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Abstract. Research of transport processes are closely
related to the economic and operational performance of
road transport. When planning road transport, the most im-
portant factor is the cost of transport services. It is known
that improper organization of the vehicles work taking into
account the type, size, modes of vehicle stock operation of,
quantitative composition, qualifications and responsibili-
ties of personnel, along with other organizational measures
leads to unjustified costs. In general, this reduces the at-
tractiveness of the business to its owner, as well as reduc-
ing motivation for staff. Therefore, research related to im-
proving the efficiency of vehicles by reducing costs is ap-
propriate and relevant.

The article presents the results of research on the plan-
ning of transport processes in the performance of public
passenger transport on urban and suburban routes. The pro-
posed method is aimed at optimizing the number of vehicle
stock and its passenger capacity depending on the capacity
of passenger traffic and the recommended traffic interval,
and also allows you to calculate economic and financial in-
dicators based on the optimization model.

The article presents the results of research to deter-
mine the transport mobility of cities and suburbs residents.
On the basis of research data of the population survey a
number of qualitative indicators of passenger transport
work important from the point of its user’s view is estab-
lished. Also, according to the results of research, the prob-
ability of increasing passenger traffic due to the redistribu-
tion of the population (potential user of public transport),
who uses individual transport and taxis.

Therefore, the main purpose of the research is a multi-
criteria task, which is to ensure adequate forecasting of
fixed and variable costs in the performance of passenger
road transport on public transport. As well as obtaining a
constant and projected profit due to the algorithm for opti-
mizing the work of vehicle stock, the work of driving
crews, the elimination of unproductive costs.

Key words: passenger road transport, public
transport, optimization of business processes in motor
transport, rational solutions in the field of passenger
transport.

Introduction

Motor-vehicle transport companies that provide pas-
senger car services very often do not receive a reasonable
income due to unbalanced management of business pro-
cesses and the introduction of irrationally designed opera-
tions. This affects the quality of motor-vehicle transport
and passenger service. Almost all companies face the issue
of improving efficiency, saving resources and more.

Formulation of problem

Every carrier is interested in the efficiency of passen-
ger transport on public transport. The main criteria set by
carriers are the optimization of transport costs while main-
taining maximum profit.

Vehicle owners are increasingly thinking about how
to use their vehicles efficiently and rationally. Is it profita-
ble to build a business on passenger transportation and
what needs to be done to make this idea work perfectly?

When performing passenger motor-vehicle transport,
cost optimization is the process of reducing the total level
of carrier costs. It is achieved by improving management,
reducing or eliminating costs from a number of unproduc-
tive items. However, the optimization of costs in the enter-
prise must be carried out on the basis of articles that do not
affect the main business processes on which the carrier's
profits depend and, at the same time, do not impair the
qualitative and quantitative performance.

In order to ensure adequate forecasting of fixed and
variable costs in the performance of passenger Motor-ve-
hicle transport and obtaining a steady profit, an algorithm
is proposed to solve this problem. To optimize the work of
vehicle stock, driving crews, eliminate unproductive costs
for medium and small businesses, a cost-effective and effi-
cient mechanism is proposed to achieve this goal with the
help of technical means (automated systems for monitoring
passenger flows and optimizing technical and operational
performance) and management system implementation of
business processes and quality of service delivery).

The modern technological world offers a number of
solutions to optimize the business of transport services.
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However, they are usually expensive and therefore unac-
ceptable for most small and medium-sized transport organ-
izations, which make up the majority of a company number
providing passenger transport services.

The strategy of building a business involves identify-
ing and accounting for factors that will contribute (or cate-
gorically hinder!) to profit from business activities. The
category of the most important circumstances that directly
affect the success of vehicle transport companies include
such as: competitiveness; costs associated with the opera-
tion of transport; options for business registration in state
tax authorities and the amount of tax payments, etc.

The increase in operating costs for individual
transport and taxis reduces the mobility of the population
in relation to the use of public passenger vehicle transport
(PPVT). Improving the quality of service, comfort in the
vehicle stock, speed, validity of the fare on PPVT lead to
increased mobility.

Given the current requirements for admission to the
market of transport services PPVT, the requirements of the
customer services are becoming more stringent. In order to
improve passenger traffic in c. Kyiv, tenders have been
launched for a number of profitable routes with more strin-
gent requirements, namely buses with a capacity of 60
seats, equipped with sensors for counting passenger traffic
of at least four high-definition video surveillance cameras,
environmental standard 5-th EU etc. [8].Therefore, truck-
ers need not only to meet these requirements of tenders, but
also to have the technical and methodological tools to pro-
cess statistical information on passenger traffic. When im-
plementing technical means of passenger traffic control,
carriers must optimize the work of passenger vehicles us-
ing intelligent automated systems (eg., DynaPCN 10-20
systems, PTV Visum software products, automatic control
system, "Intranso" from Gemicle etc.).

Analysis of recent research results

Effective provision of transport services for passenger
transportation is to determine the level of their satisfaction
by providing services with the expected level of quality [4].

To achieve this goal in the work performed an analy-
sis of recent research by scientists and implemented devel-
opments in practice. A significant contribution to the mod-
ern understanding and development of the organization and
management of transport activities belongs to scientists:

V.P. Alferiev, |.D. Afanasenko, N.V. Afanasieva,
G.L. Bahiiv, AM. Gadzhinsky, M.P. Gordon,
W.A. Gudkov, M.E. Zalmanova, K.V. Inutyiniy,

E.A. Kravchenko, O.A. Crawley, L.B. Miritin and others.
Note that a crucial role is played by sound methods and
technologies of passenger transportation and methods of
improving the level of transport services directly taking
into account the management of technological and opera-
tional processes that need to be investigated and improved
[2, 3].

The issue of rational vehicle organization taking into
accounts the interests of not only carriers but also passen-
gers, which will ensure the proper quality of transportation
and the ability to control and influence it’s insufficiently
studied and is a priority area of research [4, 6]. The re-
searchers are devoted to optimization of work of passenger

motor transport on quality criteria in the article [1-6].

Purpose of research

However, not only must the transport operator meet
the requirements of transport customers, he must also take
care to optimize the work of vehicle stock and qualified
personnel in order to reduce the overall cost of providing
services. That is, to find such optimization methods for
which the cost of transportation will be the lowest.

In this regard, the author substantiates the algorithm
for optimizing the technical, operational and economic per-
formance of the vehicle stock of passenger transport in or-
der to reduce fixed and variable transportation costs.

Research results

The general level of public passenger transport ser-
vices in Ukraine is currently insufficient for the majority of
the population to be able to prefer public rather than indi-
vidual transport to meet their transportation needs. It is
known that the main part of the movement of citizens is
related to professional and business activities [7]. Depend-
ing on the employment of the population in certain territo-
rial entities (cities, suburbs, settlements, communities,
etc.), the share of professional and business transport activ-
ity may differ significantly. But it always prevails over so-
cial and domestic transport mobility. According to the re-
sults of population surveys (potential passengers of public
transport [1]) professional and business transport activity
is in the range of 57-77% (Fig. 1).
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Fig. 1. Social structure of transport mobility by pub-

lic transport in cities and suburbs (sociological survey)

Unfortunately, this share of passengers using public
transport is due to the need caused by the low income of
citizens who use it forcibly.

In the structure of the use of different types of
transport within the territorial associations there is a pattern
[2], presented in Fig. 2.

As can be seen in the graph, on average 25% of citi-
zens use personal cars and 3% use taxi services. According
to the results of the survey of these citizen’s categories,
more than 60% of them are ready to use public transport,
but subject to the quality of this service. Thus, the number
of potential passengers may increase from the existing 62
to 78-80%. That is, as a result, passenger traffic can in-
crease by 16-18%, which is a significant indicator for car-
riers in terms of motivation to improve the quality of ser-
vice.



ALGORITHM FOR OPTIMIZATION OF PRODUCTION PROCESSES AND PASSENGER ... 97

Personal Officecar 4

car PPV1
On foot

Taxi 3

Fig. 2. Percentage distribution of the population's use
of various modes of transport for professional and business
needs.

In June and October 2021, we conducted our own re-

search - a survey of passengers in c. Kyiv to determine the
quality of public transport from the point of view of users.

Service quality indicators

Speed of movement and
communication

Optimal filling of vehicle stock

As a result of the survey, the following qualitative indica-
tors with the level of weight were established (Fig. 3).

The most important of the quality indicators were the
exact schedule and optimal filling of the cabin, which was
expected, but the indicator "tariff" was in last place. And
this indicates that passengers are consciously willing to pay
for quality services.

Thus, we have statistics on the undoubted motivation
for carriers to improve the quality of services, which in turn
will provide additional revenue in the range of 16-18%.

Customers of public passenger transport (self-govern-
ment bodies) often set intervals for the movement of vehi-
cles stock on routes in a small range of time (mostly 5-10
minutes for urban, 15-20 for suburban). This approach is
not rational or justified. Therefore, business carriers need
to convince customers of the facts (statistics) in the adop-
tion of rational intervals of movement depending on the
time of day, working or weekends, seasons and so on.
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Fig. 3. Results of passenger surveys on the quality of public transport.

The author's view on the way out of the above prob-
lems is as follows.

The ideal transport process for passenger traffic
would be to continuously adjust the distribution of vehicle
stock on routes over time according to the variable supply
of passenger traffic, so that in any race of any route to con-
stantly maintain equality between transportation requests
and their provision of vehicle stock.

Currently, such a technical possibility exists, but there
is no unambiguous model for transport networks of differ-
ent territorial entities and we have to develop individual
projects for specific networks, directions, routes, which re-
quires the involvement of specialists from outside. The au-
thor proposes an adapted algorithm to solve this problem.
Consider the scheme (Fig. 4).

The generalized project is that the vehicle stock must
be equipped with an accurate system for calculating pas-
senger traffic online and GPS trackers. Information on
changes in passenger traffic must be processed on its own
server.
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Fig. 4. The scheme of interrelations between opera-
tions of process of monitoring and rendering of services on
quality criteria
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The simulated system under specific conditions is a
complex control system of the vehicle stock. The last ele-
ment should be the operational department for quality con-
trol — compliance of the quantitative vehicle stock and in-
tervals of movement to the passenger flow, monitoring of

To calculate the technical, operational and economic
performance of passenger vehicles in order to minimize to-
tal costs, the author developed an algorithm for optimizing
the operation of the quantitative vehicle stock depending
on the capacity of passenger flows and the range of inter-

customer feedback, reporting to the Customer of transport  vals.
Services.
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Fig. 5. The main window of the program for entering the basic data of the vehicle and the characteristics of the route.
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Fig. 6. Window of technical, operational and economic indicators.

The main criterion for the work of the vehicle stock is
the amount of cabin filling, which will not exceed 80% of

occupied passenger seats. Calculations of the correspond-
ing technique are automated in the table processor of the
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Microsoft Excel program. The initial parameters are all
technical and operational performance of the vehicle stock,
route characteristics, as well as passenger traffic data,
which is calculated by the hour of the day and integrated
into an external database, located in the module of the pas-
senger traffic monitoring system (GRT-DM 02).

Of course, there are various intelligent automated sys-
tems that allow not only to provide statistics of passenger
traffic, but also to calculate the number, passenger capacity
of the vehicle stock, traffic intervals at different times of
the day.

However, they are too expensive for the carrier firstly,
and secondly, to work with these systems you need to be
trained and most importantly, for these systems you need
to regularly pay the developer for support and other ser-
vices. So, we have an additional fixed cost item.

The author's development is more attractive, namely -
the algorithm will be available for testing for 30 days for
free, and at the end of this period can be purchased for a
nominal fee. For the user, development does not require
any skills or training.

All you need for the carrier is to have a passenger traf-
fic calculation system installed on the buses (regardless of
the manufacturer), an adaptive module for integrating sta-
tistics into Excel, and a personal computer with Microsoft
Office.

Also have all the necessary characteristics of the route
- distance, number of stops, downtime at stops and more
(specified in the instructions). The data are entered in the
response of the table cell and the result is formed automat-
ically (Fig. 5).

The program also calculates a number of technical and
operational indicators that can operate the head of the con-
voy and economic and financial calculations for the ac-
countant and the head of the car company (Fig. 6).

Thus, the heads of car companies with the help of this
program have the opportunity to optimize the work of the
vehicle stock, reduce the cost of passenger transportation,
cost and increase their profits.

Conclusions

1. Studies substantiate and confirm the effectiveness
of the proposed algorithm for optimizing the work of vehi-
cle stock on the route and allow to calculate the fixed and
variable costs of the workflow of services.

2. Analytically substantiated and tested in practice al-
gorithm for determining the optimal amount of vehicle
stock and passenger capacity from the power of passenger
traffic and the recommended interval of movement.

3. The introduction of the proposed method will not
only improve the quality of services and increase the prof-
its of truckers, but over time to establish a clear production
business process, namely: to optimize the number of qual-
ified personnel; reduce the total cost of providing the ser-
vice; to improve the work schedule of driving crews in ac-
cordance with the requirements of the legislation; upgrade
vehicle stock by increasing revenues due to increased pas-
senger traffic and reduced variable and fixed costs; to en-
sure the environmental friendliness of the project (reduc-
tion of emissions of combustion products) due to the opti-

mization of traffic intervals and reasonable passenger ca-
pacity of vehicle stock; reducing the load of routes and the
intensity of traffic on them.
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AJITOPUTM 3 ONTUMI3ALIIT BUPOBHUYMX
[IPOLIECIB I OTTEPALII ITACAXHUPCBHKHX
ABTOIIEPEBE3EHb
C. I. bonoapes

AnoTanis. JlocmipkeHHS TPaHCIOPTHUX IIPOIIECIB
TICHO TIOB’S3aHi 3 €KOHOMIYHUMH #H EKCILTyaTalliiHUuMHI
MOKa3HUKaMU poOOTH aBTOMOOLIEHOTO TpaHcnopTy. [Ipu
[UTaHYBaHHI aBTOTICPEBE3CHb HAMOIIBII BaXKIUBUM (DaKTO-
POM € BapTiCTh TPaHCIOPTHOI mociyrd. Bigomo, 1o He-
NPaBUJIbHO BUKOHAHA OpraHizailis poOOTH aBTOTPAHCIIO-
PTY BpaxoBYIOUHM THUII, PO3MIpHICTh, pekumMu podotu PC,
KUTBKICHUH CKJTaJ], KBai(iKaIlito Ta MexXi BIAOBINATBHO-
CTI IIepCcoHaTy, a TAKOX IHIII OpraHi3aliiiHi 3aX01¥ MpH3-
BOJIUTH JI0 HEBUIPAB/JAHUX BUTpAT. 3arajiom, e Ipu3Bo-
JUTH IO 3MCHIICHHS MPHUBAa0JIMBOCTI Oi3HECY HOTO BIac-
HUKY, TAKO>K 3MEHIIIEHHIO MOTHBALI] 151 BAKOHABYOT'O TIe-
pcoHaiy.

Tomy mociimkeHHs, SKi MMOB’sI3aHi 3 IMiIBUIICHHIM
e(eKTUBHOCTI pOOOTH aBTOTPAHCTIOPTY 32 PAXYHOK CKOPO-
YEeHHS BUTPAT € JOIUIGHUM i aKTyaJbHUM. Y CTaTTi HaBe-
JICHI pe3ysbTaTh JNOCIHIKeHb 3 IUIAHYBaHHS TPaHCIOPT-
HUX IPOIIECiB MPH BUKOHAHHI TACAXUPCHKUX aBTOIIEPEBE-
3€Hb 3arajJJbHOT0 KOPUCTYBAaHHS Ha MICBKHX Ta MPUMICh-
KX MapupyTax. 3arnporoHOBaHHUN METOJ CIPSIMOBaHHUN
onTuMizyBaty KinbkicTb PC 1 ioro macaxupomicTKicTb Bil
MOTYXHOCTI ACaKUPOIIOTOKY 1 PEKOMEHJIOBAHOT'O iHTEp-
BaJly pyXY, a TAaKOX J03BOJISIE PO3PAXyBaTH EKOHOMIYHUX

1 (iHAHCOBHX TIOKAa3HHUKIB HA OCHOBI ONTHUMI3aIlifHOI MO-
JeTi.

B crarTi mpencrasiieHi pe3yapTaTH TOCIIIKEHD 3 BU-
3HAYEHHS TPAHCIIOPTHOT PYXJIMBOCTI TPOMAJICHKUM TPaHC-
ITOPTOM MEIITKAHIIB MICT i epeamicts. Ha ocHOBI nocmin-
HUX JIaHUX ONHUTYBaHHS HACEJICHHS, BCTAHOBJICHI PS sIKi-
CHHX IOKa3HHKIB POOOTH Maca)kKUpChKOTO TPaHCIOPTY 3
TOYKH 30py HOro KOPHCTYBadiB. A TakoxX, 3 aHaNII3y J0C-
JIJKCHb, BCTAHOBJICHA BIPOTiHICTH 301IBIICHHS MaCaXu-
POIIOTOKY 32 PaxyHOK Mepepo3NoJIily HaceleHHs (0TeH-
LiIfHOr0 KOpHCTyBaya IPOMAJCHKHM TPAHCHOPTOM), SKE
KOPHUCTYIOThCSI IH/AMBITyaIbHUM TPAHCIIOPTOM 1 TaKCi.

OTXe TOJOBHOIO METOI0 TPOBEICHHUX AOCIHIIKEHb €
OaraTokpuTepiaibHa 3a/1a4a, M0 Hoirae y 3abesrneveHHi
a/ICKBATHOTO MPOTHO3yBaHHs MOCTIHHMUX Ta 3MIHHUX BHU-
TpaT MPH BUKOHAHHS MMACAKUPCHKUX aBTONEPEBE3CHb Ha
rPOMAJICBKOMY aBTOTPAHCIOPTI 3arajbHOr0 KOPHUCTY-
BaHHS. A TaKOK OTPUMAHHSI IIOCTIHHOTO 1 MPOTHO30BAHOTO
npuOyTKY 3a paXyHOK METOJy ONTHMIi3allii poOoTH pyxo-
MOTO CKJIaay, poOOTH BOAINCHKUX OpHral B IJIaBalOuOMY
rpadiky, yCyHEeHHs HEIIPOIyKTUBHHUX BUTpAT.

Kiro4oBi cioBa: macaxupchbki aBTOMOOUIBHI Tepe-
BE3CHHS, TPOMAJICKHI TPAHCIOPT 3arajJbHOTO KOPHCTY-
BaHHS, ONITUMI3aIlis Oi3HEC MpOIeciB Ha aBTOTPAHCIIOPTI,
patioHanbHi pimeHHs B cepi macakupchKuX MepeBe3eHb,
OTITHMI3aIlisi TPAHCIIOPTHOT'O MPOIIECY.

AJI'OPUTM I10 OIITUMU3ALINNA
IMPONU3BOJACTBEHHBIX ITPOLIECCOB 1
OIIEPALIMI ITACCAXHNPCKUX ABTOITEPEBO30K
C. U. bonoapes

AnHoTauus. VccnenoBaHue TpaHCIOPTHBIX MPOIIEC-
COB TECHO CBSI3aHO C 9KOHOMHUYECKUMU U IKCILIyaTallUOH-
HBIMH TI0Ka3aTelsIMH paboThl aBTOMOOWJIBHOTO TpaHC-
mopta. [lpn TIaHWMPOBAaHWU aBTONEPEBO30K Hambolee
BaXXHBIM (DaKTOPOM SIBJISIETCS CTOMMOCTH TPaHCIIOPTHBIX
yciyr. U3BeCTHO, YTO HENpPaBHIJILHO BBINOJIHEHHAs Opra-
HU3AIWs padOTH aBTOTPAHCIIOPTA, YIUTHIBAS THII, pa3Mep-
HOCTB, PEXHMBI pabOTHl TOABIKHOTO COCTaBa, KOJHYE-
CTBCHHBIH COCTaB, KBATH()UKAIUS U TIPEIETH OTBETCTBEH-
HOCTHU IIEPCOHAIA BMECTE C APYTUMHU OpraHU3alMOHHBIMU
MEpPOIPUATUIMU NIPUBOJUT K HEONPABJAHHBIM 3aTpaTaM.
Kak mpaBmiio, 3T0 IPUBOJUT K YMEHBIIEHUIO MPUBJIEKa-
TEJILHOCTH OM3HECa €ro BIAAETbIy, a TAK)Ke YMEHBIICHHUIO
MOTHBALMH JUIsl IEPCOHAIA.

IToaToMy HccnenoBaHusl, CBA3aHHBIE C MOBBIICHUEM
3¢ PEeKTUBHOCTH pabOTHI aBTOTPAHCIIOPTA 33 CUET COKpa-
LIEHHUs PacXoJI0B IeJIecO00pa3Ho M aKTyaibHO. B craTbe
MIPUBEJCHBl PE3YyIbTaThl MCCIEJOBAHUN IUIAHUPOBAHUSA
TPAHCIIOPTHBIX IIPOLECCOB IIPU BBIIOIHEHUM IACCaXKUP-
CKHUX aBTOIIEPEBO30K OOIIIEro I0JIb30BaHUSI Ha TOPOJICKUX
U TpUrOpoIHBIX Mapuipytax. IIpemmaraemelii meTon
HaIIpaBJIEH ONTUMHU3UPOBATh KOJUYECTBO MIOIBUIKHOTO CO-
CTaBa U €ro NaccaXxMpoOBMECTUMOCTb OT MOLIHOCTH 1acca-
JKUPOIIOTOKA U PEKOMEHyEMOI'0 UHTEpBaJa IBUKEHUS, a
TaKKe IT03BOJIIET PACCUNTATh SKOHOMUYECKHE U (PHHAHCO-
BbIE T10KA3aTEJIM HA OCHOBE ONTUMU3ALMOHHON MOJEIIN.

B craTtbe mpeacTaBneHbl pe3ysbTaThl UCCIEJOBaHUIT
10 ONPEAEICHNUIO TPAHCHOPTHOM MOJBUKHOCTH KHUTEIEH
rOpoJioB U NpUropofoB. Ha OCHOBE OMBITHBIX NaHHBIX
OIIpOCa HACEJICHUSI YCTAHOBJICH PsAJl KAYECTBEHHBIX I10Ka-
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3areneit paboTHI MACCaKUPCKOTO TPAHCIIOPTA C TOUKH 3pe-
HHUS €ro MoJb30BaTeNel. A Takke, HA OCHOBaHHHU ITOJTY-
YeHHBIX PE3YNIbTAaTOB MCCIICNOBAaHMMN, YCTAHOBIIEHA BEpO-
SITHOCTB YBEJTMYEHUS TIaCCaXKUPOIIOTOKA 3a CUET Iepepac-
TpeaesicHusT HaceleHHus (TOTSHIIMATBFHOTO TO0JIh30BaTeIs
0OIIECTBEHHBIM TPAHCIIOPTOM ), TIOJIB3YIOIIET OCS MHIUBH-
JyalbHBIM TPAHCIIOPTOM U TaKCH.

CrnenoBarenbHO, TJIaBHOM LIETIbIO NPOBEAECHHBIX HUC-
CIeJOBaHUIl ABIsAETCd MHOTOKpUTEpHalbHas 3ajaua, 3a-
KJIFoYaromascsi B 00eCreYeHn  a1eKBaTHOTO MPOTHO3UPO-
BaHUS MIOCTOSHHBIX U IIEPEMEHHBIX PAacX0JI0B MPH BHIIOJ-
HEHUH MTacCCaXMPCKHUX aBTONEPEBO30K Ha OOIECTBEHHOM
aBTOTpPAHCIIOpTE OOMIETO MOJIB30BAaHMUA. A TaKXKe HOIyde-
HHUE TTOCTOSHHOW ¥ IPOTHO3MPYEMOM PHUOBLIHN 3a CUET aj-
TOpPHUTMA ONTHMHU3ALIUHU pabOTHI MOJBIKHOTO COCTaBa, pa-
OOTBI BOAWTENBCKUX OpWTaj, yCTpaHEHHE HETPOU3BOIH-
TENBHBIX 3aTpart.

KiroueBple ciioBa: maccaXMPCKUE aBTOMOOMIIBHBIC
MIePEeBO3KH, OOIECTBEHHBIN TPAHCIIOPT OOIIETO MOJIb30Ba-
HUS, ONTHMH3AIUs OM3HEC-TIPOLIECCOB HA aBTOTpPAHC-
NopTe, palMoOHANbHBIE PelleHHs] B cepe MacCaKUpCKUX
MIePeBO30K, ONTUMH3ANNS TPAHCIIOPTHOIO IpoLecca.
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