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APPLICATION OF ARTIFICIAL INTELLIGENCE

IN PASSENGER LOGISTICS

The development of passenger logistics in modern conditions required the use of artificial intelligence in the pro-
vision of transport services. In the passenger transportation system, it is used in the contact between the transport
organization and the passenger. The article considers the sale of travel documents through the information net-
work without the participa-tion of representatives of transport organizations. The second area of using artificial
intelligence is the automatic control of vehicles without a pilot. It allows you to fulfill the commercial schedule of
transport at a new qualitative level. When using artificial intelligence in passenger logistics, opportunities are
created to integrate several types of transport to perform a combined passenger trip. The possibility of organiz-
ing passenger transfers at transport hubs and their high-quality servic-ing when connecting trip elements on dif-
ferent types of transport is considered. Passenger logistics considers the integrated use of transport of various af-
filiations. Additional requirements for the use of artificial intelligence in transport organiza-tions with their
different affiliations are considered. In this regard, additional problems have arisen for the entire transport in-
dustry. They are associated with the intensive development of information technologies and their technical sup-
port on various types of transport, regardless of departmental affiliation.

Key words: passenger logistics, artificial intelligence, transport system, information technology, passen-

ger, transport services.

Introduction

Passenger transportation is a socially signifi-
cant transport activity. Given the increasing
mobility of the population and the insufficient
development of the passenger transportation
system, the use of one type of transport to meet
the demand for them is becoming difficult. In
this regard, the integrated use of several types
of transport was required when performing pas-
senger transportation in almost all types of
communication. Such use of types of transport
for passenger transportation led to the creation
and development of passenger logistics. Its use
has no practical implementation without the use
of elements of artificial intelligence and infor-
mation technology. If we consider passenger
logistics in transport as a whole, then signifi-
cant changes have occurred in Belarus that de-
termine its modern development. Such devel-

opment is primarily associated with the pro-
gress of digitalization and automation of the
services offered, e-commerce [1]. Taking into
account the development of digital technolo-
gies, the efficiency of the organization of pas-
senger logistics increases and brings results.
Unlike freight logistics, when implementing
passenger logistics, it is necessary to take into
account its inherent features: the social focus of
transport activities, technological compatibility
of types of passenger transport, the presence of
a single payment system when performing
transportation in various types of communica-
tion, a unified approach to forecasting passen-
ger transportation, dependence on the activity
of the population.
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Purpose of the study

When considering the use of artificial intelli-
gence in whole or in part in passenger logistics, it
is appropriate to consider its modern concept itself.
In the classical concept, artificial intelligence is
considered as a phenomenon demonstrated by ma-
chines, in contrast to natural intelligence demon-
strated by people. The study of artificial intelli-
gence began in the 1950s, when systems could not
perform tasks as well as humans. In the modern
world, artificial intelligence is considered as a gen-
eral goal of building a system that demonstrates
consciousness and is capable of self-learning. The
most well-known types of artificial intelligence
consider machine learning, which is a type of arti-
ficial intelligence, and deep learning. When creat-
ing and developing artificial intelligence in
transport, a number of problems arise that require
an appropriate solution [5].

In passenger logistics, artificial intelligence is
used in several areas:

— intellectual development of the passenger
transport system, especially in the area of high-
speed train traffic (over 400 km/h);

— in the area of financial support for the trans-
portation process: servicing passengers at the stage
of initial and final operations (purchase of elec-
tronic travel documents, their initial and intermedi-
ate control); conducting private banking opera-
tions;

— information support for passengers en route —
provision of information services of the global
network, local and global communications;

— ensuring the safety of transportation: use of
automatic train driving (driver), diagnostics of the
serviceability of the track development and signal-
ing and communication equipment for train
movement;

— creating contact between passengers and rep-
resentatives of other types of transport if it is nec-
essary to use it for a combined trip.

The public uses and interacts with artificial in-
telligence every day, but the value of Al in educa-
tion and business is often overlooked. Al has sig-
nificant potential in almost all industries, such as
pharmaceuticals, manufacturing, medicine, archi-
tecture, law, and finance [2].

Transport companies use artificial intelligence
to improve the transport services provided to the
population, improve the quality of their perfor-
mance, reduce costs, improve the quality of ser-
vice, and save financial resources.

The use of artificial intelligence in passenger
logistics significantly reduces the number of rou-
tine operations and the use of manual labor. This
allows for a significant reduction in misunder-
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standings between passengers and service person-
nel of transport organizations. The number of con-
flicts between passengers and representatives of
transport organizations has decreased by 2—5 times
over the past 10 years after the introduction of el-
ements of artificial intelligence and information
technology. The greatest distribution is reflected in
the areas of business in the field of passenger
transportation and tourism services.

1. Conducting an analysis of the use of digital
technologies in the field of passenger logistics
showed that transport organizations were able to
overcome the principle of alienation between
modes of transport and began to work in coopera-
tion. The experience of the PRC has shown that
with such interaction and involvement of the state,
the maximum effect is achieved. A clear example
is the air transportation of passengers in interna-
tional traffic, carried out by Chinese airlines.
Comprehensive services for tourists traveling to
the PRC and their own citizens are considered as
follows.

2. With a fare of § 700-750, the passenger pays
$ 280-420. To transport passengers, an aircraft
with a higher passenger capacity of 520-580 pas-
sengers is used instead of 180-190.

3. The provision of transport services in the per-
formance of initial and final operations is carried
out using information technology and artificial in-
telligence (speech recognition, search for travel op-
tions by various modes of transport).

4. Search for acceptable tourist services accord-
ing to budget parameters, time frames.

5. Search for options for trading goods from
China and budgetary support for the transport sys-
tem, trade, and tourism facilities, which allows for
the greatest overall financial return with a visible
low tariff.

Practical experience of inbound tourism in
China shows that with relatively low tariffs at
each stage of transport and tourism services, the
state receives the maximum return as a whole. Ar-
tificial intelligence in transport is a set of methods
for machine learning of personnel, operational da-
ta analysis, computer vision and automation of
transport processes that can significantly improve
the functioning of transport systems in the field of
passenger transportation. These methods can be
applied in various areas of passenger transport
and logistics.

When studying the use of artificial intelligence
and digital technologies in passenger logistics in
various countries, the following results were ob-
tained:

— allow to speed up document flow when
providing transport services to passengers;



— a high level of competition between national
carriers is maintained when they participate in the
international passenger services market;

— an opportunity is created for effective invest-
ment in passenger logistics of various types of
transport when integrating their services;

— the use of artificial intelligence, blockchain
and large amounts of information technologies by
logistics organizations and companies when per-
forming passenger transportation, which can sig-
nificantly increase the efficiency of employees;

— digital technologies allow to optimize passen-
ger transportation, speed up business processes,
especially in tourism, reduce cash costs and pas-
senger delivery time.

The use of technologies in passenger logistics
allows:

1) to consider artificial intelligence by function-
ality: optimization of transportation routes; scoring
of counterparties and tour operators, transportation
organizers; automation of business processes when
working with passengers with the involvement of
technological and financial resources;

2) to use blockchain in the sectors of passenger
transportation logistics: inventory and tracking of
current passenger routes; improving the quality of
passenger transportation according to established
parameters; payment for travel documents and in-
voicing by participants in the performance of pas-
senger transportation; resolution of industrial and
economic disputes between participants in the
transportation process; improvement of the trans-
parency of technological, technical and financial
actions of transport organizations when interacting
in a single transport process; the emergence and
expansion of the private freight market (the pres-
ence of private owners of vehicles and infrastruc-
ture);

3) to master a large amount of information of
various levels in the shortest possible time, which
allows you to:

— forecasting and planning passenger transpor-
tation in total volume and by types of transport;

— monitoring the state of the passenger trans-
portation market and the conditions for its devel-
opment;

— monitoring the state of transport vehicles, in-
frastructure, financial position of organizations,
prospects for their participation in the implementa-
tion of passenger transportation logistics;

— minimization of risks in passenger transporta-
tion by various types of communications and by
time periods of the year (seasonality);

— development of a strategy for the develop-
ment of passenger transportation logistics by one
or more types of transport.

The use of new passenger logistics technologies
in the context of the expansion of the passenger
transportation market and the use of an intermodal
transportation system by types of communications
made it possible to achieve the following indica-
tors [8]:

— technological — an increase in the volume of
passenger transportation carried out according to in-
tegrated transport schemes in China by 2,8 times over
five years, for the conditions of Belarus — 1,8 times;

— economic — to reduce the unprofitability of so-
cially significant passenger transportation by 10-15%
(intra-republican communication);

— to more actively implement technologies using
artificial intelligence.

The use of new passenger logistics technologies
in the context of the expanding passenger transpor-
tation market and the use of an intermodal trans-
portation system by types of communications made
it possible to achieve the following indicators [8]:

— technological — an increase in the volume of
passenger transportation carried out according to
integrated transport schemes in the PRC by
2,8 times over five years, for the conditions of Bel-
arus — 1,8 times;

— economic — to reduce the unprofitability of
socially significant passenger transportation
by 10—15 % (intra-republican communication);

— more actively implement technologies using
artificial intelligence. Artificial intelligence in pas-
senger transportation makes it possible to regulate
and control the state of ecosystems in transport
during passenger transportation.

The use of information technologies together with
artificial intelligence in rail transport makes it possi-
ble to perform the following functionality [6].

1. An intelligent system for dispatching man-
agement of the operational situation on railway
sections, directions and especially in large railway
junctions has been created for train traffic man-
agement. Using artificial intelligence, a train op-
eration plan is developed and the safe passage of
trains is ensured [4]. This is especially important
when they are moving at high speed, when a per-
son (dispatcher) in the control system cannot con-
trol a rapidly changing train situation.

2. For the implementation of passenger ser-
vices: receiving an order for booking seats in vehi-
cles, purchasing travel documents, paying for trav-
el and carrying out the necessary banking
operations using information technology.

3. Direct control of the movement of passenger
trains in an automated schedule (a driver is used when
driving passenger trains).

It is advisable to note the importance of the infor-
mation basis for managing all passenger logistics sys-
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tems when using elements of artificial intelligence [3].
It should be noted that when implementing it, the deci-
sive task is to select the optimal route for a passenger's
trip using the most suitable vehicle, logistics interme-
diaries, and mode of transport. Artificial intelligence in
passenger logistics creates opportunities for supporting
complex business processes and a large volume of in-
formation used. The volume of information used in
passenger logistics, compared to cargo logistics, ex-
ceeds 4,5 times.

Using a large amount of information allows you to
flexibly develop a business strategy in the field of pas-
senger transportation, preferred passenger routes, and
attract new transport customers. This approach allows
you to increase the cash income of transport compa-
nies.

Analysis of business processes in passenger trans-
portation logistics showed that the cost of transporta-
tion has a strong impact on demand and competitive-
ness. At the same time, it is necessary to take into
account several options for organizing business pro-
cesses in passenger logistics. They cannot be devel-
oped without the use of elements of artificial intelli-
gence in the field of organizing and ensuring high-
quality passenger transportation. In the transport indus-
try, solutions using artificial intelligence have currently
been developed. They allow you to evaluate factors in
combination and offer the best option for transporting
a passenger according to several criteria: travel time,
its cost, quality and passenger satisfaction.

China's experience shows that the use of artificial
intelligence for passenger logistics has allowed the ex-
pansion of the high-speed rail network to over 80 000
km and the largest network of such transportation in
the world to be created. This makes high-speed pas-
senger service highly profitable with large volumes of
passenger transportation by train (4,5 billion on holi-
days).

The use of artificial intelligence in passenger logis-
tics allows for a high-quality forecast of supply and
demand for passenger transportation by type of com-
munication, transportation volumes and problems in
their organization. This allows for the adoption of
well-founded strategies in the implementation of pas-
senger logistics [7].

Artificial intelligence of passenger logistics has a
positive effect on passenger transportation on all types
of communications. It improves business processes in
transport activities, guarantees the safety of the trans-
portation process and ensures passenger satisfaction. It
is used for auto-management of passenger fleet vehi-
cles, analysis of transportation data in real time and
forecasting of income and profit of transport enterprises.

The world's largest railway companies use artificial
intelligence in passenger logistics to better inform the
population about the provision of transport services.
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The main advantage of using artificial intelligence
in passenger logistics in rail transport is the ability to
automate processes that were previously performed
manually. For example, machine vision systems allow
you to automatically determine the position and tech-
nical condition of the railway infrastructure, commu-
nication devices and automation of train traffic control.
Algorithms for analyzing the received data allow you
to predict possible emergency situations, diagnose
them and prevent them at early stages.

The main application of artificial intelligence in
passenger logistics in rail transport is also the optimi-
zation of the expected flow of passengers on different
types of communication. Using machine learning algo-
rithms and analysis of large amounts of data, an intel-
ligent system is able to predict and adapt the train
schedule taking into account negative technological
factors - weather conditions, uneven departure of pas-
sengers. This solution allows you to reduce train de-
lays, and improve the implementation of the train
schedule, increase the punctuality of rail transport.

Considering that the motorization of the population
is proceeding at a rapid pace, a decrease in the volume
of passenger transportation is predicted. To maintain it
at the required level, passenger logistics uses infor-
mation for representatives of the private sector of mo-
torists to improve their understanding of the situation
on the road transport infrastructure. Using elements of
artificial intelligence, users are provided with the iden-
tification of transport objects and tracking of their con-
dition. This is important for potential passengers acting
as drivers. They are warned about weather conditions,
road accidents and the state of the environment. In this
case, drivers become potential passengers. The intro-
duction of artificial intelligence into the railway infra-
structure system and passenger logistics can improve
the safety of passenger transportation. The use of arti-
ficial intelligence elements in passenger logistics can
detect and prevent possible emergency situations, es-
pecially those threatening the safety of passengers,
provide information on the analysis of data coming
from various sensors and cameras installed at stations,
crossings and in cars. Artificial intelligence in passen-
ger logistics provides automatic control and provides
information on regulating the speed of trains of various
categories. This helps prevent dangerous situations on
railway sections and stations, with passengers during
transportation.

Thus, the use of artificial intelligence in the railway
infrastructure system is an important step in the devel-
opment of the transport industry. Optimization of traf-
fic flow and increased safety allow for more efficient
and safe operation of rail transport, which has a positive
effect on the comfort and convenience of passengers, as
well as on the economic efficiency of transportation.



In order to assess the effectiveness of using artifi-
cial intelligence, an analysis of performance indices is
carried out according to several parameters. These in-
clude:

— creation of a new data block confirming the ef-
fectiveness of using artificial intelligence in passenger
logistics;

— analysis of the main performance indicators of
the logistics industry in the implementation of passen-
ger transportation. This is due to the rapidly develop-
ing digital technologies in the implementation of
transport logistics;

— digitalization of the studied area of passenger lo-
gistics, which makes it possible to predict and track the
route and type of transport, plan for passengers and the
transport organization of transportation, predict the
cost of expenses and expected implementation dates;

— assessment of performance indicators that allow
assessing the quality of logistics services.

The development of artificial intelligence and its
use in passenger logistics in rail transport is a contro-
versial area. There is concern that with the increased
attention to it when used in passenger logistics, it will
be difficult to make it accessible to people from all so-
cio-economic backgrounds. Therefore, developers of
passenger logistics argue that the best way to promote
artificial intelligence is through education and training
of employees of transport organizations to prevent its
biased attitude towards passengers.

The use of artificial intelligence in passenger logis-
tics has significantly increased not only the efficiency
of logistics, but also the quality of passenger service.

The technology of using artificial intelligence ele-
ments in passenger logistics can lead to optimization
of the transportation route and increased efficiency of
its implementation. At the same time, the use of in-
formation technology can make the entire transport
operation traceable, and the process itself controllable
and predictable. This allows you to exclude many un-
controllable factors in passenger logistics and ensure
high quality of transportation.

Conclusion

The use of artificial intelligence in passenger
logistics provides the following advantages.

Users of passenger logistics services of
transport organizations can track the status of their
orders for passenger transportation in real time from
their mobile phones.

High efficiency is achieved in the field of distribu-
tion passenger logistics in large transport hubs using
intelligent transport.

The problem of planning a passenger transportation
route is solved with its integrated organization using
several types of transport, provided that they are car-
ried out safely with all the ensuing consequences [9].

The prospect of effective use of artificial intelli-
gence and its combination with passenger logistics is
considered, taking into account the following aspects:
intelligent equipment reorganizes production factors of
logistics (use of an express service system); intelligent
computing changes the form of execution of logistics
processes.
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HNPUMEHEHME UCKYCCTBEHHOI'O HHTEJUIEKTA
B ITACCAXKHUPCKOM JIOTUCTUKE

Pazeumue naccasrcupckoii 102ucmuxu 8 COBPEMEHHbIX VCI08USIX NOMPebO6aI0 UCNOIb308AHUSL UCKYC-
CMBEHHO20 UHMENNEKMA NPU NPedOCMABIeHUL MPAHCNOPMHBIX YCaye. B cucmeme naccascupckux nepe-
6030K OH NPUMEHSEeMCs NpU KOHMAKmMe mpaHCnopmHol opeanuzayuu u naccaxcupa. Paccmampusaemces
npooasica Npoe3OHbIX OOKYMEHMO8 uepe3 UHGOPMAYUOHHYIO cemb 0e3 yuacmusi npeocmasumenci
MPAHCROPMHLIX OpeaHu3ayuil. Bmopvim HanpasieHuem uUcnonb306anus UCKYCCMBEHHO20 UHMELLEKMA
ABNAEMCA ABMOMAMUYECKOe 8edeHUe MPAHCNOPMHBIX cpedcme be3 nuioma. OHO No380a5em HA HOBOM
KaueCmBeHHOM YPOGHE GbINOJIHAMb KOMMEPYeCKoe PACRUCAHUE OBUINCEHUS MPAHCHOPMHbIX CPedCms.
Ipu ucnonv306anuu UCKYCCMEEHH020 UHMENACKINA 8 NACCANCUPCKOU TO2UCTRUKE CO30AIOMCSL 803MONCHO-
CMu UHMeZPUPO8amb HeCKOJIbKO 8UO08 MPAHCHOPMA 0151 6bINOJIHEHUS. KOMOUHUPOBAHHOU NOe30KU NAdC-
cancupa. Pacemampusaemces 603modcHocms opeanuzayuu nepecacox NAcCaiCupos 6 MpaHCnOPHHbIX
V3AX U KAYECMEEHHOM UX OOCLYNCUBAHUU NPU CIBIKOBAHUU IIEMEHMO8 NOE30KU HA PA3IUYHBIX 8UOAX
mpancnopma. Tlaccaxcupckas 102ucmuka paccmampusaen KOMIJIEKCHOe UCHOIb3068AHUEe MPAHCNOPIA
PpaznuuHoll npunaonexdcHocmu. Paccmampusaromes dononnumenvhvie mpebo8aHusi No UCHOIb308AHUIO
UCKYCCMBEHHO20 UHMENIEKMA 8 OP2AHU3AYUAX MPAHCNOPMA APU UX PA3IUYHOU NPUHAOTIEHCHOCHIU.
B ce53u ¢ omum 6o3nuxnu donoaHumenvHvie npoodiaemst 015 eceli mpancnopmuot ompaciau. Onu césa3anbl
C UHMEHCUBHBIM PA3GUMUeM UHGOPMAYUOHHBIX MEXHONOSUL U UX MEeXHUYECKUM obecneyenuem HA paz-
JIUYHBIX 8UOAX MPAHCNOPMA HE3ABUCUMO OM 6€0OMCIBEHHOU NPUHAONEHCHOCTIUL.

Knwuesvie cnosa: naccasicupckast itocucmuka, MCKyCCI’I’lGeHHbZIJ UHmMeleKm, mpancnopnitasa cucmema,
qubopmauuongle mexHos02uuU, naccasicup, mpancnopmuoe 06C]lyDICLl861HM€.
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AHAJIN3 OTKA30B U UCIIBITAHUS ITEPEJIAY
CO CJOXXHbIM /IBU’KEHUEM 3BEHBEB

Paccmompenvr 6onpocwvl ucciedosanus omrazos 8 2UOPOMEXAHUYECKUX nepeoadax, y KOmopvix 36e-
HbsL COBEPUIAIOM CLOJICHbIE OsudiceHust. Ommeueno, 4umo KopoOKu nepeoau 6 cocmage euopomexaHu-
yecxkux mpancmuccuti (I'MT), sansaace camvimu 00pO2OCMOAMUMU MEXAHUSMAMU ABMOMPAHCNOPM-
HBIX cpedcm8 U Opy2ux MOOUTbHBIX MAWUH, UMEIOM HAUMEHbWUL CPOK CAYHCObl Cpeou OCTHANbHBIX
ascpecamos, npuyem MHo2ue 2nemenmuvl u conpsocenus I'MT, 6 uacmumocmu, @GpuKyuoHvl
nepexnouenus nepeday, 8 60IbWON Mepe 02PAHULUBATOM HADEHCHOCMb U 00A208e4HOCb. [Iposeden
AHATU3 NPUYUH B03HUKHOBEHUSI ONACHBIX 0eeKmos 8 nepedayax co CAONCHLIM OBUINCEHUEM 36EHbES.
Ilpeonoocena KOHCMPYKYUsL MEXAMPOHHOU CUCEMbl YAPAGTIEHUsT 2UOPOMEXAHUYECKOU MPAHCMUCCUU
Kak aghgexmugnoe cpedcmeo OUacHOCMUKY U MOHUMopunea omxazos. Ommeueno, 4mo nosviueHue
HAOeNCHOCU IKCHIYAmayuu U ygeiudenue pecypca mMoounvuvlx mawut, ocnawennvix I'MT, a max-
Jice bezomkasnas paboma PPUKYUOHO8 KOPoOOK nepeday obecnedusaemcs nymem KOMHIAEKCHOU aK-
MUBHOU OUACHOCTNUKY UX TMEXHUYECKO20 COCMOSHUSL HA OCHOBE UCNONb308AHUSL MUKPONDOYECCOPHBIX
bopmosvix cucmem. B npoyecce nposedenusi x0006vix ucnvimanuil 061U UCCIEO0B8AHBL PENCUMBL
Mpo2anus ¢ Mecma u pa3eoHa NOpoAuCHe20 U epysceHo2o camoceana benA3-7555 npu aemomamuue-
cKOM U KomaHnOHom pedcumax ynpagienus I'MT. [lpusedenvt pezyiomamsl CmMeHO08bIX U NOJIEGLIX
UCNBIMAHULL 2UOPOMEXAHUYLECKUX Nepeday CO CIONCHBIM 0BUNCEHUEM 36EHbES.

Knrouesvle cnosa: cnosicnoe 0sudicenue 36eHbe8, 2UOPOMEXAHUYECKAS nepeoayd, OUazHOCmuKa, oepexm,
MexXHUYecKoe COCMosiHue, OPUKYUOHHBIE MYDmbL.

Beenenue

Jns  KappepHBIX CaMOCBAIOB, CTPOUTEIBHO-
JOPO’KHOM M APYroil MOOWIBHOW TEXHHKH BaXKHO
00€CIeUnTh BBICOKYIO MPOU3BOIUTEIILHOCTH BBIOJN-
HEHHUSI TPAHCTIOPTHOM PabOTHI, HAJIS)KHOCTh 3KCILTY-
aTaluuy, YIy4YlIUTh YCJIOBUSI TpyJa BOIMUTENS WU

oreparopa, o0ecreunTh Oe3aBapuitHoe (HyHKIIHOHH-
pOBaHHEe BCEX MEXAHM3MOB H TOICHCTEM. MIComnb30-
BaHue kopoOok mepenad (KII) ¢ mukpomnporieccop-
HBIM  YIPaBICHHEM  COBMECTHO  C OOPTOBBIMH
CUCTEMAMU U KOMIUIEKCAaMHU, B IIPUHIMUIIC, ITO3BOJISACT
obecrieunTs 3TH TpeboBanwms [1].
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