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Subject objectives

The aim of the lectures is to present to the students the basic technologies associated with development of
the unmanned and autonomous vehicles starting from the technologies concerning the remote operated
vehicles ROV, unmanned arial vehicles UAV, unmanned ground vehicles UGV, unmanned surface vehicles
USV, unmanned underwater vehicles UUV and all the unmanned autonomous vehicles of the mentioned
types.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_UO06] is able to identify and
formulate specification of simple,
practical engineering tasks,
distinctive for mechatronics

A student is able to identify and
formulate the simple tasks
associated with implementations
concerning the unmanned
vehicles which are closely
connected with mechatronics.

[SU1] Assessment of task
fulfilment

[SU2] Assessment of ability to
analyse information

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU4] Assessment of ability to
use methods and tools

[SU5] Assessment of ability to
present the results of task

[K6_W11] has a basic knowledge
about the life cycle of mechatronic
systems and objects

A student has the basic
knowledge on the life cycle of the
unmanned vehicles including their
mechatronic subsystems.

[SW1] Assessment of factual
knowledge

[SW2] Assessment of knowledge
contained in presentation

[SW3] Assessment of knowledge
contained in written work and
projects

[K6_W10] has a basic knowledge
about development trends in
terms of engineering and technical
sciences and scientific disciplines:
Mechanical Engineering,
Automation, Electronics and
Electrical Engineering, adequate
for Mechatronics curse

A student has the basic
knowledge concering the further
development of sciences,
technologies and implementations
connected with the unmanned
vehicles including the mechanical
engineering, automation and
robotics, electrotechnics and
electronics, etc.

[SW1] Assessment of factual
knowledge

[SW2] Assessment of knowledge
contained in presentation

[SW3] Assessment of knowledge
contained in written work and
projects

[K6_UO05] is able to use properly
choosen tools to compare design
solutions of elements and
mechatronics systems according
to given application and economic
crtierions (e.g. power demand,
speed, costs)

A student is able to choose and
use the tools including the
methods, models and algorithms
to perform the analysis concernig
the implemented subsystems of
the unmanned vehicles according
to the operational criteria.

[SU1] Assessment of task
fulfilment

[SU2] Assessment of ability to
analyse information

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU4] Assessment of ability to
use methods and tools

[SU5] Assessment of ability to
present the results of task

[K6_WO08] knows and understands
design and production processes
of elements and simple
mechatronic devices

A student has an ability to analyze
the basic technologies necessary
to design and manufacture the
elements and simple mechatronic
subsystems for the data
unmanned vehicle.

[SW1] Assessment of factual
knowledge

[SW2] Assessment of knowledge
contained in presentation

[SW3] Assessment of knowledge
contained in written work and
projects

Subject contents

The lectures concern, in turn the key technologies associated with the unmanned vehcles:

- autonomous systems

- sensors and effectors

- materials (Al materials, nano-materials)

- energy supply

- innovative propulsion

- IT technologies (communication, navigation, steering)

- stealth

- cosmic and satelite technologies and

- others

Prerequisites
and co-requisites

The student should have basic information in the field of applied physics and mathematics, mathematical
analysis, numerical methods, mechanics, including kinetics and dynamics, automation, robotics,
electrotechnics, electronics and basics of programming.
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Assessment methods Subject passing criteria Passing threshold Percentage of the final grade
and criteria Half-exam and exam 56.0% 100.0%
Recommended reading Basic literature Brzezina J. M. Atak dronéw. Wojskowy Instytut Wydawniczy,

Warszawa 2013.

Cwojdzinski L. Bezzatogowe Systemy Walki - charakterystyka, wybrane
probelmy uzycia i eksploatacji. Wojskowa Akademia Techniczna,
Warszawa 2014.

Dougherty M.J. Drony - ilustrowany przewodnik po bezzatogowych
pojazdach powietrznych i podwodnych (Drones. An illustrated Guide to
the Unmanned Aircraft That Filling Our Skies). Wydawnictwo
BELLONAS.A., © 2015 Amber Books Ltd.

Gerigk M.K. Modeling of performance and safety of a multi-task
unmanned autonomous maritime vehicles (in Polish: Modelowanie
ruchu i bezpieczenstwa wielozadaniowego bezzatogowego
autonomicznego pojazdu wodnego). Journal of KONBIN, Safety and
Reliability Systems, No. 1 (33), Warsaw 2015.

Gerigk M.K., Wéjtowicz S. An Integrated Model of Motion, Steering,
Positioning and Stabilization of an Unmanned Autonomous Maritime
Vehicle. TRANSNAYV the International Journal on Marine Navigation
and Safety of Sea Transportation. Volume 9, Number 4, December
2015, DOI: 10.12716/1001.09.04.18.

Gerigk M.K. Challenges associated with the design of a small
unmanned autonomous maritime vehicle. Scientific Journals of the
Maritime University of Szczecin, No. 46 (118) 2016, DOI:
10.17402/113, Published: 27.06.2016.

Gerigk M.K. Modeling of combined phenomena affecting an AUV
stealth vehicle. TRANSNAYV the International Journal on Marine
Navigation and Safety of Sea Transportation, Vol. 10, No. 4, December
2016, DOI: 10.12716/1001.10.04.18.

Gerigk M.K. Modeling of performance of a AUV vehicle towards limiting
the hydro-acoustic field. TRANSNAY the International Journal on
Marine Navigation and Safety of Sea Transportation, Volume 12,
Number 4, December 2018, DOI: 10.12716/1001.12.04.06.

Gerigk M.K. Modeling of performance of an AUV stealth vehicle.
Design for operation. Proceedings of IMAM 2017, 17th International
Congress of the International Maritime Association of the
Mediterranean, Lisbon, Portugal, 9-11 October 2017. Volume 1, @
2018 Taylor & Francis Group, London. A Balkema Book, ISBN
978-0-8153-7993-5, pp. 365-369.

Kalicka R. Podstawy automatyki i robotyki. Wydawnictwo Politechniki
Gdanskiej, Gdansk 2016.

Ty Audronis. Drony- wprowadzenie, Technologia i rozwiazania
(Building Multicopter Video Drones). Wydawnictwo HELION, © 2015
Helion S.A.
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Supplementary literature

1. Gerigk M.K. Badania interdyscyplinarne i rozw6j zaawansowanych
technologii w projektowaniu innowacyjnych platform i obiektow
ptywajacych. PISMO PG, Politechnika Gdanska, Nr 2 (209) Rok XXIlI,
Luty 2016.

2. Gerigk M.K. Technologie stealth w projektowaniu innowacyjnych
obiektéw ptywajacych. PISMO PG, Politechnika Gdanska, Nr 4 (211)
Rok XXIII, Kwiecien 2016.

3. Gerigk M.K. Konstrukcje bliskiej przysziosci. "PREZENTUJ BRON",
14th BALT-MILITARY-EXPO Baltic Military Fair, Gdansk, June 20-22,
2016.

4. Gerigk M.K. Plywajace konstrukcje bliskiej przysztosci - badanie,
projektowanie, budowa i wdrozenie (prezentacja, promocja projektu). Il
Formum Bezpieczenstwa Morskiego Panstwa, Ministerstwo Obrony
Narodowej, Akademia Marynarki Wojennej, Warszawa, 19 stycznia
2017 r.

5. Gerigk M.K. Proponowane innowacyjne obiekty i systemy walki
podwodnej opracowywane na Wydziale Mechanicznym i Politechnice
Gdanskiej - (prezentacja, promocja projektu). Seminarium zamknigte,
Wydziat Mechaniczny PG, Gdansk, 16 listopada 2017 r.

eResources addresses

Adresy na platformie eNauczanie:

TECHNOLOGIE POJAZDOW BEZZAtOGOWYCH i
AUTONOMICZNYCH (2024) - Moodle ID: 38176
https://enauczanie.pg.edu.pl/moodle/course/view.php?id=38176
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Example issues/
example questions/

tasks being completed

Q No. 1 (no more than 1 A4 page):

For the data vehicle (USV or UUV or AUV) could you please describe the basic set of forces (loads) in
operation:

- external forces (external loads)

- internal forces (internal loads)

Q No. 2 (no more than 2 A4 pages):

For the selected vehicle could you please give the basic information (mathematical modelling) on the
vehicle's motion:

- degrees of freedom,

- phenomena,

- hydrodynamic coefficients, forces, etc.

- equations of motion,

- states of equilibrium,

- steering and control.

Q No. 3 (no more than 1 A4 page):

For the data vehicle (AUV, UUV or USV) could you please describe:

- design requirements (parameters, characteristics) and operational requirements,

- assessment of performance, including the assessment of performance and safe operation,

- system engineering including the tests,

- operational requirements.

Q No. 4 (no more than 1 A4 page):

- key technologies for the Unmanned Maritime Vehicles development

- any new technologies comming.

Work placement

Not applicable
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