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The Syllabus

Aim: to give an overview about civil and public applications of the UAV and UAS with emphasis on necessity of the
automatic flight control of the UAV improving flight safety.

Topics: History of the powered flight. Airplanes, helicopters, drones and UAVSs. Basics of flight mechanics of the rigid-
body aircraft. Coordinate systems used in flight mechanics and flight dynamics. Equations of motion of the rigid-body
aircraft. Translational motion of the UAV. Rotational motion of the UAV. Dynamic models of the aircraft: SISO-, and
MIMO-models. Static and dynamic stability problems of the UAV. Automatic flight control systems of the UAVSs. Position
control of the UAVS. Flight path control of the UAVs. Speed control of the UAV. Analysis of the closed loop automatic
flight control systems of the UAV: reference signal tracking and noise attenuation ability. Controller synthesis for UAV
closed loop automatic flight control systems.

Schedule and Requirements

Weeks

1. Introduction to the subject. Syllabus overview. Requirements of the course. Flight history of
the powered flight. Airplanes, helicopters, drones and UAVS.

2. Control forces and control moments generated by control surfaces. Thrust vectoring
technology. Aircraft airframe, propulsion systems, and avionics.

3. Civil and public applications of the UAV and UAS. Basics of flight mechanics of the rigid-
body aircraft.

4. Coordinate systems used in flight mechanics and flight dynamics. Equations of motion of the
rigid-body aircraft. Translational motion of the UAV. Rotational motion of the UAV.

5. Test Paper N°1.

6. Dynamic models of the aircraft: SISO-, and MIMO-models. Static and dynamic stability
problems of the UAV. Flying and handling qualities of the UAVs. Dynamic performances of
the UAVs.

7. Automatic flight control systems of the UAVs. Position control of the UAVs. Roll angle
control systems, tracking problem analysis and disturbance attenuation evaluation.

8. Pitch angle control systems, tracking problem analysis and disturbance attenuation. Directional
angle control systems, tracking problem analysis and disturbance attenuation evaluation.

9. Test Paper N°2.

10. UAV flight path control. UAV height control systems.

11. UAYV speed control system.

12. Modern ground control stations. Unmanned Aerial Systems. Modern automatic flight control
systems technologies of the UAV.

13 Fly-by-Wire systems. Active Control Technology of the UAV. Control Configured UAVS.

14. Test Paper N°3.

15. Closing the Course. Improving. Evaluating. Marking.

All main areas of the course are evaluated by test papers. The course is successfully executed if and only if all 3 test papers
are marked with grades higher than 2. If there is any grade of ‘Unsatisfactory’ (Grade 1), or if there is any test paper is not
written one, the student must be cleared from the course.

To improve: If there is any test paper evaluated as ‘Unsatisfactory’, the student must be provided 2 occasions to improve.
The 15" lecture is also among those of available for improving.

Participation: The participation is not obligatory at all lectures with the exception of the test paper lectures.

Practice mark (p): average of the grades given for test papers.
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Quality Assurance: using feedback provided by the students for improving content and methods of teaching of the subject.
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