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NUMELE DISCIPLINEI: SISTEME DE ESTIMARE A
STARII APARATELOR DE ZBOR

COURSE NAME: SYSTEMS FOR FLYING
OBJECTS’ STATE ESTIMATION

DATE GENERALE

GENERAL INFORMATION

Program de studii: Sisteme complexe pentru
ingnerie aerospatiala

Anul: 2

Semestrul: |

Credite ECTS: 5

Tipuri de activitati: Curs, Laborator, Proiect
Tip evaluare: Examen

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

Study Program: Complex systems for aerospace
engineering

Year: 2

Semester: |

ECTS Credits: 5

Types of activities: Lecture, Laboratory, Project
Assessment: Exam

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

SCOPUL DISCIPLINEI

COURSE PURPOSE

Disciplina contribuie la perfectionarea inginerilor de
profil aerospatial, familiarizandu-i cu principalele
aspectele teoretice si practice legate de proiectarea

si implementarea software a estimatoarelor de stare.

The discipline contributes to the improvement of
the aerospace engineers, familiarizing them with
the main theoretical and practical aspects related
to the design and implementation of the state
estimators software.

CERINTE PREALABILE

PREREQUISITES

Analiza matematica, Matematici speciale, Teoria
sistemelor si reglare automata, Automatizarea
aparatelor de zbor, Sisteme de conducere a zborului

Mathematical analysis, Special mathematics,
Systems theory and automatic control, Aircraft
automation, Flight control systems

OBIECTIVE

OBJECTIVES

¢ Cunoasterea principalelor aspectele teoretice si
practice legate de algoritmii de proiectare a
observerelor pentru estimarea starii sistemelor
si/sau a intrarilor necunoscute.

¢ 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 continua,
utilizarea eficienta a resursele si tehnicilor de
invatare pentru dezvoltarea personala si
profesionala.

¢ Knowledge of the main theoretical and practical
aspects related to observer design algorithms for
estimating the state of systems and/or unknown
inputs.

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. Estimarea starii cu metoda celor mai mici patrate.
2. Observere de stare optimale.
3. Filtrul Kalman — Bucy si proiectarea observerelor
cu formula Bass-Gura.
4. Observere cu ordin redus:

- Observere cu ordin redus — algoritmul 1

- Observere cu ordin redus — algoritmul 2

- Observere cu ordin redus — algoritmul 3

- Observere cu ordin redus — algoritmul 4

- Observere cu ordin redus — algoritmul 5

1. Least squares state estimation.
2. Optimal state observers.
3. Kalman—Bucy filter and Bass—Gura observer
design.
4. Reduced-order observers:
- Reduced-order observers — algorithm 1
- Reduced-order observers — algorithm 2
- Reduced-order observers — algorithm 3
- Reduced-order observers — algorithm 4
- Reduced-order observers — algorithm 5
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- Observere cu ordin redus — algoritmul 6
- Observere cu ordin redus — algoritmul 7

- Reduced-order observers — algorithm 6
- Reduced-order observers — algorithm 7

(algoritmul ALGLOOR). (ALGLOOR algorithm).
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.

¢ 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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