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Обеспечение безопасности движения судов является приоритетной за-
дачей развития морского транспорта. Ключевым элементом системы
морской безопасности является система навигации, позволяющая в ре-
альном времени получать информацию о местоположении судов, стату-
се их загрузки, скорости перемещения и рисках столкновения с другими
судами. Перспективной платформой для создания такой системы нави-
гации является автоматическая идентификационная система (АИС). 
Однако для превращения АИС в полноценную навигационную систему
требуется решить ряд задач связанных с выработкой алгоритмов син-
хроникации АИС с глобальной навигационной системой, автоматичес-
кой обработки сигналов, передаваемых АИС и оценки имеющихся рис-
ков. Для решения вышеперечисленных задач, в данной статье предло-
жена модель для разработки алгоритма определения местоположения
морских судов на основе данных АИС и принятия решений о необходи-
мости маневрирования в условиях близкого сближения судов. Показано,
что для прогнозирования и автоматического предупреждения судов о
потенциальных рисках удобно использовать оператор ранжирования
конфликтов судов. При этом, в качестве исходных параметров для оцен-
ки рисков используются передаваемые АИС данные о размерах, взаим-
ной скорости и ориентации сближающихся кораблей, а также размерах
домена безопасности.
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Abstract
Ensuring the safety of vessel traffic is of high priority for the development of maritime transport. One of the key elements of the mar-
itime security system is the navigation system, which provides real-time information about the location of vessels, their loading status,
speed and the risk of collisions with other vessels. A promising platform for creating such a navigation system is the automatic identi-
fication system (AIS). However, to turn the AIS into a reliable navigation system, it is necessary to solve a number of problems associ-
ated with the development of algorithms for synchronizing the AIS with the global navigation system, automatic processing of signals
transmitted by the AIS and assessing the existing risks. To solve the above problems, this article proposes a model for developing an
algorithm for determining the position of sea vessels based on AIS data and making decisions on the need for maneuvering in condi-
tions of close proximity of vessels. It is shown that it is convenient to use the operator for ranking the conflicts of ships to predict and
automatically warn ships about potential risks. At the same time, the data transmitted by the AIS on the sizes, mutual speed and ori-
entation of approaching vessels, as well as the size of the ship domain, are used as the initial parameters for assessing the risks.

Keywords: sea transport, navigation system, automatic identification system, AIS, algorithm.

References

1. Zhang C., Bin, J., Wang, W., Peng, X., Wang, R., Halldearn, R., Liu, Z. (2020). AIS data driven general vessel destination prediction: A random forest

based approach. Transportation Research Part C: Emerging Technologies. Vol. 118, 102729.

2. Dorozhko V. M., Lebedeva A. N. (2006). Expert views on the main situational models of the collective movement of ships. Management problems.
No. 4. pp. 43-49.Gao, M., Shi, G.-Y., Jiao Liu, J. (2020). Ship encounter azimuth map division based on automatic identification system data and support vec-

tor classification. Ocean Engineering. Vol. 213, 107636.

3. Zhang, L., Meng, Q., Xiao, Z., Fu, X. (2018). A novel ship trajectory reconstruction approach using AIS data. Ocean Engineering. Vol. 159, P. 165-174.

4. Grinyak V. M. (2020). Ensuring the safety of ship traffic based on the clustering of traffic parameters. The territory of new opportunities. Bulletin of the
Vladivostok State University of Economics and Service, vol. 12, no. 2, pp. 135-147.

5. Golovchenko B. S., Grinyak V. M. (2014). Information system for collecting data on the movement of ships in the marine area. Bulletin of the State
University of the Sea and River Fleet named after Admiral S. O. Makarov. Issue 2, pp. 156-162.

6. Mazzarella, F., Vespe, M., Damalas, D., G. Osio, G. (2014). Discovering vessel activities at sea using AIS data: Mapping of fishing footprints. 17th
International Conference on Information Fusion (FUSION), Salamanca, Spain, P. 1-7.

7. Zhang, W., Goerlandt, F., Kujala, K., Wang, Y. (2016). An advanced method for detecting possible near miss ship collisions from AIS data. Ocean
Engineering. Vol. 124, P. 141-156.

8. de Boer, T. (2010) Application of AIS data in a nautical traffic model. Delft University of Technology. 95 p.

9. Wang, N., Meng, X., Xu, Q., Wang, Z. (2009). A Unified Analytical Framework for Ship Domains. Journal of Navigation. 62, P. 643-655.

Information about authors:

Vyacheslav P. Dobritsa, South-West State University, Dr. of Physico-mathematical Sciences Information Security Department, Kursk, Russia 
Denis M. Zarubin, South-West State University, Research Officer Center for Advanced Research and Development, Kursk, Russia 
Natalia K. Zarubina, South-West State University, Research Officer Center for Advanced Research and Development, Kursk, Russia
Egor A. Shilenkov, South-Western State University, Ph.D. Director of the Center for Advanced Research and Development, Kursk, Russia
Dmitry G. Dobroserdov, South-West State University, Research Officer Center for Advanced Research and Development, Kursk, Russia 

ТРАНСПОРТ


