MEHEJKMEHTY, 1110 3a0e3MeYnTh Horo MakCUMasbHy €(EeKTHBHICTh Ta aJIalITUBHICTD 10 HOBUX YMOB
Oi3Hecy.
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BIIVINB ABTOMATHU30BAHUX ITPOLECIB HA IIIABUIITEHHSA
MBUIAKOCTI, TOYHOCTI TA BE3IIEKH MOPCBKHUX ITEPEBE3EHD

THE IMPACT OF AUTOMATION ON INCREASING THE SPEED,
ACCURACY, AND SAFETY OF MARITIME TRANSPORTATION

AHoTauig. Y ganiii poOOTi TOCTiHKEHO BIUTMB aBTOMAaTH3aIlii HA MOPCHKY Taly3b. BUKOHAaHO aHaIi3, SIK HOBIiTHI
TEXHOJIOTI, TaKi K IITyYHUH IHTEIEKT Ta IHTEpHET pedei, peBONIOLIOHI3YIOTh CYAHOIUIABCTBO, MiABHUIIYIOYN
HOro MIBHUAKICTB, TOYHICTh Ta Oe3meky. 30Kpema, aKIEHT POOMTHCS Ha BHUKOPHUCTAHHI aBTOHOMHHUX CHCTEM
HABITaIlii Ta Bi/ICTE)KCHHI BAHTAXIB Y peaIbHOMY Yaci.

Abstract. This paper investigates the impact of automation on the maritime industry. It analyzes how emerging
technologies, such as artificial intelligence and the Internet of Things, are revolutionizing shipping by increasing
its speed, accuracy, and safety. Particular emphasis is placed on the use of autonomous navigation systems and
real-time cargo tracking.

Kiro4uoBi cioBa: aBromarnzaiiisi B MOPCBKill Tamy3i, TOYHICTE Ta Oe3leKka MOPCHKUX MepeBe3eHb, BIICTEKECHHS
BaHTaXiB, MOPCHKa JIOTICTHKA, IBUIKICTh IIEPEBE3CHD, OC3MIOTHI CyIHA.

Key words: maritime automation, maritime safety and accuracy, cargo tracking, shipping logistics, shipping
speed, autonomous vessels.
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VY CTpiMKO MIHJIMBOMY Cy4acHOMY IPOMHCIOBOMY CEpEIOBHINI aBTOMATH30BaHI CHCTEMH
BIIIrpaloTh KIIOYOBY pOJb Yy PEBOMIOMIHHUX 3MiHAax y cdepi MOpPCBKOTO TPAHCIOPTY Ta
CYJHOIUTIaBCTBA. 31 3pOCTaHHSM OOCATIB CBITOBOI TOPTiBJi, MOPChKA Trally3b aKTHMBHO BIPOBAIKYE
HOBITHI TEXHOJIOTii, CHOpsAMOBaHI Ha IMIJBHUINCHHS e(QEeKTUBHOCTI, O€3meKn Ta CTIMKOCTI.
ABTOMaTH3aIlisl € BAXJIUBUM HAYKOBUM BUKJIMKOM, OCKUIBKM BOHA CHpHUS€ OUIBII TOYHOMY 1
Ha/1HOMY YNpPaBIIIHHIO Cy/IHOM, 3MEHIIY€ PU3MK aBapiid, MOKe HaBITh 3aCTEPEITH iX BUHUKHEHHS
Ta MPHUIIBUAMICHHI IPOIECY TOCTaBKH BaHTaXiB [5].

ABTOMAaTH30BaHI CUCTEMHM — 1I€ CUCTEMM 3 BHUCOKHM CTYIEHEM aBTOHOMHOCTI, SIKi 3J1aTHI
BHKOHYBATH 3aBJIaHHS 3 MIHIMaJIbHOI YYacTiO JIFOAMHUA. Ha BiAMiHY BiJl MPOCTUX aBTOMATHYHHUX
CHCTEM, BOHU OCHAILIEH] IITYYHUM 1HTEJIEKTOM, 1110 TO3BOJIS€ M aHAII3yBaTH BEIMKI OOCSITH 1aHUX,
PO3YMITH KOHTEKCT CUTYyallil Ta mpuiiMaTtu caMocTiiiHi pimeHHs. Lle poOuTh X mpumaTHUMHU IS
BUKOHAHHS CKJIAJHUX 3aBJaHb, IKi BAMAraroTh THYYKOCTI Ta aganTuBHOCTI [1, c.11].

Ha mouarky 2010-Xx pokiB y MOpPCBKii Tamy3i BifOyJjocs 3Ha4HE 3pYyLICHHS, BiIOME SK
"Mopcekuii 4.0" ("Maritime 4.0"). L{s 3mMiHa npuBena 10 MIMPOKOI IHTErparlii JaHUX y peaTbHOMY
Yaci B IpOIeC NPUHHATTA PIllICHb 3a JOMIOMOTOI0 aBToMaru3aiii [6].

BaxuBi 1OCATHEHHS! B aBTOHOMHOMY CYJTHOIUIABCTBI 3’ SIBUJIUCS IICJIS 3aBEPILIECHHS MIPOEKTY
MUNIN (Mopceka 0e3miioTHa HaBirailis 4epe3 po3BiIKy B Mepexax). [laHa cuctema MmporoHye
KOHIIETILIFO, 33 SIKOI0 CYJHO IpAIf0€ aBTOHOMHO 3a JOIOMOIOI0 HOBUX CHCTEM Ha OopTty, a
MOHITOPUHI 1 KOHTpPOJIb 3liHCHIOE omepaTop Ha Oepes3i. OCHOBHI KOMITOHEHTH BKJIIOYAIOTh!
CEHCOPHUI MOAYNb JUIsl 00'€JHAHHSA AAHUX HABIrallIMHUX CHUCTEM 1 Kamep AJS CIOCTEPE)KEHHS;
ABTOHOMHY HaBiramiiiHy cuctema, sika CIiJIy€ IUTaHy MOAOPOXKi 1 MOXKE CaMOCTIMHO PEryiroBaTH
MapHuipyT y pasi HeOe3neku abo 3MiH IOTOAM; CHUCTEMY YIPABIIHHS JIBUTYHOM 3 (YHKIISIMH
PaHHBOTO BUSBIICHHS TOMIIIOK; OEPETrOBHIA LIEHTP YNPABIIiHHS JJIS MOCTIHHOTO MOHITOPHUHTY CyTHA
0e3 exinaxy [3].

TexHomorii BiICTEKEHHSI B pPEATbHOMY Yaci 3HAYHO MOKPAIIYIOTh BUIMMICTH JIAHIIIOTIB
MOCTAaBOK y CYJTHOIUTABCTBI, O3BOJISIFOYM KOMITAHISIM OTIEPAaTHBHO pearyBaTH Ha TOPYIICHHS a0o
3MiHHU. [[J1s 1BOTO BUKOPUCTOBYIOTHCS MEPEIOBI TEXHOJIOTI1, Cepell IKUX:

e [urepuer peueit (IoT): marunku 30MparoTh 1 MepenaroTh AaHi MPO CTaH BaHTaXYy, Takl K

TeMIIepaTypa 1 BOJIOTICTb, Y peaJbHOMY Yaci;

e pamiouactotHa iaeHTHdikamis (RFID): Term Ha BaHTa)xax MAO03BOJISIOTH 3I1MCHIOBATH

JMCTaHIlI{HEe CKaHYBaHHS JUIs 1X BIICTE)XXEHHS B PEXKHUMI peabHOTO Yacy;

e CUCTEMHM CYITyTHHKOBOIO 3B 513Ky 3a0€3Meuyl0Th OOMiH JaHUMHU MIXK CyJHaMHU, O€peroOBUMHU

CTAaHLISIMU Ta CYITyTHUKAMHU;

e ['mobGanbHa cuctema mnosuiionyBaHHs (GPS): cynmyTHMKM TOYHO  BU3HAYarOTh

MICII€3HAXO/[KCHHSI CY/ICH 1 KOHTEHHEPIB;

e Cucrema aBromatnyHoi iieHTudikamii (AIS) nepenae inpopmariito npo nMo3uiio 1 MBUAKICTh

CyJIeH Ha iHIIII Cy/THA Ta OEperoBi CTaHIIIi;

e mTy4yHui iHTENEKT (Al) 06pobiise nani 3 GPS, AIS 1 [oT nns nporno3yBaHHs Ta onTUMI3alii

MapIIpyTiB;

e aBTOMATH30BaHI CHUCTEMH YIPABIIHHA CyJHAMHU: JBUTYHOM, PYJIBOBHM TIPUCTPOEM Ta

JMHAMIYHOTO TIO3UIIOHYBaHHSI, HaBirallii, yrpaBJliHHSI BAHTQXHUMHU OINEPALISIMHU, YIPABIIHHA

€JIEKTPOSHEPTi€I0 Ha CY/IHI, MOHITOPUHTY HOTO CTaHy — 3aJUIsl 3MEHIIIEHHS] BUTPAT, TPOCTOIB,

3HOCY OOJaJHaHHA, a TaKOX JJIs MOKpAIIEHHS IUIAHYBAaHHS MEpPEeBE3eHb 1 MPOIMYCKHOI
3IaTHOCTI TIOPTIB.

3aBISKM BHKOPHCTAHHIO JaHUX Yy peaJbHOMY 4Yaci, MiANPHEMCTBA MOXYTh 3HAYHO
ONTHUMI3YBAaTH CBOi JIOTICTHYHI mpouecu. [locTiiHUIT MOHITOPUHT 30BHIIIHIX (AKTOPIB, TaKUX SIK
JIOPOKHSI CHUTYyallis, TIOToJla Ta HAsBHICTh TOBAapiB Ha CKJIai, JO3BOJSE MPUHAMATH OINEPATHUBHI
pillIeHHs, IO MIiHIMI3YIOTh 4Yac pAocTaBku. IIIsixoM KopuryBaHHS MapuIpyTiB, BHU3HAYCHHS
MPIOPUTETIB 3aMOBJICHb Ta €(PEKTUBHOI B3a€EMO/Iii 3 IEPEBI3HUKAMU, KOMIIaHi{ He JIUIIE TOKPAIYIOTh
SKICTh OOCITYTOBYBaHHS KJIIE€HTIB, @ i CYTTEBO CKOPOYYIOTh BUTPATH HA JIOTICTUKY Ta ITiIBUIIYIOThH
3arajibHy €()eKTUBHICTH CBO€T AisUIBHOCTI [2].
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ABTOHOMHI CHCTEMHU HaBiramii MOKIAJAr0ThCS Ha MEpPEeAOoBi TEXHOJOTIl, 30KpeMa MITy4YHUN
iHTeNeKT, mo iHTerpyerbesa 3 GPS, pagapamu Ta rigposjokaTopaMu i KOMIUIEKCHOTO aHAIIi3y
HAaBKOJIMIIIHBOTO cepeloBuia cynHa. Lli cucreMu TOCTIHHO BIOCKOHATIOIOTHCS —3aBISKU
MaIlllMHHOMY HaBYaHHIO, 10 JT03BOJISIE IM CTAaBaTH O1IBIN €(PEKTUBHUMHU 3 KOKHUM PEHCOM, TOII0HO
710 TOTO, SIK IOCBiUY€HI MOPSKH Ha0yBarOTh HOBUX HABHYOK Y MPOIIECi pOOOTH.

OnepatuBHUN OOMIH JaHUMHU € KPUTHYHO BaKJIMBUM JUIsl aBTOHOMHOI HaBiraiii. 3aBIsKu
BHCOKOIIBHJIKICHUM MepeXaM, TaKUM K CYIMYTHHUKOBHH 3B's30K 1 5G, aBTOHOMHI Cy/JHa MOXYTb
OTpUMYBATH iH(OPMAIIiIO TTPO TOTOAHI YMOBH, HaBITAIlilfHI CXEMH Ta 1HII BaXXJIMBI 1aHI B PEKUMI
peanbHOrO 4acy. lle mae 3Mory cyaHaM TOBHOK MIpOKO aHai3yBaTH MOPCHKE CEpEIOBHIIIE,
3a0e3nevuyrovr HalIHHICTh HaBITaIlii.

[aTerparisi aBTOHOMHHUX HaBIiTalifHUX CUCTEM Y KOMEpIIiifHE CyJHOIUIaBCTBO Ma€ MOTEHIial
KapAMHAJIBHO 3MIHUTHU Taly3b, MiJBUIIYIOUM ONEpaliiiHy e()eKTHBHICTb, 3MEHIIYIOYH BUTPATHU Ta
MOCWIIOIYM Oe3reKy. 3MEHIIEHHs BUTpAT Ha poOody CWIly 3aBISKM aBTOHOMHHUM CYy/AHaM, SKi
MOXYTh TpAaIIOBAaTH 3 MiHIMAJIbHOK KUIBKICTIO eKimaxy a0o HaBiThb 0€3 HBHOro, € 3HAYHOIO
¢inaHCcOBOIO BUTOAOI0 Juia KommaHiii. KpiM TOoro, mokpaieHi MOKa3HUKH OE3MEeKH MOXYTh
3MEHILIUTH KUTbKICTh HEIIACHUX BUIMA/IKIB, 3HU3UTH PU3UKH BIJIOB11aJIbHOCTI Ta CKOPOTUTHU BUTPATH
Ha CTpaxyBaHHs [6].

Po3risHeMo CTaTUCTUKY IOAO PO3MIPY PUHKY TIJ00aIbHMX aBTOMATH30BAaHUX CYIEH. 3a
JaHUMH OCTaHHIX JOCHTIDKEHb TJ00aThbHUM PHUHOK AaBTOHOMHHX CYJIEH JEMOHCTPYE CTilKe
3pOCTaHHSA 3 CEPEeIHBOPIYHUM TeMIIoM Y 9,9%. ¥V 2023 poui iioro o6csr ckias 6,1 Miabspaa gonapis
CIIIA. AHaNITUKHA TIPOTHO3YIOTH, IO 1151 TeHACHIIIS 30epexerbes 1 10 2030 poKy pHHOK 3pocTe 10
11,8 minbsipna gonapi CIIIA. Jlami o4iKyeTbes 1mie OUTbIN CTPIMKE 3pOCTaHHS: 10 13 MiIbsApAIB Yy
2031 poi, 14,3 minesipna y 2032 pomi ta 15,7 minssapaa gonapis CILIA y 2033 pori [4].

Hamnpuknan, aBromatuzoBanuii HaBiramiiauii moMmidHuk Orca Al (SeaPod), po3pobnenuii mist
0e3nepepBHOTO MOHITOPHHTY, BXKE IIOKa3aB CBOK €(EKTHBHICTHP Yy 3MEHIICHHI KUIbKOCTI
HeOe3neyHnx 30JIMKeHb Ta MiJIBUIIEHH] OlepaniifHoi e()eKTUBHOCTI AJsl CYTHOIJIABHUX KOMITaHIN
no BcboMy CBITY. Llel mudpoBuil OriasoBUil MOMIYHUK CIyryBaB "ouuma' JE€MOHCTpALIHHX
ABTOHOMHUX CYyJICH, 3a0e3neuyroun ix Oe3nevHe miaBaHHsl M1 HaryisoM 3 6epera. Ha mogatkoBomy
etarmi, 3aBepiieHoMmy B 2022 porii, BanTaxkne cyaHo NYK, o6nagnane SeaPod Orca Al, 3aminmio
orJIsiy eKinaxy 1 3aiicamio 40 roguH Hapiramii 3 98% aBTOHOMHICTIO MiX TOKIMCHKOIO 3aTOKOIO 1
noprom Ilymarrycaka B 3atoii Ice. JlaHi B peanbHOMY Yaci TpaHCTIOBATIHUCS 10 LIEHTPY OmNepariii y
Tokio, moka3yrouu ycriniHe BUKOHaHHS 107 MaHeBpiB yHUKHEHHS 31TKHEHb 1 00xia A0 500 iHmmx
cyneH. Lleit mpoexkT HajgaB MIHHUN TPAKTUYHUNA JIOCBiA y PO3BUTKY HAIIHHUX aBTOHOMHHX
TEXHOJIOT1# Ta 3akpinuB 3a Orca Al BaxsuBYy pois y it cdepi [6].

BrpoBajpkeHHst aBTOMaTH3allii B MOPCHKIM ramy3i BiIKpUBa€ HOBI IEPCIEKTUBU JUIS
MiIBUIICHHS €(QEeKTHBHOCTI Ta O€3MeKH CYIHOIUIABCTBA. 3aBISKH BUKOPUCTAHHIO INTYYHOTO
IHTEJIEKTY, aBTOHOMHHUX CHCTEM Ta TE€XHOJOTIH BiJICTeKEHHs B PealbHOMY 4Yaci, KOMIMaHii MOXYTh
ONTHMI3YBAaTH CBOI JIOTICTUYHI MPOLECH, 3SMEHIIUTH PU3UKH Ta MIABUIIUTH 33]JOBOJICHICTh KIII€HTIB.
Xoua mepe]t ramy33t0 CTOSITh IIE IeKl TEXHIYHI Ta PEeTyISATOPHI BUKIUKH, TOTEHI[a]T aBTOMAaTH3aIlli
B MOPCBHKOMY TPAHCIIOPTI € BEJTUYC3HHM.

Jlirepatypa
1. Menpauk O. ABTOMaru3aiisi HpOLECIB CyTHOBOIHHS, ii poyib y 3a0e3rnedeHHi Oe3leKkd Ta IiBUIIEHHI
e(eKTUBHOCTI MOPCBKHX IiepeBe3eHb. Hayka i mexuika cvoeooni. 2023. Ne 5(19). DOIL:

https://doi.org/10.52058/2786-6025-2023-5(19)-8-18.

2. Choosing the right carrier tracking software. Sinay. April 18, 2024. URL: https://sinay.ai/en/choosing-the-right-
carrier-tracking-software/ (zara 3sepuenns: 20.10.2024).

3. Fraunhofer Gesellschaft Zur Forderung Der Angewandten FORSCHUNG EV. MUNIN: Maritime Unmanned
Navigation through Intelligence in Networks: Final Report Summary. CORDIS / European Commission. April
4,2016. URL: https://cordis.europa.eu/project/id/314286/reporting (nata 3Bepuenns: 20.10.2024).

4. Pangarkar T. Autonomous Ships Statistics 2024 By Direct Control Systems. Market.us Scoop. July 30, 2024.
URL.: https://scoop.market.us/autonomous-ships-statistics/ (nara 3sepuenns: 20.10.2024).

5. Revolutionising the Seas with Maritime Automation. Mr. Marine Group. January 19, 2024. URL.: https://mr-
marinegroup.com/revolutionising-the-seas-with-maritime-

169


https://sinay.ai/en/choosing-the-right-carrier-tracking-software/
https://sinay.ai/en/choosing-the-right-carrier-tracking-software/
https://scoop.market.us/autonomous-ships-statistics/
https://mr-marinegroup.com/revolutionising-the-seas-with-maritime-automation/#:~:text=In%20today's%20rapidly%20evolving%20industrial,efficiency,%20safety,%20and%20sustainability.
https://mr-marinegroup.com/revolutionising-the-seas-with-maritime-automation/#:~:text=In%20today's%20rapidly%20evolving%20industrial,efficiency,%20safety,%20and%20sustainability.

automation/#:~:text=1n%20today's%20rapidly%20evolving%20industrial efficiency,%20safety, %20and%20su
stainability. (nata 3Beprenns: 20.10.2024).

6. Yurkov A. No Captain at the Helm: Can shipping autonomous navigation systems lead us to a safer future?.Orca
Al. January 25, 2024. URL: https://www.orca-ai.io/blog/benefit-of-adopting-maritime-autonomous-navigation-
systems/%20/ (nata 3BepreHHs: 20.10.2024).

YIK: 658:15
T'onuapyx Anacmacis
3000y8au 0py2020 (Mazicmepcbko20) piGHs 8UWOi 0cgimu
ocgimHuvbo-npoghecitina npoepama/cneyianizayisa «/locicmuxay HAY, Ykpaina
vrnr.asia@gmail.com
Cmepiuescvka Ceimnana
H.ex.n., npogecop, npogpecop xagpedpu nocicmuxu HAY, Yrpaina.
svitlana.smerichevska@npp.nau.edu.ua

ADR CARGO HANDLING CONCEPT, PROSPECTIVES AND CHALLANGES

KOHUEIILISA OPOBKHW HEBE3INEYHUX BAHTAXKIB (ADR),
HHEPCIIEKTUBHU TA BUKJIMKH

Awnorauis. ADR (Acceptance, Release, and Delivery) cargo handling involves essential logistics processes to
receive, store, and distribute cargo accurately and efficiently. Streamlined ADR handling reduces errors, saves
time, and improves service quality by following strict protocols and leveraging modern technologies. This study
examines the impact of optimized ADR cargo handling on operational efficiency and customer satisfaction in
logistics companies.

Abstract. ADR (Ilpuiiom, Bumyck i JloctaBka) 06poOka BaHTaXiB BKIFOYAE KIFOUYOBI JIOTICTHYHI TIPOIIECH TS
TOYHOrO Ta €(EeKTHUBHOrO MNpuioMy, 30epiraHHs Ta po3moniny BaHTaxiB. OntumizoBaHa ob6pobka ADR
3MEHIIYE KUIBKICTh MOMMIIOK, 3a0IIa/PKY€ Yac 1 MOKpAIly€e SIKICTh 0OCIyroByBaHHS 3aBISIKH JIOTPHUMAaHHIO
YITKUX TPOTOKOJIIB i BUKOPUCTAHHIO Cy4YaCHHUX TEeXHOJOTiH. Lle mocmipkeH s aHami3ye BIUTHB ONTHMi30BaHO]
00po6ku ADR BaHTaxIB Ha onepauiifiHy e()eKTUBHICTD 1 3310BOJICHICTh KIIIEHTIB Y JIOTICTHYHUX KOMITAHIisX.

Kirouogi cioa: ADR cargo handling, logistics optimization, cargo management, process efficiency, transport
logistics, supply chain operations.

Key words: O6po6ka BantaxiB 3a ADR, onTumisailisi JIOTiICTHKH, yIPaBIiHHSA BaHTaXaMH, e()EeKTHBHICTH
NPOILIECiB, TPAHCIIOPTHA JIOTICTHKA, ONEpallil B JIAHIIIOTY IOCTA4YaHHSI.

Modern transport and logistics companies face increasingly high demands for speed and
quality of customer service. Optimizing the processes of cargo acceptance, release, and delivery
(ADR) is essential to enhancing operational efficiency and competitiveness. This study’s relevance
lies in the need to streamline ADR processes, minimizing errors, reducing handling time, and
ensuring high accuracy in cargo management.

The primary goal of this study is to examine ADR processes in transport and logistics
companies and identify key stages for optimization to improve overall efficiency. To achieve this
goal, it is necessary to analyze current practices in cargo acceptance, release, and delivery, identify
the main challenges affecting productivity, and propose solutions to address them. The task also
includes assessing the impact of advanced technologies on ADR process automation.

The study aims to develop recommendations for improving ADR processes in logistics
companies by introducing modern technological solutions and optimizing procedures. Enhancing
ADR processes can boost productivity, reduce operational costs, and improve customer service—
an essential factor in maintaining a competitive edge in the logistics market.

In transport and logistics, the processes of cargo acceptance, delivery, and release (ADR) are
central to the efficient handling and distribution of goods. Currently, many companies follow
structured but often manual methods, which include verification of documents, visual inspection of
cargo, and manual recording of details in the acceptance phase. While this approach ensures a basic
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