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NUMELE DISCIPLINEI: SISTEME DE
CONDUCERE A ZBORULUI 11

COURSE NAME: FLIGHT CONTROL
SYSTEMS I

DATE GENERALE

GENERAL INFORMATION

Program de studii: Echipamente si Instalatii
de Aviatie

Anul: 4

Semestrul: Il

Credite ECTS: 5

Tipuri de activitati: Curs, Laborator

Tip evaluare: Examen

Titular: Prof. dr. ing. Mihai-Aureliu Lungu

Study Program: Aviation Equipment and
Installations Engineering

Year: 4

Semester: ||

ECTS Credits: 5

Types of activities: Lecture, Laboratory
Assessment: Exam

Lecturer: Prof. PhD. Eng. Mihai-Aureliu Lungu

SCOPUL DISCIPLINEI

COURSE PURPOSE

Disciplina contribuie la formarea viitorilor ingineri de
profil aerospatial, avand drept obiectiv prezenta
studentilor principiile de functionare, scheme
electrice si electronice de detaliu, lanturi de comenzi,
legi de comanda si constructia diferitelor structuri de
piloti automati pentru aparate de zbor subsonice si
supersonice.

The discipline contributes to the training of future
aerospace engineers, having as objective the
presence of students operating principles,
detailed electrical and electronic diagrams,
control chains, command laws and construction of
various autopilot structures for subsonic and
supersonic aircraft.

CERINTE PREALABILE

PREREQUISITES

Analiza matematica, Matematici speciale, Teoria
sistemelor si reglare automata, Mecanica fina si
mecanisme pentru echipamente de bord,
Automatizarea aparatelor de zbor, Echipamente si
sisteme giroscopice

Mathematical analysis, Special mathematics,
Systems theory and automatic control, Fine
mechanics and mechanisms for on-board
equipment, Aircraft automation, Gyroscopic
equipment and systems

OBIECTIVE

OBJECTIVES

¢ Cunoasterea principalelor aspectele teoretice si
practice legate de diveresele legi de conducere ce
asigura stabilizarea si controlul diferitilor parametri
ce caracterizeaza miscarile UAV-urilor si aeronavelor.
¢ Dobandirea de cunostinte si competente de
specialitate privind diveresele legi de conducere
(clasice si adaptive) ce asigura stabilizarea si
controlul aeronavelor in diverse etape ale zborului.
¢ Selectarea adecvata a procedeelor si etapelor unui
proces tehnologic, elaborarea documentatia
tehnologice de realizare a echipamentelor si a
instalatiilor de aviatie.

e Constientizarea nevoii de formare continug,
utilizarea eficienta a resursele si tehnicilor de
invatare pentru dezvoltarea personala si
profesionala.

¢ Knowledge of the main theoretical and practical
aspects related to the various control laws that
ensure the stabilization and control of the various
parameters that characterize aircraft movements.
¢ Acquisition of specialized knowledge and skills
regarding the various control laws (classical and
adaptive) that ensure aircraft stabilization and
control during various stages of flight.

e Appropriate selection of procedures and stages
of a technological process, development of
technological documentation for the production
of aviation equipment and installations.

* Awareness of the need for continuous training,
efficient use of learning resources and techniques
for personal and professional development

CONTINUT CURS

LECTURE CONTENT

1. Controlul zborului UAV-urilor cu aripa fixd
utilizand metoda pasului inapoi (- Metoda pasului

1. Fixed-wing UAY flight control using the
backstepping method (- Integrator-type
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fnapoi de tip integrator; - Metoda pasului ihapoi de
tip generic; - Utilizarea metodei pasului inapoi
pentru stabilizarea aeronavei in momentul
parasutarii incarcaturilor; - Controlul atitudinii mini
UAV-urilor folosind metoda pasului inapoi).

2. Modelarea matematicd a zborului QUAV-urilor
(-Quadrotor de tip 0S4 — prezentare generala;
-Ecuatiile de miscare ale QUAV-ului; - Forme
matriceale ale ecuatiilor de miscare ale QUAV-ului
0S4; - Completarea ecuatiilor de miscare ale QUAV-
ului cu termeni perturbatori datorati vantului si
incertitudinilor parametrice).

3. Controlul zborului QUAV-urilor utilizdnd metoda
inversdrii dinamice (- Proiectarea generala a legii de
control robust bazat pe metoda NDI; - Proiectarea
arhitecturii de control a QUAV-ului 0S4 cu metoda
inversarii dinamice de tip robust; - Validarea
software a arhitecturii de control NDI de tip robust).

backstepping method; - Generic-type
backstepping method; - Using the backstepping
method to stabilize the aircraft when parachuting
loads; - Mini-UAV attitude control using the
backstepping method).

2. Mathematical modeling of QUAV flight (- 0S4
quadrotor - general presentation; - QUAV
equations of motion; - Matrix forms of the 0S4
QUAV equations of motion; - Completion of the
QUAV equations of motion with perturbation
terms due to wind and parametric uncertainties).
3. Flight control of QUAVs using the dynamic
inversion method (- General design of the robust
control law based on the NDI method; - Design of
the control architecture of the 0S4 QUAV with the
robust dynamic inversion method; - Software
validation of the robust NDI control architecture).

METODE DE EVALUARE

EVALUATION METHODS

Examen

Exam

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

e Utilizarea cunostintelor din disciplinele
fundamentale ale ingineriei in efectuarea de calcule,
demonstratii si aplicatii, pentru rezolvarea de sarcini
specifice ingineriei: aplicant al cunostintelor
fundamentale in inginerie.

¢ Selectarea, combinarea si utilizarea cunostintelor,
principiilor si metodelor din domeniul ingineriei de
sistem si ingineriei aerospatiale prin scheme
functionale si reprezentari grafice pentru rezolvarea
de sarcini specifice domeniului: utilizator al graficii
ingineresti, al schemelor functionale si al metodelor
ingineriei de sistem.

e Utilizarea unor limbaje si medii de programare, a
unor aplicatii software si a tehnologiei informatiei
pentru rezolvarea de sarcini specifice ingineriei
aerospatiale: utilizator al aplicatiilor software
specifice.

¢ Using knowledge from fundamental engineering
disciplines in performing calculations,
demonstrations and applications to solve
engineering-specific tasks: applicant of
fundamental engineering knowledge.

e Selecting, combining and using knowledge,
principles and methods from the field of systems
engineering and aerospace engineering through
functional diagrams and graphical representations
to solve domain-specific tasks: user of engineering
graphics, functional diagrams and systems
engineering methods.

¢ Using programming languages and
environments, software applications and
information technology to solve aerospace
engineering-specific tasks: user of specific
software applications.
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