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APPLICATION OF IT-METHODS IN MARITIME INDUSTRY TASKS

Abstract: This paper analyses the steady growth of the maritime industry across sectors of
the economy, transport, and logistics sectors, alongside the increasing use of software products
tailored to this field. At present, graduates of maritime higher education institutions are
predominantly trained to use existing IT-solutions. While they often possess strong operational
skills, they frequently lack expertise in programming, algorithm design, and applied software
engineering. It is proposed that the curriculum for the specialty F2 speciality in "Software
Engineering" include dedicated modules addressing maritime-specific challenges. This integration
would unlock new prospects for the advancement of both education and the maritime industry.

Keywords: software engineering, maritime industry, software development, maritime
engineer training.

The modern maritime industry is among the most rapidly developing sectors of the global
economy, particularly in transport and logistics. The constant growth in maritime shipping volumes
and increasing demands for safety and operational efficiency have driven the widespread adoption
of advanced information technologies. Digitalisation has become a catalyst for transformations
affecting both the technical infrastructure of maritime enterprises and approaches to specialist
training [1].

Information technologies are now deeply embedded in all aspects of the maritime domain:
shipping, port management, navigation systems, environmental monitoring, and marine
construction. Particular importance is given to software solutions for computer-aided ship design
(CAD systems), condition-based fleet maintenance systems, logistics chain monitoring platforms,
satellite navigation services, and simulators used in crew training.

The software market is expanding rapidly, with dozens of new products emerging each year
to meet the needs of the maritime sector. These tools not only automate routine operations but also
provide innovative capabilities for analysis, forecasting, and decision-making.

Despite the rapid adoption of digital technologies, most maritime higher education
institutions continue to focus on training students to use of existing IT-solutions. While graduates
are typically proficient in using standard software tools, they often lack foundational knowledge of
programming, algorithm design, and applied software development. This results in a gap between
maritime engineering education and the demands of the modern digital landscape.

Meanwhile, maritime companies increasingly require specialists capable of adapting or even
developing software solutions tailored to specific maritime challenges. Current educational
offerings only partially meet this demand [2].

The F2 speciality in "Software Engineering" offers a promising bridge between IT and the
maritime sector. Integrating maritime-specific content into the curriculum could help bridge this
gap. The inclusion of dedicated modules focused on maritime industry tasks would foster
interdisciplinary competence among students (see Figure 1).
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Figure 1 — Maritime Industry Modules for Integration into the F2 Software Engineering Curriculum

These modules may include:

- modelling of shipboard processes — creating digital simulations for analysing ship
performance under various operational conditions, from navigation to energy consumption,
enabling optimisation and increased operational efficiency;

- engine monitoring and control systems [3 — 5] — enabling real-time oversight of main and
auxiliary engines, facilitating rapid response to anomalies, preventing failures, and reducing fuel
consumption;

- hydrodynamic simulation software [6 — 12] — IT solutions used to compute water
resistance, analyse flow around the hull, and optimise vessel shape to improve energy efficiency
and seakeeping performance;

- shipboard process automation systems [13] — encompassing automatic control of engine
rooms, ventilation, power supply, and pump systems, significantly reducing the need for manual
intervention and enhancing reliability and safety;

- loading and unloading optimisation systems [14] — software for planning cargo operations,
calculating vessel stability, even load distribution, and mooring duration, thereby improving port
efficiency and reducing operational costs;

- development of maritime simulator software [15] — creating virtual environments to train
crew in simulated emergency scenarios, improving preparedness without posing risks to real vessels
or the environment;

- route simulation and logistics optimisation [16 — 18] — algorithms that model the most
efficient routes considering weather, load, and economic factors, contributing to reduced delivery
times and enhanced fleet competitiveness;

- port information systems development — platforms integrating data on vessel arrivals,
cargo operations, maintenance, and resources, facilitating centralised management and operational
transparency;
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- safety management systems — including IT tools for threat detection, access control,
personnel tracking, and emergency response coordination;

- processing of data from maritime sensor systems (loT) involves gathering, analysing, and
applying sensor data (e.g., temperature, pressure, motion, spills) to support informed decision-
making and provide a comprehensive overview of vessel and environmental status.

Such an approach would position the F2 speciality in "Software Engineering" programme at
the strategic intersection of IT and maritime engineering, shaping a new generation of versatile
professionals well-versed in both digital and maritime technologies.

The maritime industry is undergoing a digital transformation that demands new strategies in
professional training. Only synergy between traditional maritime education and contemporary IT
disciplines can meet the challenges of today. Integrating 1T-methods into the training of maritime
engineers—particularly within the F2 speciality — opens promising pathways for the development of
both the education system and the industry itself.
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obnacmi Ha eKpati, wo 0036015€ GU3HAYAMU KOOPOUHamu koavopy 6 npocmopi CIELAB, & sikomy
KOJip npeocmasiieHuti ceimaocunIon ma 080Ma XpOMAMUYHUMY CKAAO08UMYU, A MAKONHC DIZHUYIO
Midc  0soma Korvopamu 3a Odonomoeoio Gopmyau  CIEDE2000. Ompumani pesyromamu
00360715110Mb GUIHAYAMU CHPUILMAEMY DISHUYIO MIJNC KOTbOPAMU MA MONCIUGICb PO3PIZHUMU iX
6i3YANILHO.

Ipu cTBOpEHHI KOHTEHTY, TaKOro SIK JU3aiiH BeO-CTOPIHOK, aHiMalis, iHTepdelc mporpamu
Ba)JIMBUM € BHUOIP KOJIBOPIB BIAMOBIAHO A0 BUMOT eproHoMiku [1-2]. st nporo HeoOXigHO TOYHO
BU3HAYATH BIACTHBOCTI KOJIBOPIB, IO 3acTocoBaHi. [Ipu moemHanHi iHTEpdeicy 3 TOTOBHMH
300pakeHHSMHU 200 1HIIMMH MPOTpaMaMK aKTyaJIbHIM € BUPINIEHHS 3a7adi BUOOpY KOM(OpPTHOTO
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