
 

  -2026 233 

 / ABSTRACT 

 
 

 
 
 

Azarov M.M., Shalyto A.A., Baranov S.B. Dynamic simulation complex for debugging 
and testing vessel motion and dynamic position control system algorithms.  
The report is devoted to dynamic simulation complex (DSC), which is designed in  

vessel motion and dynamic position control systems. There are discussed program components 
and operating modes of DSC.   
Keywords: dynamic simulation complex, vessel motion control system. 
 

 
 

 

 
  

 

Alekseev A.V., Antipov V.V., Mikhalchuk A.V., Smolnikov A.V. Proactive management 
model and technology the processes of fighting for the survivability of a ship, vessel.
Complex automation of shipboard control systems is currently considered as one of the main 
ways to improve the quality of their functioning and significantly reduce the negative impact 
of the human factor. It is shown that the development of proactive management technology 
based on digital twin technologies should be considered among the most promising areas of its 
implementation. As a variant, a model and a technological sample of the ship's survivability 
control system based on the KASOR robotic design complex are presented, which allows real-
time proactive decisions to be made to manage operational safety, localize emergencies and 
accidents, and combat ship survivability and monitor their effectiveness. 
Keywords: proactivity, control robotics, digital diary, CASOR technology, intelligent control 
support. 
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Alekseev A.V., Volgin P.N., Mikhalchuk A.V. The concept of the monograph  
 

The intensive development of information technologies and the need for their large-scale 
implementation on ships of the Russian Navy and ships of the Russian Navy have acquired 
such dimensions that it has become fundamentally important to discuss a number of 
accumulated problems among a wide range of specialists, the first of which, of course, is the 
accelerated development of methodology, methods and technologies for modeling the processes 
of warfare at sea. For a systematic understanding of not only the vast new modeling possibilities 
that have opened up, but also a balanced, at a new level, assessment of qualitatively new roles 
and functions of modeling, the authors propose a prospectus and participation in the preparation 
of a collective monograph. 
Keywords: modeling, fighting at sea, open programming, modeling technology, management 
intellectualization. 
 

 -

 
-

 

 
 

 

 -
 
 

 
 

 

Alekseev A.V., Zakharov V.V., Okhtilev M.Yu., Okhtilev P.A., Sokolov B.V. Systems and 
management description of the functioning processes of digital twins of complex objects 
at various stages of their life cycle. 
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This paper demonstrates how, based on a systems-management description of the processes of 
creating and using digital twins (DTs) of complex objects (COs) as processes of proactive 
(anticipatory) management of the structural dynamics of a given evolving situation, the 
corresponding tasks of DT analysis and synthesis can be described in terms of control theory, 
operations research, and artificial intelligence. With this approach, these tasks are formally 
described and solved within the framework of three basic tasks of model qualimetry and multi-
model systems: the task of analyzing the proactive management of the structural dynamics of 
an evolving situation, the task of monitoring the controlled structural dynamics of a DS, and 
the task of proactive management of the structural dynamics of a DS. Information is provided 
on the practical implementation of the developed systems-management approach to describing 
and using DTs of COs, based on fundamental and applied results obtained to date in the 
qualimetry of models and multi-model systems. 
Keywords: complex object, digital model, digital twin, cyber-physical system, qualimetry of 
models and poly-model complexes, proactive control of structural dynamics. 
 

 

 
 

 

Belyaev A.D., Bubnov E.A. Unified method of algorithmic testing of control systems for 
main power plants of marine equipment objects. 
This article proposes a unified method for algorithmic testing of control systems for main power 
plants of marine equipment. The method ensures the automated verification of automatic 
control algorithms both during their development phase and during inter-agency testing of the 
main power plant control system, using a single algorithmic testing methodology. 
Keywords: control system, automatic control algorithm, main power plant, testing method.
 

  

 

 

 
 

 

Bondarev V.A., Ermakov S.V., Malinin N.Z. The place of mathematical models in the 
structure of an operational process-centric digital twin of a marine vessel's circulation.
This article provides a brief description of Digital Twins Technology, both general and applied, 
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in the context of its use in maritime shipping, navigation processes, and ensuring efficient vessel 
circulation. The importance of mathematical models of a vessel in the formation and operation 
of a digital twin of a vessel's circulation is assessed. Requirements for mathematical models 
determining their suitability for use in a digital twin of a circulation are formulated. Examples 
of applicable models are provided. 
Keywords: marine vessel, circulation, mathematical models, digital twin. 
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Govorukhin V.P., Kalinov M.I., Rodionov V.A. Capabilities of domestic space-based 
systems for monitoring maritime traffic in the Baltic Sea and along the  
Ust-Luga  Baltiysk route. 
Simulation modeling was performed on the basis of scenario-time and difference-longitude 
methods and an assessment was made of the capabilities of domestic space systems for remote 
sensing of the Earth (remote sensing) for monitoring maritime traffic in the Baltic Sea and along 
the Ust-Luga  Baltiysk route. The low efficiency of domestic remote sensing systems has been 
revealed. Ways to increase it are proposed. 
Keywords: space system, spacecraft, method, technique, simulation modeling, capabilities, 
assessment. 
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Dikshev I.V., Erofeev V.A., Maslennikov A.V., Medvedkov M.S. Software tool for 
engineering analysis of welding in ship body structures for the production preparation stage. 
The implementation of end-to-end shipbuilding technology involves the digitization of all its 
stages and phases (digital design, digital engineering, digital manufacturing, lifecycle 
management, digital handover, digital twin during operation) by creating a unified information 
space for the designer, shipyard, and operator based on high-performance information and 
communication and computing infrastructure, as well as the system integration of production 
and shipboard equipment with system, application, and engineering software for various 
purposes. However, the creation and implementation of end-to-end technologies is a rather 
expensive and very time-consuming process. At the same time, actual production cannot be 
halted, and it continues to carry out shipbuilding programs for the construction and repair of 
ships based on existing technologies, where the level of automation in the technological 
preparation stage remains low, but the need for reliable and simple CAE tools is high.
JSC Umoss is currently developing a Russian computer system for the engineering analysis of 
welding and related technologies, CAE WeRTSim, for the production planning stage. The 
system is built on a software platform that integrates digital twins of welding processes with 
tools for the engineering analysis of welding technology. 
Keywords: welding and related technologies, CAE-software, end-to-end technology, digital 
twin, simulation modeling, welding deformation, SPDM-technology. 
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Dikshev I.V., Erofeev V.A., Maslennikov A.V., Medvedkov M.S. Determination of 
parameters for the orbital welding of titanium alloys with a non-consumable electrode 
and a filler metal based on numerical analysis of the process. 
This article describes the use of a digital twin of gas-tungsten arc welding (GTAW) with filler 
metal to perform a numerical analysis of the orbital welding of a thin-walled titanium tube and 
elbow. Based on the numerical analysis, one of the possible combinations of process parameters 
has been determined, ensuring the required penetration of the joint and the dimensions of the weld 
legs. It was established that during the first pass, to avoid through-welding of the tube wall, the 
electrode must be offset laterally from the center of the joint by 1.0 mm toward the elbow. When 
welding the second pass to obtain the leg dimensions of the resulting two-pass weld that meet 
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GOST requirements, the transverse displacement of the electrode should be 0.8 mm toward the 
tube. The welding speed should change as moving from position 6 h to position 12 h. 
Keywords: GTAW-process, orbital welding, titanium alloys, digital twin, simulation 
modeling, weld shape, process parameters. 
 

 

 
 

 

Drigola V.K. Arctic Theater: NRTC as a key element of ensuring the security of the 
Northern Sea Route and Arctic Infrastructure. 
The Arctic Zone of the Russian Federation represents a space of strategic national interests, 
where traditional approaches to security face unprecedented challenges: extreme climatic 
conditions, vast unprotected distances, and growing activity by non-regional actors. The article 
argues that effective control over the Northern Sea Route and the dispersed Arctic infrastructure 
requires a transition to asymmetric, network-centric, and all-season solutions. Based on an 

the central role of swarm-capable naval robotic tactical complexes (NRTCs) in forming a 
sustainable security system is substantiated. Specific operational scenarios for the employment 
of heterogeneous NRTCs are proposed for long-range detection, anti-submarine warfare, 
protection of underwater infrastructure, and area denial. In conclusion, key requirements for the 

-
integration into the structure of the Northern Fleet forces is proposed. 
Keywords: Arctic, Northern Sea Route, Arctic Zone of the Russian Federation, naval robotic 
tactical complexes, navigation security, infrastructure protection, Northern Fleet, network-
centric warfare, Arctic Command. 
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Drigola V.K. The Functional Fleet Doctrine: From Hull Production to Naval Power Operator. 
The article analyzes the systemic crisis of modern Russian shipbuilding. The author argues that its 
nature is not a shortage of capacities nor import dependence, but an outdated management paradigm 
incapable of responding to new strategic challenges: the explosive proliferation of unmanned 
autonomous systems, the rapid degradation of the combat capabilities of traditional platforms (whose 
renewal cycle is an order of magnitude shorter than the physical life of the hull), and the historically 
formed gap between ship construction and its operation. Based on an analysis of the experience of the 
1990s 2020s and public statements by the country's leadership, the concept of a necessary paradigm 
shift is formulated  the Functional Fleet Doctrine. Its essence: the ship ceases to be an end product 
and becomes a temporary carrier of constantly updated combat capabilities, while the industry 
transforms from a hull producer into a naval power operator, managing the full lifecycle of combat 
capabilities. The article is addressed to participants of the "Maritime Salon-2026" conference as an 
invitation to discuss a new industry compact  the transition to the "Battleship-as-a-Service" model.
Keywords: shipbuilding, paradigm shift, lifecycle of combat capabilities, digital ecosystem, 
unmanned autonomous systems, network-centricity, digital thread, outcome-based contract. 
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Drigola V.K. The place and role of the digital twin in the control systems of the Navy of 
the Russian Federation. 
The article examines the evolution of digital twin technology from an engineering design tool to a 
key element of the control systems of the Russian Federation's Navy. Based on an analysis of the 
theoretical provisions of the concept in the context of the categories of common information space 
and virtual reality, the role of digital twins in improving the quality of operational and technical 
solutions is identified. An analysis of foreign experience (USA, NATO) in the application of digital 
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twins for naval group control is presented. Promising directions for the development of the 
technology for the purposes of the Russian Navy's command and control are determined. 
Keywords: digital twin, naval control systems, common information space, virtual reality, 
predictive maintenance, decision support, mathematical modeling, integrated logistics support, 
foreign experience, remote software modification. 
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Drigola V.K., Alekseev A.V., Bondyrev V.E., Ivanov D.O. Digital double of a distributed 
control system with artificial intelligence elements. 
In the development of the previously completed task of developing a digital twin of a distributed 
control system for typical control objects, the issue of justifying its five-element structure, 
implementation principles, and basic technological design, including the use of artificial 
intelligence elements, has been considered. Using the research design method, it has been shown 
that this innovative solution has the potential for development and is more competitive than 
modern alternative solutions such as Aegis by more than 27%, which is a significant advantage.
Keywords: research design; distributed control system, typical control object, digital twin, 
proactive control, scalability, invariance. 
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Zharkova E.V. Simulation of conditions for delivery of a floating platform to Tiksi port.
The article considers the problem of assessing the possibility of delivering a floating drilling 
platform to Tiksi port via the Northern Sea Route. A multicriteria approach is applied: ice 
conditions, route depths, and weather conditions are taken into account simultaneously. Based on 
the analysis of seasonal changes, it is determined that the optimal period for delivery is August-
September. Winter delivery is considered impossible without powerful icebreaker support. 
Keywords: floating platform, Northern Sea Route, simulation modeling, Tiksi port, ice 
conditions, multicriteria approach. 
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Iskanderov Yu.M., Laskin M.B., Lebedev I.S., Semenov V.V., Khasanov D.S. Intelligent 
support for modeling the viability of integrated supply chains. 
This article presents an approach to developing intelligent support for modeling the viability of 
integrated supply chains. A definition of supply chain viability is provided. It is noted that the 
functioning of modern supply chains is impossible without the full range of modern modeling 
methods, systems analysis, and the latest information technologies. The specifics of a 
methodological approach to ensuring supply chain viability are outlined. It is noted that the 
most important condition for ensuring the effective functioning of supply chains is their 
adaptation to changes in the internal and external environment. Predictive modeling based on 
intelligent systems using multi-agent technologies is becoming a key factor in the creation of 
modern supply chains. 
Keywords: intelligent support, modeling, viability, integrated supply chains, multi-agent 
technologies. 
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Kuznetsov A.L., Semenov A.D. Simulation Modeling of STS Cranes at a Container 
Terminal for Seaport Design. 
This article examines the problem of determining the optimal number of STS quay cranes at 
the seaport design stage. A method for analyzing crane performance is proposed based on 
simulation modeling of crane operation, considering the vessel's bay plan. A simulation model 
with 3D animation has been developed to evaluate productivity, crane utilization, and vessel 
handling time. The adequacy of the developed model is demonstrated. 
Keywords: container terminal, simulation modeling, container handler, sea cargo front.
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Makarov E.A., Bubnov E.A. Object-oriented design method for the human-machine 
interface of shipboard technical equipment control systems. 
This article proposes an object-oriented design method for the human-machine interface of 
systems controlling shipboard technical equipment. The method enables the systematic 
development of operator algorithms for solving routine management tasks based on the 
operational principles of the controlled object, followed by the determination of the 
composition, type, and form of the human-machine interface. 
Keywords: control systems, human-computer interaction, design methodologies, activity models.
 

  

 

 
  

Martynova L.A., Yakupov R.I., Znamensky D.A. Simulation model for evaluating  
the effectiveness of searching for small objects in an area using an autonomous 
underwater vehicle's roll maneuvering. 
This paper aims to compare the effectiveness of searching for small objects in the marine 
environment using a traditional autonomous underwater vehicle and a hydrobatic vehicle 
capable of roll maneuvering. Using a statistical testing method, the vehicle's motion and 
that of random objects were simulated, and the occurrence of objects within the vehicle's 
search detection zones was assessed. Comparative estimates of object detection were 
obtained for various vehicle forward speeds and hydrobatic vehicle rotational velocities.
Keywords: autonomous underwater vehicle, search for small objects, marine environment, roll 
maneuvering. 
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Martynova L.A., Yakupov R.I., Znamensky D.A. Simulation modeling of the operation of 
the system for determining the location of a small-sized robotic complex. 
To prevent the unauthorized flight of a small-sized unmanned aerial vehicle over the sea area, 
an imitation of the operation of the system for determining its location by the difference-range 
method based on a signal emitted from its board was carried out. The simulation takes into 
account the loss of the signal, its reflection and attenuation. Estimates of the error in 
determining the difference in the moments of arrival of signals at the points of reception and 
the error in determining the location of the drone are obtained. The results of field tests 
confirmed the adequacy of simulation modeling. 
Keywords: small-sized robotic complex, unmanned aerial vehicle, location determination, 
difference-range method, spatially separated receivers. 
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Mutovkina N.Y. The possibilities of the Monte Carlo method for evaluating the efficiency 
of marine cargo transportation. 
The article discusses the advantages and disadvantages of the simulation modeling method, the 
Monte-Carlo method, which involves random numbers, and the values that determine the 
simulation model. The essence of the method and its application in the designated area are 
determined. We develop a simulation model to predict the travel time of a cargo ship and the cost 
of cargo transportation. We demonstrated the operation of this model and commented on the results. 
Keywords: simulation, Monte-Carlo method, sea transportation, transportation costs, duration 
of the voyage, travel time, technical problems. 
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Nguyen Minh Chien, Baginova V.V., Nguyen Van Hung. Simulation modelling of 
container terminal operations in Vietnam's maritime transport and logistics system: a 
review of approaches and development directions. 
The paper systematizes approaches to simulation modelling of container terminal operations 
and substantiates the need to adapt them to the conditions of Vietnam's maritime transport 
and logistics system. Based on an analysis of international, Russian, and Vietnamese 
studies, it is shown that the existing empirical base on Vietnamese ports can be used to 
parameterize discrete-event simulation (DES) modules; however, it has not yet been 
integrated into a unified operational analysis tool. The results of the author's DES model of 
the Phuoc Long logistics center are presented, and a modular container terminal model 
framework is proposed, specifying input data, output indicators, and verification 
procedures. 
Keywords: container terminal, seaport maritime logistics, discrete-event simulation,  
hybrid modelling, Vietnam transport system. 
 

 

 
 

 

Ovchinnikov A.V., Markov A.S., Askeraliev A.A. Modeling of the use of complexes of 
technical means for the rescue of crews of disabled submarine in the Arctic. 
The article presents a modeling of a rescue operation in assistance to disabled submarines in 
the Arctic using various complexes of technical means. 
Keywords: disabled submarine, Arctic, complexes of technical means, modeling, rescue the 
crew. 
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Pronyakin N.S., Fedotov M.V., Devyatkov T.V. Software suite for evaluating the capacity 
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utilization of seaports and transport corridors of the Khasan transport hub. 
The article introduces a software system designed to perform an in-depth analysis of traffic 
congestion within the Khasan transport hub. This system is built upon the foundation of the 
RITM3 and ALINA GPSS platforms. The software provides researchers at the Maritime State 
University named after Admiral Nevelskoy with a powerful toolset to conduct extensive 
experiments such as identifying critical factors influencing the efficiency of both rail and road 
freight transportation etc. 
Keywords: simulation, RITM3, ALINA GPSS, traffic simulation, railroad freight 
transportation. 
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Pukha G.P. A combination of analytical and simulation modeling to assess the stability of 
naval communication systems. 
The article considers a solution to the problem related to the quantitative assessment of the stability 
indicators of the Navy's communication systems using analytical and simulation modeling.
Keywords: decision support, communication system, stability, analytical and simulation 
model, software package. 
 

  

 

 
 

 

Ryabchenko D.S., Sazonov K.E. Change in propeller thrust during impact interaction 
with a single ice floe.  
The paper addresses the problem of determining the additional thrust of a propeller arising from 
its impact interaction with fragments of crushed ice. A method for calculating the impact 
impulse is proposed, based on the kinematic parameters of the interaction between an ice floe 
and the blade profile, and an inelastic impact model. The average impact force and its projection 
onto the propeller shaft axis, which forms the ice thrust, are determined. Numerical evaluation 
results for a fixed-pitch propeller are presented. The conclusions obtained justify the need to 
account for impact loads when assessing the ice performance of ships.  
Keywords: propeller, ice thrust, impact interaction, crushed ice, impulse, ice performance.


