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Exploring opportunities to improve freighttransportation

The possibilities of freight transportation organization improving for the formation of an effective
management model of the transport and logistics complex of the country are studied. The directions of
improvement of freight transportation by sea transport are determined, as the one that performs the largest
transport work on the transportation of goods. It is determined that the use of artificial intelligence in sea freight
transportation will make it possible to control the temperature regimes in containers for storing the quality of
their cargo, improve the transportation process by accelerating the selection of participants in the transport
process, choosing the optimal transportation route, taking into account the shortcomings of past transport
processes, speed up the conclusion of contracts for the transportation of goods, identify risks, monitor the health
of the crew and provide it on time medical care. At the same time, ways to reduce environmental pollution in the
operation of maritime transport have been identified, namely: the use of equipment that purifies exhaust gases on
ships, the use of Panamax-type vessels using fuel that has a low content of sulfur and other harmful substances.
Also, the development of the Arctic Northern Sea Route will make it possible to speed up cargo transportation
from China to Northern Europe.
transport and logistics complex, multimodal transportation, sea transport, cargo

Statement of the problem. International freight transportation is the engine of any
country's economy. As a rule, such transportation is multimodal. Freight traffic from China to
Europe has increased 100 times over the past 10 years. To perform such transportation, sea
transport is most often used. Today, maritime logistics is an integral part of the world market.
It contributes to the reliable transportation of large-tonnage cargo over long distances to many
countries. The main trend of the world transport market is the active introduction of
information, telecommunication and computer technologies. Almost all modes of transport
have felt the impact of digitalization and intellectualization. The global market of transport
services is formed by fundamentally new management systems integrated into a single
logistics information space. Therefore, the study of methods for improving the logistics of
freight transportation is a topical topic of today.

Analysis of the latest research and publications. Logistics is constantly evolving.
Every day, we see the rapid development of artificial intelligence, which is increasingly being
implemented in the more complex infrastructures of our society. Its ability to quickly learn
and develop encompassing large amounts of information shows a high potential for
development in systems of legal structures [1]. The digitalization procedure is new for the
transport market of Ukraine, therefore it requires the involvement of theoretical knowledge
and practical experience of logistics services, transport, marketing, regional logistics, as well
as regulatory, informational, financial and personnel support [2; 3]. The study of the
development of container transportation infrastructure, logistics centers, seaports was carried
out by G.E. Belyaeva, O.G. Pustovit [4], on the use of artificial intelligence in freight
transportation systems - M. Maryenko, V. Kovalenko [5], M. Krenn [6].
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Statement of the task. The purpose of this study is to identify directions for
improving the organization of freight transportation for the formation of a new, more effective
model of management of the transport and logistics complex of the country.

Statement of the main material.ldentification of promising areas of transport
management and logistics complex in the context of the global use of information support,
which involves robotization, modeling and optimization of traffic flows, the use of big data,
cyber systems and cybersecurity. This will make it possible to choose effective tools for the
formation of the transport and logistics complex.

The use of artificial intelligence in freight logistics will be able to significantly
improve the quality, speed, and productivity of deliveries around the world in the near future.

Today, there are cargo ships that use artificial intelligence equipped with special thermal
sensors, thanks to which artificial intelligence can regulate the temperature in cargo containers.
This idea was able to be implemented by CMA CGM, a company engaged in logistics
deliveries in maritime logistics. In their real-time container cargo surveillance system, they use
an Al-based "LoT" system. The "LoT" system (Fig. 1) is like a virtual connection between
electronic devices. A network of LoT devices consists of smart devices that have access to the
internet. To work, they use built-in systems: processors, sensors, equipment for collecting,
sending and processing data received from their environment. Through an internet connection
or other peripheral device connected to the network, data is exchanged between LoT devices.
Further, all information is sent to the cloud server for analysis and processing. In some cases,
devices communicate with other LoT devices and act based on information received from each
other and with a combination of artificial intelligence. This is very important for vessels
engaged in the transportation of food products, because the program can monitor the
temperature of food products and at the right time raise or decrease it to further preserve the
quality of products and thus not reduce their value in the sales market.

Smart World

Figure 1 — Smart City Transport Networks in the LoT System

Source:[7]

An important condition for ensuring the delivery of international goods is the perfect
organization of multimodal transportation. Ensuring the integrity of the transportation process
is achieved through the implementation of an effective management system. Artificial
intelligence accelerates the selection of participants in the transport process and transshipment
of goods; facilitates the process of concluding transportation contracts; optimally provides
solutions for the planning and reservation of vehicles and routes; continuously monitors the
execution of transportation; clarifies economic indicators regarding the choice of transport
schemes and the use of modes of transport; contributes to a comprehensive risk assessment.
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Artificial intelligence can quickly process information and find out the weather
forecast, view current schedules of sales and demand for products in different territories, it is
able to prescribe more optimal delivery schedules that will ensure less damage during the
transportation of goods. Also able to quickly find new delivery strategies by analyzing the
history of past freight transportation. With the help of artificial intelligence, a system for
monitoring the health of the crew was implemented, which helped to monitor the state of its
health, provide medical assistance if necessary, and timely identify mental health problems,
which reduced the frequency of crew member changes, improved the quality of their health,
and increased the safety of maritime transportation [8].

In 2020, in cooperation with the Port of Rotterdam and Konecranes, a company
specializing in the production of cranes and automated systems for ports, Konecranes
Gottwald Model 6 artificial intelligence cranes were developed. As a result, these cranes are
capable of handling 125 tons of general and heavy project cargo, as well as containers. One
difference is that the new cranes use an external 690V power supply, which will reduce
operating costs while reducing noise and exhaust emissions for the sake of preserving the
environment. By using this method of unloading and loading ships, the number of accidents
was reduced, which is not uncommon in ports. The creation of such cranes sets new standards
in the logistics service sector, which we should strive for [9].

Simultaneously with the development of transport and logistics complexes, society
should take care of reducing pollution during the operation of transport.

Transportation of goods by water transport is one of the most efficient and economical
types of transportation. But this method of transportation is harmful to nature. Therefore,
since 2020, the Chamber of Shipping association has been working to minimize sulfur
emissions. It is planned to reduce the level of sulfur emissions from the currently permissible
3,5% to 0,5%. This is part of an international program aimed at reducing emissions from any
type of ship, any type of pollution, in order to establish generally accepted standards that
would flexibly respond to modern conditions of maritime transportation [10]. The parties
involved in the adoption of these standards should coordinate their efforts in order to take into
account all the needs of the participants in the process and reduce the permissible standard
indicators of pollutants to a single system that will contribute to the preservation of the
environment. For this purpose, equipment will be installed to purify the atmosphere from
harmful gases, as well as equipment that prevents fuel emissions. This includes the use of
equipment known as a "scrubber" - a device that purifies exhaust gases on ships (Fig. 2). But
there is also a drawback that cannot be ignored, namely: scrubber waste must also be disposed
of with care.
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The connection of the composition of sea vessels for cargo transportation to this
system will be carried out in strict accordance with international requirements: a limited
number of a certain type of vessels will be involved, namely, the Panamax type (Fig. 3).
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Figure 3 - Characteristics of Panamax type vessels.

Source: [13]

The fuel to be used on these vessels must be low in sulphur and other harmful
substances. These measures are costly, but they will ensure that the environment is preserved.
Old-type vessels will most likely not be able to function, since the use of new-type fuel on
such vessels is impossible without the introduction of expensive modifications.

Also, for the effective functioning of transport logistics, it is necessary to attract new
routes. Namely, for sea transportation, the Arctic Northern Sea Route is being explored. In
2024 , Chinese general cargo ships have found a new way to circumvent the problems in the
Red Sea associated with attacks on ships by the Houthis, namely the possibility of using the
route through the Arctic Northern Sea Route. New Shipping vessels used the new route
through the Arctic Northern Sea Route, while using icebreakers in the summer months. But
scientists note that climate change and melting ice sheets will soon make it possible to use this
route all year round. This route from China to Northern Europe via the Arctic Northern Sea
Route is shorter than the Northwest Passage, which connects the Atlantic Passage with the
Pacific Ocean (Fig. 4). A shorter distance will give shipping lines the opportunity to compete
with faster modes of transport. It is clear that reducing delivery times will lead to lower fuel
costs, lower emissions and lower pollution that harm the environment. However, parts of the
Northeast Passage and most Arctic routes have not yet developed infrastructure, limited
opportunities for search and rescue operations.

Figure 4 - The Arctic Northern Sea Route and the Northwest Passage connectmg China to Northern Europe
Source: [14]
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Active use of this route can facilitate cooperation between Europe and Asian
countries. There is an option that most logistics companies will prefer the Arctic Northern Sea
Route, due to its shorter route, which will facilitate the transportation of perishable products
and urgent deliveries of goods. This route will be able to strengthen economic relations
between Europe and Asian countries.

Conclusions. The possibilities of improving the freight transportation logistics for the
formation of an effective model of management of the transport and logistics complex of the
country are studied. The directions of freight transportation improvement by sea transport are
determined, as the one that performs the largest transport work on the transportation of goods.
Possible improvements are the application of artificial intelligence, the preservation of the
environment and the development of new routes. This will improve the quality of cargo
transportation, speed up the process of organizing and executing cargo transportation, as well
as reduce the negative impact on the environment.
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"Yepracvruii depacasnuii mexnonoziunuii ynieepcumem, m. Yepracu, Ypaina,
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3 Kunincokui yuigepcumem, M. Kunina, Crosauyuna

I[OCJIiI[)KeHHﬂ MOKJIMBOCTEH BAOCKOHAJICHHA BAHTAKHUX MMEPEBE3CHDL

JocipkeHO MOXKJIMBOCTI BIOCKOHAJIEHHSI OpraHi3alii BaHTaXHUX IepeBe3eHb Uil (popMyBaHHs
e(eKTUBHOI MOJIeJli YNpPaBIiHHS TPaHCIOPTHO-JIOTICTUYHUM KOMIUIEKCOM KpaiHu. BusHaueHo Hampsmu
BIOCKOHAJICHHS! BaHTAXHHUX II€peBE3€Hb MOPCHKUM TPAHCIIOPTOM, SK THM, IO BHKOHYE HalOUIbIIY
TPaHCIIOPTHY PoOOTY 3 IIEpeBE3CHHS BaHTAXIB.

BusHaueHo, 110 3aCTOCYBaHHS IITYYHOTO IHTENEKTY B MOPCHKMX BAaHTaKHHWX IIEPEBE3CHHSX NacTh
3MOTY KOHTPOIIFOBAaTH TEMIIEpaTypHI peXHMH B KOHTEeWHepax il 30epiraHHs sAKOCTI iX BaHTaxy,
BIOCKOHAJIIOBATH IPOLEC TPAHCIOPTYBAHHS 32 PAaxyHOK INPHCKOPEHHS BHUOOPY YYAaCHHKIB TPAHCIOPTHOTO
npoLecy, BUOOPY ONTHMAaJIBHOIO MapLIPYTy II€PEBE3EHHS, BPAxXOBYIOUM HEIOJIKM MHHYIHX TPAHCIIOPTHHX
MPOLECiB, MPUIIBUALINTH 3aKIIOYCHHS TOTOBOPIB Ha IEPEBE3CHHS BAaHTAXIB, BU3HAYATU PU3HKHU, CTEXUTH 3a
CTaHOM 3/I0pOB’sI €KiMaXKy Ta HaJaBaTH BYACHO MEIUYHY JOIOMOTY.

OnHOYAacHO BU3HAYEHO CHOCOOM 3MEHIICHHS 3a0pyIHEHHS HaBKOJMIIHBOTO CEPEeIOBHIIA MPHU
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eKCIUTyaTallii MOpChKOTO TPAHCIIOPTY, a CaMe: BUKOPUCTAHHS O0JIaJHAHHSI, 1[0 OYHIIAE BiANpaIlbOBaHi ra3u Ha
CyJIHaX, 3aCTOCYBaHHS CyJleH TUITy Panamax, 10 BUKOPUCTOBYE MAJIbHE, IKE MA€ HU3bKUN BMICT CIPKH Ta 1HIITHUX
HIKI[UIMBUX PEYOBUH. TakoX OCBOEHHS ApKTHYHOTrO I[liBHIYHOTO MOPCBHKOIO IUIAXY JacTh MOXKIJIMBICTb
NPUIIBUALINTH BaHTaXHI riepese3enHs 3 Kuraro no [liBHiuHOT €Bpomu.

TPAHCHOPTHO-JIOTiICTHYHMIT KOMILIEKC, MYJIbTUMOAAJIbHI NepeBe3eHHsI, MOPCHKHii TPAHCIIOPT, BAHTAXKI
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OcoOUBOCTI PETYJIIOBAHHS PYXY TPAHCIIOPTHUX
3ac001B Ha CENU(PIYHUX AUISTHKAX BYJIHUYHO-T0POKHBOI
MEPEX1 MICT 3 IHTCHCUBHUM TPAHCIIOPTHUM ITOTOKOM

[IpoananizoBaHO Ta BHSBJICHO MOTEHIIHHO HeOe3IMeYHi MUISHKA BYJIMYHO-IOPOKHBOI MEpeki Micra
Kanrapi (Kananma). BcranoBieHo, 1o OKpeMi NUISHKH BYJIHYHO-TOPOXKHBOT Mepeki (QOpMyIOTh TMEepeXxpecHi
TPAHCIIOPTHI ITOTOKH, SIKI CTBOPIOIOTh KOH()IIKTHI TOYKM 3JIUTTS, Ta MepeThHaHHA. HeBennka BigcTaHb Mik
eJIeMEHTaMU DPO3B’S30K 3aIMIIA€ BOMISAM HEIOCTaTHRO Yacy Ha 3IIHCHEHHS MaHEBPY, IO IiJBHINYE PU3UKU
YTBOPEHHSI JOPOXHBO-TPAHCHOPTHUX NpHUroa. Po3pobieHo pekoMeHAalii LI0A0 PEryIroBaHHS JOPOKHBOTO
PyXy Ha BYJMYHO-IOPOXKHIH Mepexi MICT i3 BHCOKOIO IHTEHCHUBHICTIO PyXy Ta HIBHUAKICTIO TPAaHCHOPTHOTO
MOTOKY. 3alponoHOBaHE BHPILICHHS NPOOJIEMH NMPUMHUKAIOYMX TPAHCIIOPTHUX ITOTOKIB, IO 3MIHIOIOTH CMYTH
PYXy Ha KOPOTKIi{ IUISHII BYJIHMYHO-JOPOKHBOT MEPEXKI.

BYJHYHO-A0POKHS Mepe:Ka, Oprafisauisi JOPO:KHbOIO PYXY, JAOPOKHBO TPAHCHOPTHA NMPHI0Aa, CMYIH
PYXY, IHTEHCHBHICTh TPAHCHOPTHOI'O OTOKY.

IocTtanoBka nmpodsaemu. [Ipu iHTEHCHBHOMY PO3BHTKY BEIUKHX MICT OyIiBHHUIITBO
TPAHCHOPTHUX PO3B’SI30K 31HCHIOETHCSA MOCTYNOBO, BUPILIYIOUM TPAHCIIOPTHI MpoOieMu Ta
PO3BAHTAXYIOUH BYJUYHO-JOPOKHIO MEPEXKY OKPEMOTO MIKpOpaloHy, a HE IJIOTO MicTa B
mniomy. Take OyIiBHUIITBO 3a3BUYail 3MIMCHIOETbCA B MeXaX iCHYHOUOi 3a0yJOBH MicTa.
@opManabHO TPAHCHMOPTHI PO3B’SI3KH MOXYTh BHpIIIyBaTH NpoOieMy IepeHanpaBICHHS
TPAHCHOPTHUX IOTOKIB Ta BIJMOBIJaTH YCIM BCTaHOBJIEHUM HOPMAaTHBHUM IOKa3HUKaM.
OpHak mpM IIbOMY BOHH MOXYTh CTBOPIOBATH HOBI TPAaHCIOPTHI MPOOJIEMH IOB’s3aHi 3
YTBOPEHHSAM HOBHMX KOH(QUIIKTHHX TOYOK TPAHCIOPTHUX IOTOKIB IO B IO€AHAHHI 3
0OMEXEHUM YacoM Ha MPUHHATTA PILICHHS Ta 31iHCHEHHS MaHEBPY BOMAISIMU TPAHCIIOPTHUX
3ac00iB TPHU3BOAUTH 10 TIJABUINEHHS HMOBIPHOCTI YTBOPEHHS JOPOKHBO-TPAHCTIOPTHUX
HPUTOJ.

AHaJi3 ocTaHHIX aocaiKeHb myoJikaniii. Oco6muBo 111 MpodeMa 3aroCTIOEThCS
13 HEBINUHHHUM 3pOCTaHHAM KUIBKOCTI IHIMBIAyaJbHUX TPAaHCIOPTHUX 3aco0iB. OcTaHHI
JIOCJIIJDKEHHS B IMiH cdepl MAKPECTIOI0Th BAXKINBICTh 3a3HAYCHOI MpoOIeMaTuku. Y poOoTi
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