THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

TE3U CTEHIOBUX JIOMOBIJIEN TA BUCTYIIB
YYACHMKIB KOH®EPEHLIT

HIGHLIGHTS OF REPORTS AND PRESENTATIONS OF
PARTICIPANTS TO THE CONFERENCE

1 IKC3T, 2025 Ne3 (noaaTok)




THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

piBHs
KUIBKOCTI1

BHCTYIIAE 3a0e3reueHHs HaJIeKHOTO
TPAaHCHOPTYBaHHA  3a  pamiOHAJBHOI
HEeoOX1AHOTO T (GYHKIIH MapKy.

3anpornoHoOBaHO  PO3MIMPUTH  TOBHOBA)KCHHS
APM JIOKOMOTHBHOIO €m0 Mg Yac JisUTbHOCTI
MeHe[Kepa cepBiCHOTO0 0dicy onepaTopchKoi KOMITaHii-
BJIACHUKA TATOBOT'O CKIIA[y.

[MoTpeOye ymocKOHAJCHHS MEXaHi3M KOHTPOJIO
PHM3HKIB TiJI 4ac eKcIulyartamii ornepaTopchkoi (ipmu-
BJIACHHKA JIOKOMOTHBHOTO TIAPKY.

HeoOximuuii mapk JIOKOMOTHBIB HE Mae
TEepEeTHHATH MEXY MIKOBUX 3Ha4YeHb, MO JEMOHCTPYE
JIOX1JTHY JisUTBHICTB (hipMHU Ta 30€pEKCHHS CTaHJIapTHIB
TATOBHMX OJIMHHUIIb.

IIpocyBaHHs y 3a3Ha4eHOMY acleKTi BHMarae
MOJANBIIOr0 IM(PPOBOro 3a0e3MCUCHHS BAHTAXHOTO
pPyXy Ha KONiSX 1 cepel CIOXKHBAa4iB TPaHCHOPTHHX
CepBICiB.
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VHigepcumem 3ani3HUYHO20 mparcnopmy, Xapkie,
Ykpaina.

IHOPIBHSIHHSI EPEKTUBHOCTI .
TEXHO.JIOFII/I“OHTI/IMBAIIIi TPAEKTOPIN
PYXY PEMKOBOI'O TPAHCIIOPTY

COMPARISON OF EFFICIENCY OF
OPTIMISATION TECHNOLOGIES OF SPEED
TRAJECTORIES OF RAILWAY TRANSPORT

The reduction of energy consumption while
maintaining timetables is one of the most important
priorities for transportation systems. Electricity costs
typically account for a significant portion of
transportation companies' operating expenses, with
traction power accounting for approximately 40-60% of
total energy consumption in such systems.

One approach for solving the problem of
reduction of energy consumption is the use of
optimisation algorithms for analysis and improvement of
speed trajectories by searching for more efficient train
control strategies. The optimisation problem is
considerably complicated by the variety of operating
conditions, gradients, volumes of traffic and
characteristics of the rolling stock used.

An additional challenge for the use of optimised
trajectories is the need to make real-time decisions in
automatic train control systems. The task of keeping a
train on an optimised trajectory can be roughly seen as
having two phases: the phase where the automatic train
control system keeps the train on a pre-calculated
optimised trajectory, and the phase of intense targeted
braking with a stop at a given coordinate.

Optimisation of the speed trajectory of any
vehicle is the process of finding the dependence of the
vehicle's speed v on its coordinate s or time ¢, which
minimises (or maximises) a certain target value. As a
rule, the task of trajectory optimisation is to find a
trajectory v(s) or v(t) that would minimise the total
energy consumption for the movement of vehicle A.
There are many approaches to optimisation, each with its
own advantages and disadvantages.
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This study provides a brief overview of

optimisation algorithms and conducts a comparative
assessment of the feasibility of using heuristic methods
and dynamic programming. An example of results
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obtained using two algorithms under identical conditions
is shown in Figure 1.
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Fig. 1. Comparison of speed trajectories optimised using dynamic programming (solid lines) and the greedy algorithm
(dashed lines)

The study was conducted for different types of
gradients in terms of complexity and for different
restrictions of running times along the route. It is also
part of a more general task of optimising the operating
modes of the power supply system and rolling stock.
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IINTAHYBAHHSA 3ABE3IIEYEHHSA
ABTOTPAHCIIOPTHUX I BY AIBEJIBHO-
JOPOXHIX IIIAITPUEMCTB ITAJIBHO-
MACTUWJIBHUMH MATEPIAJTIAMHA

Y CBiTI BUKOPUCTOBYEThCS 0araTo CydacHHX
METOJIB HOPMYBaHHS MaJbHO-MACTIIBHUX MaTepiajiB
(mami — IIMM) nmns MamiuH, SKi €KCIUTYaTYIOTbCS B
pI3HHX Taly3sX €KOHOMIKH. Bxpail BaIUBHM €
HOpMYBaHHA IajMBa IUIS MAIIUH, AKi NPAaIOIOTh Ha
BigaleHoMy o00’ekTi abo B moONi, KyAu NaTuBO
NIOCTaYa€eThCsi ABTOMOOUIBHUMHU [aJINBO3ANPABHUKAMH.
HopmyBaHHS 3/1e0UIBIIOrO CHMPAETBCI HAa py4YHE
NPUAHATTA pillieHh 3 HU3BKUM piBHEM mu(poBizarlii.
Ane B CBIiTI TIOYanM 3’SBHWJIMCH CTpATerii HOPMYBaHHS
NajuBa Ha OCHOBI INTYYHOI'O IHTENEKTY, TAaKuUX SIK
HITYYHa HEHPOHHA Mepea 3BOPOTHOrO MNOIIMPEHHS
(BPNN), Levenberg Marquardt (LMA) [1], pexypeHTHa
HeriponHa mepexxa (RNN) [2] Ta in. Lo crocyerses
VYkpainu, HUHI aKTyaJlbHUM € IMUTaHHSA 3a0e3MeveHHs
3armaciB [IMM y cTpykTypi JepikaBHOTO pe3epBy.
HeoOxiHO cTBOpHUTH CrieliajibHy MOJIEIb JEPXKaBHOTO
YIIpaBJIiHHS 3anacaMy Ha()TONPOILYKTIB.

B 3aranbpHOMY BHIIQJIKy NOTPEOy MEBHOT MAIlIMHU B
[IMM uacro mpencraBisiioTh y BUIJIS (QYHKIIT, 1110
3aJeXUTh Big HOpMU BuUTpatd [IMM s Bumycky
OJMHUII MPOAYKIIi Ta 00’€M BUIYCKY i€l MPOAYKIii
[3].

[pu mnanysanni Burpat [IMM 4acTo BUHHMKAIOTH
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