid raise in the number of vehicles in the country in recent years has caused
a number of problems with the flow of traffic on the roads. This is especially evident
in bad weather, rain, snow, fog, and the like. Such situations make drivers driving
vehicles have to experience strong psychophysiological stress. These situations
undoubtedly have a negative impact on the safe movement of vehicles, resulting in
unpleasant road traffic accidents on the roads. Issues related to the prevention of these
negative road traffic accidents are one of the most pressing and important issues today
[1].

The only way to solve these issues is to create automated vehicle management
systems based on the achievements of modern electronics, microelectronics, computer
and microprocessor technologies, microcontrollers and information technology.

Includes elements of automated systems (mathematical models, human
knowledge, etc.) and increases system efficiency. Information systems consist of a set
of components (components), i.e. they are software, technical, legal, informational,
organizational, mathematical and linguistic.

Information and communication technologies produce information for human
analysis in solving problems and make decisions based on it to perform any action.
Three main principles of information technology are used to solve problems:

- interactive computer mode;

- integration with other software products;

-flexibility of the change process in terms of data and task setting.

Adequacy of information is also important for drivers. That is, it 1s determined by
the main quality indicators: adequacy of information, timeliness, accuracy and
semantic volume. In this study, it is possible to solve the required problem through an
existing situation-management system that best meets the existing problem-solving
requirements.

Main part. Experience in the use of motor vehicles shows that the task of driving
a car (object) is reduced to a decision in a particular situation, that is, in the current
situation requires advice from the driver outside to make the right decision. Thus, the
driver, at his request, needs a device that “advises” him on what situation to take in the
situation being analyzed at the facility, and an experienced driver does it at the level of
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prestige in his profession. This device does not replace the decision-making driver,
although such a replacement is possible in an emergency.

It is, as a rule, not included in the control system. Recommendations to the driver
Information is transmitted simultaneously from the video monitor screen or audio
output device, or both, and the choice of the exact solution always remains with the
driver.

It i1s possible to define two classes of objects that experts in the field of
management automation encounter. They can be called “simple” and “complex”
control objects (this division is conditional). "Simple" is a system of differential,
algebraic or linear programming models in which the selected system is suitable for
working with a computer and is fully compatible with the object, taking into account
all the necessary quantitative factors that affect the behavior of objects. Of course, it is
important to keep in mind that creating a model of a “simple” object is sometimes a
very difficult task. It should be noted that there are more precise traditional
mathematical methods for constructing such object models. As for "complex" control
objects, they have the following main distinguishing features: [2]

1. It is not possible to express all the objectives of the selection of management
decisions and the conditions that affect this choice in the form of quantitative ratios.

2. There is no formal description of the object of control or it is difficult to accept.

3. An important part of the information required for the mathematical description
of the object will be in the form of suggestions and wishes of professionals who have
experience working with this object.

It is not possible to build precise mathematical models of complex objects that are
suitable for implementation and operation on modern computers. Here, an expert in the
field of model construction is faced with the need to choose one of the alternatives.

The first alternative is to try to take into account all possible factors that affect the
behavior of the object, as in the case of a “simple” object, when building a model of a
complex object. Unfortunately, due to the peculiarities of the objects of this system, it
i1s an attempt to ‘“accept infinity”. Such a model cannot be seen for practical and
technical reasons.

The second alternative is to be simple and ABSTRACT in the parameters for
receiving objects for access to remote areas. As a rule, even in this way a unsuccessful
result is achieved, the model construction object does not fit.

It is clear that an expert who has failed in both methods of solving a problem using
traditional mathematical methods will try to find other approaches in creating a model
of the object. In general, the search can have two directions. The first is to try to use
non-traditional mathematical equipment to create a model that takes into account all
the features of the object and is suitable for implementation. The second direction is to
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try to create an object management model, not an object model. In other words, it is
not the modeled object itself, but the human being who drives the object control
process. Naturally, this equipment is worth modeling by a qualified driver (operator)
who is well aware of all the features of management and works successfully
“manually” with the management. Let’s take a closer look at the second direction. If
there 1s an experienced operator, then the object management model has already been
created. It is an ABSTRACTSsystem that exists in the form of a set of control
instructions or in the memory of the operator (driver). An ABSTRACTSsystem is a
product of the human mind and consists of various theories, knowledge, and
hypotheses. Information technology also includes elements of the material system
(mathematical models, human knowledge, etc.) and increases the efficiency of the
system. Information systems consist of a set of several components: software,
technical, legal, information, organizational, mathematical, and linguistic. All that
remains is to present these models in a form that is easy to work on a computer. This
is the main difficulty of the approach. The point is that it is absolutely impossible to
create a formal model for managing a complex object, as mentioned above, based on
the simulation of the operator without involving information that cannot be quantified.
This is due to the fact that the human operator is the main source of information needed
to create a management model. As a rule, it is easy to provide such information in an
informal form, at the level of qualitative description. We need to take this into account
when organizing driver support communication and access data processing procedures.
In practice, it has been proven that it is not uncommon for a person to think and decide
only in "quantity". He thinks primarily in terms of “qualities,” for which the search for
a solution is primarily a search for a solution design, and here quantitative calculations
play a supporting role.

The operator uses high-quality, ambiguous values such as "too much", "slightly",
"too high", "far", "too close", "fast", "too slow" and so on. Naturally, logical concepts
should be used in creating a management model. In addition, as a rule, for the
convenience of the user (driver) with the same driver (entity), communication with the
model using logical categories (if done on a computer) should also be done.

Based on the above, the object (vehicle) situation control model has the following
form with the traditional form (Figure 1).

It consists of three large blocks. The key is the decision block, although other
blocks are not very important for the normal operation of the model.
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Decision block

A l
State Assessment Block Block issuing control
. actions (BICA)

A

Driver

Management Object
(Vehicle)

Fig. 1. Vehicle situational control model structure

The situation assessment block compiles an official description of the situation at
the control facility (vehicle) based on the information received from the driver-
operator. Linguistic variables are used to evaluate the semantics of obscure concepts.
In fact, it is a special form of organization of expert data, on the basis of which
categories are defined. Clear, quantitative data is also displayed in the block in an
indeterminate set.

Next, we construct a specific superposition of the logical sets obtained as a result
of determining the input data. This superposition, which is an official description of
the current (input) situation, is included in the input of the BPR, where the necessary
management decisions are determined on the basis of vague logical conclusions. In
order to assess the situation, the transfer of management actions that are inverse to the
functions of the block, the transition from the internal form of setting management
decisions to a form convenient for the driver (user), ie, when necessary, linguistic
approach and interpretation tasks are solved. The control object has a certain effect on
the controlled process. The controlled object influences the controlled part by
comparing the exact situation in order to carry out the controlled process in order to
carry out the control. The interaction of the two objects with each other takes the form
of information transmission. Thus, there is always a closed information loop in this
system. The control system is carried out according to the state of the object, its inputs
and outputs, which is controlled in accordance with the purpose. The operation of the
control system occurs in situations of interaction with the external environment, which
is a source of random effects. In the management process, there is an exchange of
information between the manager and the controlled parts on direct and inverse
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relationships. To accomplish the set goals, the control part of the system transmits
control signals along the path of information transmission to the controlled object.
Provides information on the status of the control process from the controlled object on
the feedback path and the results of the execution of the control effect.

CONCLUSION

Based on the above, all incoming information is processed in the control part of
the system to make decisions in the form of a control effect on the controlled object.
The technological approach of the system allows to consider information as an object
of procedures, analysis determines its value.

Analysis of the problem showed that the most optimal way to manage situations
in driving is traditional. A vehicle management model with an appropriate situation is
an ambiguous driving model.
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