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Abstract. Today, in the processes of delivery and distribution management, a large number of different information
technologies are used, including the motor transport dispatching control systems. Voice interaction processes play an im-
portant role in delivery processes and distribution management, which are being actively automated to improve efficiency,
save resources, etc. At the present stage of automation of voice control in organizational and technical systems, there is a
problem of timely adjustment, if necessary, of planned routes of motor transport, which is sometimes time-consuming, and
accordingly is the most grounded direction of voice interaction automation. In spite of the intensive development of motor
transport dispatching control systems when interacting with the driver, it is the voice information that requires formaliza-
tion in the case of automation of such systems. However, existing tools in the field of voice information formalization are
not yet adapted for the analysis of the speech of drivers in order to improve and facilitate their interaction with the dis-
patching system, which urges the topic of developing the means of formalizing voice information in motor transport dis-
patching control systems. The objective of the paper is to develop a means for formalizing voice information in motor
transport dispatching control systems. Research methods. The research is based on the main provisions of information
theory, theory of non-force interaction and software for the development of means of voice information formalization.
Research findings. The developed means of voice information formalization in motor transport dispatching control systems
allows the driver to not distract from driving and monitor road conditions and situation that can accelerate the delivery of
products in the process of distribution, as well as increase security level. The considered peculiarities of the use of the de-
veloped means of voice information formalization in motor transport dispatching control systems showed that the driver of
the motor vehicle, who will deliver the products in the process of distribution, and will face for the first time a means of
voice information formalization operating within the motor transport dispatching control system, should pre-check and, if
necessary, “learn” the system to recognize his voice commands from relevant contexts. Scientific novelty. The means of
voice information formalization in motor transport dispatching control systems which allows the driver to not distract from
driving and monitor road conditions and situation that, in contrast to existing ones, can accelerate the delivery of products
in the process of distribution, as well as increase security level was further developed. Practical significance. The developed
means of voice information formalization of in motor transport dispatching control systems allow increasing the efficiency
of management of the distribution process.
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Problem statement. Today, in the process of delivery,
a wide range of information technologies such as RFID 1],
GPS [1, 2] and GSM [1] trackers, the loT [3] and “big data”
[4] principles are used in the application of dispatch control
systems for motor vehicles, applications on smartphones
[2], web-system for managing the supply chain [5], and
others are used in the motor transport dispatching control
systems.

Information technology in distribution management in
the application of motor transport dispatching control
systems has already been adequately developed to provide
the stages of receiving products and their safekeeping,
therefore, the stage of delivery of products to end custom-
ers is being actively developed. In particular, systems for
automation of building planned routes for motor transport
[6], TMS (transport management) systems and real-time
delivery monitoring are being developed.

Voice interaction processes play an important role in
distribution management, which are now actively auto-
mated to improve efficiency, save resources, etc. Voice
interaction is divided into direct and with the use of infor-
mation technology. Information technology in this context
can serve only as a means of communication, which can
produce an effect itself, but the best result can be obtained
through automation of voice interaction.

The voice information formalization in motor transport
dispatching control systems is associated with information
technologies in distribution management and is, to a large
extent, designed to provide stages of product receipt and its
safekeeping, but there is a problem with the stage of product
delivery to end customers, especially as regards to the so called
“last mile”, which is one of the most expensive and complicat-
ed in the organization of distribution. During delivery, there are
always some deviations from the plan, no matter how optimal
it was, such deviations in each case require adjustments to the
plan through communication with the dispatch operator.
Drivers-freight forwarders and couriers are more likely to start
delivering over and above the plan if communication with the
dispatch operator and plan adjustment are not simple and
effective. For a distribution problem, it can be difficult to pro-
vide permanent access to the Internet, since delivery can occur
to places/regions where even mobile GPRS Internet is not
available or it has too low data transmission rates for work
with sound.

Significant role in distribution management is played
by the voice interaction processes, whose automation can
improve the efficiency of the distribution system.

At the present stage of voice control automation in or-
ganizational and technical systems, there is a problem of
timely adjustment, if necessary, of planned routes of motor
transport, which can be time-consuming, and accordingly is
the most grounded direction of voice interaction automa-
tion.

Voice interaction automation for timely adjustment of
the routes planned for motor transport should complement
existing management automation tools in distribution
systems, such as real-time vehicle tracking using a GPS
track. The voice interaction automation system for storage
management existing in the distribution is too simplified
for use in delivery problems.

In spite of the intensive development of motor
transport dispatching control systems when interacting
with the driver, it is voice information that requires formali-
zation in case of automation of such systems. However,
existing tools in the field of voice information formalization
are not yet adapted to the analysis of the speech of drivers,
in order to improve and facilitate their interaction with the
dispatching system.

The means of voice interaction formalization in distri-
bution systems are not adequately developed. All this urges
the topic of developing the means of voice information
formalization in the systems of motor transport dispatching
control.

Analysis of recent research and publications.
Voice control already has a certain history of use in the
transport sector. The leading automotive companies in the
world, such as Ford Motor Company, BMW AG, Daimler AG,
aim to increase driver’s safety and comfort, thus creating
the ability to control on-board electronics by voice [7]. The
first such system, called Linguatronic, was presented by the
engineers of Mercedes in the S-Class car in 1996 [8]. It
implemented the voice control functions of the built-in
phone and directory, radio and (D player, as well as air
conditioning. Fiat, working jointly with Microsoft, devel-
oped a system with the driver-initiated Blue&Me system, in
which it was necessary to press the button on the steering
wheel before the start of the voice command. The BMW
engineers have also developed a driver-initiated system
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that was integrated with their iDrive on-board control
system. Honda, using the IBM ViaVoice speech recognition
system, provided the opportunity of GPS navigation control
for voice indication of the destination [9].

In addition, provided a sufficiently powerful system,
voice interaction with the driver can be used to maintain
dialogue while driving at night in order not to let the driver
fall asleep [10].

Studies were also conducted on the development of
airborne equipment voice control systems, but due to high
requirements for the speed and quality of recognition,
especially in the conditions of powerful noise and interfer-
ence, they have not yet been introduced [11].

The use of such partial voice control functions, which
enhance the driver’s comfort, should also have some posi-
tive effect. However, these functions do not provide optimi-
zation of the distribution processes.

In modern systems of automation of distribution, deliv-
ery and management of a vehicle fleet, the process of au-
tomation of building planned routes of motor transport is
well developed [6]. It includes the components of the to-
pology, the time parameters of the delivery point (time
windows of availability and time required to service the
point), the load of the motor vehicle, the number of availa-
ble vehicles, etc. However, the communication for timely
adjustment of the route in cases where the actual state of
affairs does not match the planned route anymore is time-
consuming. If these functions were implemented through
automated voice interaction, this would have the maxi-
mum effect for improving distribution management.

To manage the delivery of cargoes in distribution, the
stage of real-time monitoring the route of motor transport
is extremely important. This allows analyzing the driver’s
performance, as well as predicting certain objectionable
incidents.

GPS data of the vehicle route are used for such monitor-
ing [12,13].

Unfortunately, a GPS track alone is not enough for a
clear understanding of the state of affairs. The track only
shows that the driver was near the delivery point, but it is
not clear whether the delivery has been performed or has
been canceled for some reason. It is clear from the track
that at the current speed the driver lags behind the plan
and will not be in time for the next point, but the reason for
the lag and whether the driver will be able to make up for

the lost time is not clear. To obtain this information, addi-
tional communication between the driver and the dispatch
operator is required. But the phone call or, even worse, the
communication through a certain visual interface on the
smartphone takes some time and reduces the concentra-
tion of the driver's attention on the road, which can cause
an accident.

Therefore, it is necessary to have a system which would
allow revealing the necessary information in the driver’s
voice data and sending it to the dispatch operator in a
formalized form.

The most similar to the above-mentioned system is
Pick-by-Voice [14]. This is a system used in another area of
distribution management — management of warehouse
processes. Pick-by-Voice allows the sorter to receive voice
commands in turn in the following form: where, what and
in what amount to be sorted, as well as in the form of a
dialogue to report the need to repeat the task or go to the
next, and so on. This system allows freeing sorter’s hands
and eyes and, in general, increases his efficiency by 35%
[15].

Unfortunately, transport deliveries management re-
quires a more complex system than the existing Pick-by-
Voice capabilities, since it should have a significantly larger
range of commands needed for recognition. In advanced
urban freight distribution systems, time delivery windows
are an important parameter [16, 17]. This parameter im-
mediately introduces a whole range of additional infor-
mation to be transmitted from the driver to the dispatch
operator - how timely the delivery was made, how much
time was spent on each of them, lagging behind the plan
because of traffic jams or other unforeseen circumstances,
etc. Moreover, the system should provide real-time interac-
tion with the dispatch operator, and not to reproduce a
predetermined list of tasks.

Thus, the obvious task is to develop a means for formal-
izing voice interaction between the driver and the dispatch
operator to obtain the necessary information from the
driver in a voice form and to automate distribution man-
agement.

In the works [18, 19, 20] the model of voice interaction
of the driver in systems of motor transport dispatching
control and the formalization of voice information with
comparison of efficiency of two methods of voice interac-
tion formalization is offered.
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The objective of the study. On the basis of previous
studies [18, 19, 20], it is necessary to develop means of
formalizing voice information in the systems of motor
transport dispatching control.

Research findings. In order to use the developed
models, a mobile application for the Android platform was
created, since it is more widespread, and the cost of
smartphones on this platform is lower, which is important
to reduce the cost of system implementation.

The application is available free of charge in the Google
Play store and can be installed by any driver on his own
Android smartphone. The application is called Plannary Last
Mile.

Since the main way of managing an application is voice
commands, the visual interface of the application is simple
enough. In general, the interface consists of a settings
window (Fig. 1, ), the window with general information
about the route (Figure 2), driving directions (Figure 3),
route map (Fig. 4, b and ¢) and the window with the infor-
mation about the point (Fig. 4, a).

To successfully use the application, it must be regis-
tered on the system. The interface for the unregistered
device is shown in Fig. 1, a. Self-registration by the driver is
impossible, the system administrator shall register the
application and the device in the motor transport dispatch-

ing control system. Upon registration, the login and pass-
word shall be entered in the settings window (Figure 1, c).
In case of successful registration, the application will go to
the general route information interface (Figure 2), or, if the
route to the selected date does not exist, will report it (Fig.
1,b).

In addition to entering the login and password for reg-
istration in the system, the administrator can also set the
administrator password to prevent the driver’s access to the
settings of the application. The main purpose of this func-
tion is to prevent the driver from interfering with the work
of important components of the system, such as collecting
GPS data.

The general view of the route information interface is
shown in Fig. 2. This window shows the information such as
the full name of the forwarding driver, the model and the
vehicle identification number, the date of issue of the de-
livery route, etc. This window also shows the current and
final number of delivery points by different categories, such
as: total number of points in the route, number of arrivals
to the warehouse, current number of successfully and un-
successfully completed points, number of points to be
completed and predicted values on how many of them the
driver has time to complete on time, and to how many of
them he is late (provided normal transport conditions).

e} SELECT DATE  2018-12-27 e}

Application status
Not registred!

Register

SELECT DATE 20181227

Application status
There is no route for date
2018-12-27

<= Settings

1)

Features

Track GPS [ on |
Collect money

Disable notivications

for network and GPS [EosN
Administrator password

Navigation
® None
Google
Yandex

Route sheet mode
® By tasks
By points
Server
sngtrans.com.ua

Login:

Password:

a 6

8

Figure 1 - Application interface for unregistered device (a), for case when there is no route for the selected date (b)
and the settings window (c)
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- SELECT DATE  2018-12-27 o SELECT DATE  201812-27 . SELECT DATE 20181225
v\c 5 Mercedes Sprinter Vito Nyumnk Bnagumup Cepreesuy
= . AEOQB44EX Vehicle:
Appllcat.lon Status for date 2018-12-27 Mercedes Sprinter Vito
Driver: AE0B44EX
Nyuwk Bnagumup Cepreesmy Route details for date 2018-12-25 (outdated)
Vehicle: Total: 27
Mercedes Sprinter Vito Pebok 5 Route details
AEOB44EX Daie_ - Total: 32
for date 2018-12-27 Cancaled: 0 Depots: 2
Route details Rest: 0 Done: 29
Total: 27 S Canceled: 0
- in time: 0 Rest: 1
Depots: 2 - delay: 0 ; ;
Done: 25 in time: 0
Canceled: 0 Route sheet de|ay; 1
Rest: 0
Route map Route sheet
-in time: 0
- delay: 0 Start route Route map

Route sheet

a

8

Figure 2 - Interface of general information about the route (a, b), including with the mark of uncompleted points (c)

Driving directions window is shown in Figure 3. This in-
terface contains a table of delivery points in the required
order of their completion. The table contains the following
information about the points: the name of the point or
contact name, address, estimated time of arrival and the
estimated time of point service.

The rows of the table are highlighted with different
colours depending on the different point status such as:

warehouse, the point is successfully completed, the point is
marked as not completed or cancelled, the point is sched-
uled for completion and the forecast shows the risk of being
late to the point.

Clicking on any point of delivery, or when giving appro-
priate voice command, the window with the information
about the point is displayed (Figure 4, a).

= Route sheet
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Figure 3 -Interface of the window of the driving directions (a, b), including with the mark of the non-completed point (c)
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This interface contains the following information about
the delivery point: identification number, delivery point
name and contact name, address of the point, time within
which the delivery to the point should be completed (for
example, in case of delivery of goods to an individual before
the beginning of the working day, this may be from 7:00 to
9:00) and the projected time of unloading. In addition, the
interface shows the weight, volume and cost of the deliv-
ered goods, as well as any comments from the client or
manager regarding this point.

The interface of the map of the route is shown in
Figure 4, b and c. This window is a map showing the

[e™ Tasket <™ RiaptepgTa KapTe
ID: 0000614800 Q Q
Point: FM Logisitc 20 Q
Address: [Oynapkis, Byn. He: > Q

Contact person:

Time window:

Service time:

Weight: 0.0
Volume: 0.0
Amount: 0.0
Price:

Cancel status

Show on map

delivery points and the possible route between them in
a different colour. The point colour depends on the de-
livery status, and matches the colour in the driving di-
rections table.

An alien application, such as Google Maps, Yandex
maps, or others, can be used to navigate to the point. The
application for navigation can be selected in the settings
window (Figure 1, ). When the corresponding voice com-
mand is received, the navigation will automatically begin
for the address specified in the point information, and upon
arrival at the destination the interface will return to the
previous window.

10:56 = = {) v 4 085%

|«® Route map

ay

Figure 4 - Interface of the information about the point (a) and the route map (b), including with the mark of uncompleted
points (c)

As one can see from screenshots of the mobile applica-
tion interface of the means of voice information formaliza-
tion, most of the windows are informational in nature and
are intended to show additional information in the process
of voice control of the system.

Nevertheless, the main functions of changing between
the windows of the software and navigation are duplicated

in the form of touch buttons, which allows for a more fault-
tolerant interface.

For the driver who will deliver the products during the
distribution process, and will deal with a means of voice
information formalization operating as part of the system
of motor transport dispatching control for the first time, a
training course on the operation of this system during

10
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which he will need to teach this system to recognize his
personal voice with appropriate specific words or com-
mands will be integrated. The use of such means of voice
information formalization aboard the vehicle allows ex-
tending the driver's performance in the process of distribu-
tion, providing and increasing the level of security.

Interactive interface in the system of voice infor-
mation formalization allows the driver to talk with the
vehicle (technical means), create requests, receive infor-
mation and instructions, solving the tasks of delivery of
products, as part of the system of motor transport dis-
patching control.

The accuracy of the driver's speech recognition is
largely determined by the quality and stability of his
pronunciation. Therefore, training information system is
used for the preliminary training of drivers in the voice
interface of this voice information formalization system
with motor vehicles dispatching control. The resulting
problem of pronunciation is of interest due to the large
scope of practical application in various fields. In this case,
there is a problem of variation of verbal communication of
drivers for different carriers of the national language and
is closely connected with it the problem of independent
assessment of the quality of their pronunciation. There is
an obvious contradiction in the very formulation of the
task: one who is taught with insufficient language train-
ing at the moment and limited opportunities in the pro-
cess of self-education should approach its pronunciation
to some standard that it is poorly imagine. This contradic-
tion is successfully overcome in the proposed system of
formalization of voice information with control over the
movement of motor vehicles based on the criterion of
minimum information inconsistency - based on pho-
nemes. In this approach, the availability of a reference
pronunciation is ensured through the use of not one, but
several "standards”, which include the best samples of
pronunciation from one or even several drivers who have
successfully completed training earlier. Such a system for
the formalization of voice information is able to memorize
the best pronunciation by the driver of words and evalu-
ate the quality of the subsequent proclamation of the
same words in relation to these best words for the driver,
and not only in relation to the default standards applied
by the ideal driver (announcer). This system of voice for-
malization of supervisory control the movement of vehi-

cles to assess the quality of pronunciation used test of
distinguishing different sounds that can be made using
one of the known methods of automatic speech recogni-
tion - speech recognition accuracy pofonemnoho.Sama
driver is largely determined by the quality and the stabil-
ity of his pronunciation. Therefore, for the preliminary
training of drivers in the voice interface of this system of
formalization of voice information with control over the
movement of motor vehicles used information system
training. The resulting problem of pronunciation is of
interest due to the large scope of practical application in
various fields. In this case, there is a problem of variation
of oral speech of drivers for different carriers of the na-
tional language, and the problem of independent assess-
ment of the quality of their own pronunciation closely
connected with it. There is an obvious contradiction in the
very formulation of the problem: one who is taught with
insufficient language training at the moment and limited
opportunities in the process of self-learning should ap-
proach with his pronunciation to some standard that he
poorly imagines. This contradiction is successfully over-
come in the proposed voice information formalization
system of motor transport dispatching control based on
the criterion of minimum information inconsistency -
based on phonemes. In this approach, the availability of a
standard pronunciation is ensured through the use of not
one, but several “standards”, which include the best sam-
ples of pronunciation from one or even several drivers
who have successfully completed training earlier. Such a
system for the formalization of voice information is able
to memorize the best pronunciation by the driver of
words and evaluate the quality of the further pronuncia-
tion of the same words in relation to these best for the
driver words, and not only in relation to the default
standards introduced by the ideal driver (announcer). At
the same time, testing differentiation of sounds, which
can be accomplished using one of the known methods of
automatic speech recognition— phonemic — is used for
assessing the quality of pronunciation in the system of
voice information formalization with motor transport
dispatching control.

Conclusions. The developed means of voice infor-
mation formalization in motor transport dispatching con-
trol systems allows the driver to not distract from driving
and monitor road conditions and situation that can acceler-
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ate the delivery of products in the process of distribution, as
well as increase security level.

The considered peculiarities of the use of the devel-
oped means of voice information formalization in motor
transport dispatching control systems showed that the
driver of a motor vehicle, who will deliver products in

the process of distribution, and will deal with a means of
voice information formalization operating within the
motor transport dispatching control system for the first
time shall pre-check and, if necessary, learn the system
to recognize his voice commands from relevant con-
texts.
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PO3POBJIEHHA 3ACOBY ®OPMAJII3ALII FO1I0COBOI IHOOPMALII
B CUCTEMAX ANCNETHEPCbKOIO KOHTPOJIIO 3A PYXOM ABTOTPAHCIOPTY

HAWAbOHOB IBan Muxaiinosuy
acnipaHT KuiBcbKmil HauioHanbHWi yHiBepcuTeT imeHi Tapaca Llesuenka ORCID: 0000-0002-2498-6375; E-mail: 1604102018@ukr.net

AHoTauia. Ha cborogHi y npouecax J0CTaBKM | ynpaBRiHHi ANCTpUbYLi€to 3aCTOCOBYETHCA 3HAUHA KiMbKICTb pi3HOMa-
HITHUX iHpOpMALLiAHUX TEXHONOTIR, Y TOMY YMQNi, | 3aCTOCYBAHHA CUCTEM AUCNETYEPCbKOro KOHTPOIIO 33 PyXOM aBTOTpaH-
CMopTy. 3HauHY ponb y Npouecax AOCTaBKYM Ta ynpaBRiHHI AUCTPUOYLi€0 BiAirpaloTb npoLecu ronocoBoi B3aEMOogii, AKi
3apa3 aKTUBHO aBTOMATU3YIOTbCA ANA NiABULLEHHA edeKTUBHOCT, 36epexeHHA pecypcis Towwo. Ha cyyacHomy eTani aB-
TOMaTm3aLii ron0coBoro ynpaeniHHA B OpraHi3aLiiiHo-TeXHIYHUX CUCTeMaX icHye npobnema (BOEYACHOrO KOPUryBaHHA B
HeoOXifHMX BUNaZKax NAaHOBMX MapLLPYTiB PyXy aBTOTPAHCNOPTY, L0 iHKOAM NPU3BOAUTL A0 AOCTATHLO BENNKMX BUTPAT
Yyacy Ha KOMYHiKaLito, i BiANOBIAHO € HalibinbLu 06rPYHTOBaHUM HaNPAMOM aBTOMaTU3aLii ro10CoBOT B3aemopii. He auB-
NAYNCL HA IHTEHCUBHWIA PO3BUTOK CUCTEM JUCNETYEPCLKOrO KOHTPOIO 33 PYXOM aBTOTPAHCNOPTY NPy B3aEMOfii i3 BOgi-
€M, Came roiocosa iHdpopmavia notpedye Gpopmanizauii y BunajKky npoBefeHHA aBTomaTtu3aLii Takux cuctem. lpote
icHytoui 3acobu B cdepi popmanizauii ronocosoi iHpopMaLlii MoKu He NPUCTOCOBAHI ANA aHani3y MOBNEHHA BOAIB, 3 Me-
TOI0 NOKPALLeHHA Ta NoAeriueHHA iX B3aEMOAIT 3 ANCNeTYepCbKor CUCTEMOIO, L0 pobuTb Temy po3pobku 3acobis popma-
Ni3auii ro10coB0i iHdpopmaLii B cuctemax AnCneTuepcbKoro KOHTPONHO 3a PYXOM aBTOTPAHCNOPTY akTyanbHow. MeTa cTatTi
nonArae y po3pobui 3acoby GpopmanisaLii ronocosoi iHhopmaLii B cuctemax MCNeTyepcbkoro KOHTPOMIO 3a PyXoM aBToT-
paHcnopty. Metoau JocnimxeHHA. loCniZKeHHA FPYHTYIOTHCA Ha OCHOBHUX MONOMKEHHAX Teopii iHdopmaLii, Teopii Hecu-
NOBOI B3aemopji Ta nporpamHoro 3abesnedyeHHa ana po3podbku 3acobi dpopmanisauii ronocooi iHdpopmadii. OCHOBHI
pe3ynbTaTin focnimKeHHA. Po3pobneHuit 3acib popmanizavii ronocooi iHdopmavii B cuctemax ancneTyepcbKoro KOHTpo-
N0 33 PYXOM aBTOTPAHCMOPTY A03BONAE BOAII0 He BiBONIKATUCH Bif yNpaBNiHHA aBTOMObINEM i CNiAKYBaTy 3a JOPOXKHi-
M1 YMOBaMM Ta 06CTAHOBKOI0, LU0 1A€ 3MOTY NPUCKOPUTI AOCTABKY NPOAYKLi B npoLieci AMCTpUOYLT, a TaKoX NiABULLUTY
piBeHb Ge3neku. Po3rnaHyTi 0cobnMBOCTi BUKOPUCTaHHA po3pobneHoro 3acoby ¢opmanizauii ronocosoi inpopmauii B
CMcTemMax AUCNETYEPCbKOr0 KOHTPOK 3a PyXOM aBTOTPAHCNOPTY MOKa3a/u, Lo BOAi aBTomo6inA, Akuii byae 34iACHI0-
BaT! [OCTaBKY NPOAYKLIT B npoLieci ANCTpubyLii i BnepLue 3iluToBXHETbCA i3 3acobom dpopmanizavii ronocosoi idpopmauii,
Lo Ai€ B pamKax CUCTEMI ANCMIETYEPCbKOr0 KOHTPONIO 3a PyXOM aBTOTPAHCNOPTY, HeOOXiAHO nonepeaHbO NepeBipuTy i
npn noTpebi AOHABYMTI CMCTEMY PO3Mi3HABATI IOTO FONOCOBI KOMAHAM 3 BiANOBIAHUX KOHTEKCTiB. HaykoBa HOBM3Ha.
Habys noganbLuoro po3BuTKy 3aci6 popmanisauii ronocooi iHpopmaLii B cuctemax AUCNeTYEPCbKOro KOHTPONH 3a py-
XOM aBTOTPAHCMOPTY, AKUIA L03BONAE BOAI0 He BiABONIKATUCH BiJ YNPaBNiHHA aBTOMOOINEM i CNiJKYBATH 3a JOPOXKHIMM
yMOBaMU Ta 06CTaHOBKOI0, LL10, HA BiZMiHY Bif iCHylouMX, Aa€ 3MOry NPUCKOPUTY AOCTABKY NPOAYKLIi B NpoLeci ANCTpU-
Oywii, a TakoX migBuUWMTK piBeHb be3nekn. pakTnuHa 3HauMmicTb. Po3pobnennii 3acib dopmanisauii ronocooi iHGop-
MaLii B cucTeMax AUCNeTYepCbKoro KOHTPOAI0 33 PYXOM aBTOTPAHCNOPTY A03BOAE NiABNLLMTY e)EKTUBHICTb YNpaBAiHHA
npouecom auctpubyuii.

Knroyoei cnoea: 3aci6 gropmanizayii, 2010co8a iHgopmayis, cucmema ducnemuyepcoko20 KOHMPOIIO 3a PyXom asmom-
paxcnopmy, npoyec oucmpubyuii.



NPOBNEMW IHOOPMALIMHX TEXHOOT I

PA3PABOTKA CPEACTBA ®OPMAJIN3ALUN FOJI0OCOBON UHOOPMALUNA
B CUCTEMAX ANCNETYEPCKOIO KOHTPOJ1A4 3A ABUXKEHMEM ABTOTPAHCIMOPTA

HAWAEHOB UBan Muxaiinosuy
acnupaHT KueBckuil HaumoHanbHbIi yHuBepcuTeT umenm Tapaca LLeBuenko ORCID: 0000-0002-2498-6375; E-mail: 1604102018@ukr.net

AnHoTauus. Ha ceroHa B npoLieccax A0CTaBKI 1 ynpaBaeHUn ANCTpUbYyLmeit NpUMeHAETCA 3HaUUTENbHOE KoNNyec-
TBO Pa3HO00pa3HbIX NHOOPMALMOHHDBIX TEXHOMOMA, B TOM YnCIe U NPUMEHEHNe CUCTEM ANCNETYEPCKOr0 KOHTPONA 3a
[BWKEHNEM aBTOTPAHCMOPTA. 3HAUMTENbHYI0 POib B MPOLeCcax AOCTaBKM U ynpaBaeHun AucTpubyumeli urpatot npowec-
Cbl FONIOCOBBIX B3aNMOJEICTBNUIA, KOTOPbIe Ceiyac aKTMBHO aBTOMATU3MPYHTCA ANA NOBbIWEHNA IGEKTUBHOCTI, COXPa-
HeHe pecypcoB 1 Tomy nogobHoe. Ha coBpemMeHHOM 3Tane aBTOMaTI3aLMi ro0COBOr0 yNpaBneHna B OpraHn3aLnoHHo-
TEXHUYEeCKIX CUCTeMaX CyLLecTByeT npobnema (BOeBPeMEHHOr0 KOpPeKTUPOBaHNA B HEOOXOAMMBIX ClyyasX NNaHOBbIX
MapLUpyTOB ABWXKEHWA aBTOTPAHCMOPTA, MHOTAA NPUBOANT K AOCTATOYHO HOMbLUNX 3aTPaT BPeMeHM Ha KOMMYHMKALMIO,
N COOTBETCTBEHHO ABNAETCA Hanbonee 00OCHOBAHHbIM HanpaBNeHWeM aBTOMATM3aLMK FONOCOBOA B3aUMOAENCTBMA.
HecmoTpA Ha MHTEHCMBHOE Pa3BUTME CUCTEM AUCMETYEPCKOTO KOHTPONA 3a ABUKEHNeM aBTOTPaHCNOpTa Mpu B3aumo-
[eiCTBIN C BOAUTENEM, UMEHHO FoN0coBaA MHdpopmauna TpebyeT Gopmanu3auum B cyyae npoBeseHNA aBTOMATU3aLUK
Takux cuctem. OHaKo CyLlecTBytoLLMe CpeacTBa B chepe popmani3aLyum ronocoBoi MHGopMaLMn Noka He npucnocobne-
Hbl 1A aHanu3a peun BOAUTENE, C Lieblo YNYYLIeHUA 1 06neryeHna ux B3aumMoaeincTBuA ¢ ANCNETYepCKoil CUCTEMON,
4yTO leNnaeT Temy pa3paboTku CpeAcTB popmanu3aLmm ronocoBoil MHopmaLumu B CUCTeMAX JUCNETYEPCKOTO KOHTPONA 3a
[IBIKEHNEM aBTOTPAHCNOPTA akTyanbHoi. Llenb cTaTbi 3aknioyaetca B pa3paboTke cpeAcTBa Gopmann3awim ronocoBoli
NHGOPMALNKM B CACTEMAX ANCMNETYEPCKOTO KOHTPONA 3a IBMXKEHMEM aBTOTpaHcnopTa. MeToabl uccnefoBanua. ccneno-
BaHWA OCHOBLIBAKTCA HA OCHOBHDbIX MONOXEHMAX TeOpUM UHOOPMALIMK, TEOPUN HECUNOBBIMM B3aUMOAEIACTBUA U NpO-
rpamMmmHoro obecneyeHua Ana paspaboTki cpedctB dopmanusauuu ronocoBoin MHGopmaumn. OCHOBHble pe3ynbTatbl
nccnenoanna. Paspabotau cnocob Gpopmanusauiui ronocoBoi MHPopMaLUN B CUCTeMaX ANCNETYEPCKOTO KOHTPONA 3a
[BVKEHNEM aBTOTPAHCMOPTA NO3BOAAET BOAUTENIO He OTBNEKATbCA OT YNpaB/eHNA aBTOMOOMNEM 1 CNefuTb 3a J0POX-
HbIMM YCIOBUAMM 1 0OCTAHOBKOI, YTO MO3BONAET YCKOPUTb AOCTaBKY NPOAYKUWM B mpoLiecce AnCTpubyumMn, a Takxe
MOBbICMTb YPOBEHDb 6e30MacHOCTU. PaccMOTpeHbl 0C06EHHOCTH UCNONb30BaHKA Pa3paboTaHHOTO CPeACTBA popManm3aLmm
rof10CoBOM MHPOPMALNK B CUCTEMAX ANCNETYEPCKOTO KOHTPOAIA 3a IBMXKEHIEM aBTOTPAHCNOPTA NOKa3ani, YTo BOAUTENHO
aBTOMOOMAA, KOTOPbIA OyAeT 0CyLLeCTBAATL A0CTaBKY NPOAYKUMM B NpoLecce AMCTPUOYLIN 1 BniepBble CTONKHETCA (0
(penctBoM GopManu3awin ronocoBoit MHGopMaLum, AeiCTBYIOLLEN B pamKkax CUCTeMbl AUCNETYEPCKOro KOHTPONA 3a
[IBIKeHeM aBTOTPaHCNopTa, Heo6X0AMMO NpeBapUTeNbHO NPOBEPUTL U NPY HEOOXOAUMOCTY OYUUTb CUCTEMY pacno-
3HaBaTb ero roocoBble KOMaHAb! U3 COOTBETCTBYIOLNX KOHTEKCTOB. HayuHas HOBI3Ha. [lonyunn fanbHeillwee passutume
CPeACTBO GOpManu3aLMn ronocoBoi MHGOpMaLLAN B CUCTEMAX AUCNETYEPCKOTO KOHTPONA 3a AABUKEHMEM aBTOTPAHCNOP-
Ta, KOTOPbIil NO3BONAET BOAUTENNIO He OTBAEKATbCA OT ypaBNeHUA aBTOMOOUNEM 1 CeAUTb 33 AOPOXKHBIMIA YCTOBUAMN U
00CTaHOBKOMA, B OT/INYMeE OT CyLLeCTBYHOLLMX, NI03BONACT YCKOPUTb JOCTaBKY NPOAYKLMI B NpoLecce AUCTpubyumm, a Tak-
e NoBbICMTb YpoBeHb be3onacHocTy. MpakTiyeckas 3HauumocTb. PazpaboTaH cnocod dpopmanmsaumm ronocoBoil MHGo-
pMaLuK B CMCTEMaX ANCNETYEPCKOTO KOHTPONA 3a ABUKEHWEM aBTOTPAHCMOPTa NO3BONAET MOBbICUTL 3YPEKTUBHOCTL
yNpaBneHna NpoLeccom AUCTpubyLum.

Kniouesole cnosa: cpedcmeso gopmanuzayuu, 2010C08a8 UHPOPMAyus, cucmema oucnemyepckozo KOHMpPOSA 3a 08U-
XeHuem agmomparcnopma, npoyecc ducmpubyyuu.
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