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AUV LAYERED DISTRIBUTED EMERGENCY CONTROL
SYSTEM

G.D. Eliseenko, A.V. Inzartsev, A.M. Pavin

The work considers the concept and implementation of an emergency control system (ECS) to increase the sur-
vivability of autonomous underwater vehicles (AUV) of different types and functionality. The task of raising the AUV
survivability can be solved in several ways: dual redundancy of software and hardware means and providing their
mutual coherent (consistent) functioning. ECS is based on a hierarchal decomposition of solving tasks and includes
several software layers and hardware components. The ECS software component controls the software's integrity,
prelaunch diagnostic, errors, and emergency monitoring. The ECS hardware component provides capabilities of
positioning and emersion of AUV in case of its computational system malfunction. The key feature of the proposed
approach is the "relatively independent” behavior of the systems in different operational modes (both routine and
emergency) and the capability of the ECS to perform the predetermined task (mission) to the maximum extent. Differ-

ent scenarios of AUV behavior in emergencies are consid.

Key words: autonomous underwater vehicles, emergency control system, control system, diagnostic, hard-

ware-software means of ECS.

Recommended citation:

Eliseenko G.D.,InzartsevA.V.,PavinA.M.AUVLAYEREDDISTRIBUTED EMERGENCY CONTROLSYS-
TEM//Underwater Investigationand Robotics.2020.No.4(34).P.23-30.DOI:10.37102/24094609.2020.34.4.003.

1. Boreyko A.A., Inzartsev A.V., Mashoshin A.L., Pavin A.M., Pash-
kevich L.V. Sistema upravieniya ANPA bol'shoy avtonomnosti. Proceeding of
XV Vseros. nauch.-prakt. konf. "Perspektivnye sistemy i zadachi upravleniya".
Rostov-na-Donu: Izd-vo YuFU, 2020. P. 210-213. ISBN 978-5-9275-3549-1.

2. Inzartsev A.V., L'vov O.Yu., Sidorenko A.V. Khmel'kov D.B. Arkhitek-
turnye konfiguratsii sistem upravleniya ANPA. Underwater Investigations and
Robotics. 2006. No. 1 (1). P. 18-30.

3. Sputnikovyy treker Iridium RockStar. — URL: https://sport-marafon.
ru/catalog/sputnikovye-trekkery/sputnikovyy-treker-iridium-rockstar/ (usage
date: 16.11.2020).

4. ALP-365/EL Pinger — Acoustic Locators- Benthos. — URL: http://
www.teledynemarine.com/alp-365-el-pinger (usage date: 16.11.2020).

5. S2C R 18/34 USBL communication and positioning device. —
URL: https://evologics.de/acoustic-modem/18-34/usbl-serie (usage date:
16.11.2020).

UNDERWATER INVESTIGATIONS AND ROBOTICS. 2020. No. 4 (34)

6. Inzartsev A.V., Pavin A.M., Bagnitskiy A.V. Inzartsev A.V., Pavin
A.M., Bagnitckii A.V. Actions planning and execution in the inspection under-
water robot on the basis of behavioral methods. Underwater Investigations and
Robotics. 2013. No. 1 (15). P. 4-16.

7. Eliseenko G.D., Pavin A.M. The software for AUV mission prepara-
tion and support. Underwater Investigations and Robotics. 2013. No. 2 (16).
P. 16-23.

8. Inzartsev A.V., Matvienko Yu., Pavin A.M, Vaulin Yu., Scherbatyuk
AF. Algorithms of Autonomous Docking System Operation for Long Term
AUV. Proceedings of 14th Int. Symp. on Unmanned Untethered Submersible
Technology (UUSTOS5). Durham, New Hampshire, USA, 2005.

9. Inzartsev A.V, Pavin A.M, Rylov N.I. Development of the AUV Auto-
matic Docking Methods Based on Echosounder and Video Data. Proceedings
of 24th Saint Petersburg Int. Conf. on Integrated Navigation Systems. Saint
Petersburg, 2017. P. 178-184.

37



MODELS, ALGORITHMS AND SOFTWARE

ELISEENKO G.D. — research scientist of control systems laboratory.
Institute for Marine Technology Problems FEB RAS

Research interests artificial intelligence, modeling, control systems,

robotics..

Adress: 5a, Sukhanov Str., Vladivostok, 690950.
Phone: +7 (423) 243-24-16.

E-mail: eliseenko@marine.febras.ru

Orcid ID: 0000-0003-0386-0068

INZARTSEV A.V. — doctor of engineering, chief researcher scientist,

professor, director of the control systems laboratory.

Institute for Marine Technology Problems FEB RAS

Research interests computer science, system programming, software

architectures of control systems, underwater robotics.

Adress: 5a, Sukhanov Str., Vladivostok, 690950.
Phone: +7 (423) 243-25-78, +7 (423) 243-24-16.
E-mail: inzar@marine.febras.ru

Orcid ID: 0000-0002-1842-9951

38

UNDERWATER INVESTIGATIONS AND ROBOTICS. 2020. No. 4 (34)

ABOUT THE AUTHORS

PAVIN A.M. — Ph.D. in technical sciences, leading researcher scientist
of the control systems laboratory.

Institute for Marine Technology Problems FEB RAS

Research interests: underwater robotics, control systems, pattern
recognition, artificial intelligence, navigation, AUV, ECS.

Adress: 5a, Sukhanov Str., Vladivostok, 690950.
Phone: +7 (423) 243-24-16.

E-mail: pavin@bk.ru

Orcid ID: 0000-0001-8878-7888

Manuscript received: 05.10.2020
Published: 25.12.2020



