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Program de studii: Echipamente si instalatii de
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Anul: I

Semestrul: 2

Credite ECTS: 3

Tipuri de activitati: Curs, Laborator

Tip evaluare: E

Titular: S.I.dr.ing. Petre NEGREA

Study Program: Aviation Equipment and
Installations

Year: Ill

Semester: 2

ECTS Credits: 3

Types of activities: Lecture, Laboratory
Assessment: E

Lecturer: Lect.Phd,Eng. Petre NEGREA

SCOPUL DISCIPLINEI

COURSE PURPOSE

Disciplina urmareste aprofundarea cunostintelor
privind miscarea punctului material 1n
referentiale inertiale si neinertiale, definirea si
utilizarea sistemelor de coordonate utilizate in
navigatia aeronauticad si aerospatiala, precum si
aplicarea transformarilor de coordonate. Se pune
accent pe integrarea teoriei cu aplicatiile practice
prin analiza erorilor senzorilor inertiali si a
sistemelor de navigatie.

The course aims to deepen knowledge of the
motion of a material point in inertial and
non-inertial frames, the definition and use of
coordinate systems in aeronautical and
aerospace navigation, and the application of
coordinate transformations. Emphasis is placed
on integrating theory with practical applications
through the analysis of inertial sensor errors and
navigation systems.

CERINTE PREALABILE

PREREQUISITES

- L .. . Mathematical Analysis; Special Mathematics;
Analiza matematica; Matematici speciale; . .
- . ... | Mechanics; Introduction to Aerospace
Mecanica; Introducere in ingineria aerospatial3; , . . .
. . . . Engineering; Onboard Equipment and Air
Echipamente de bord si navigatie aeriana | .
Navigation |
OBIECTIVE OBJECTIVES

« intelegerea miscdrii punctului material in
diferite referentiale.

¢ Familiarizarea cu principalele sisteme de
coordonate utilizate in navigatie.

e Aplicarea transformarilor de coordonate intre
sisteme.

« intelegerea principiilor de implementare a
sistemelor de referinta.

¢ Understand the motion of a material point in
different reference frames.

¢ Become familiar with the main coordinate
systems used in navigation.

¢ Apply coordinate transformations between
systems.

¢ Understand the principles of implementing
reference systems.

CONTINUT CURS

LECTURE CONTENT

Curs:

1. Miscarea punctului material in referentiale
inertiale si neinertiale

2. Miscarea punctului material in raport cu
Pamantul

3. Sisteme de coordonate implementate
software (S, SFCP, SVLG, SOL, SV)

4. Sisteme de coordonate implementate
hardware

1. Motion of a material point in inertial and non-
inertial frames

2. Motion of a material point relative to Earth

3. Software-implemented coordinate systems
(SI, SFCP, SVLG, SOL, SV)

4. Hardware-implemented coordinate systems
5. Coordinate transformations between
orthogonal systems (rotations, vectors,
guaternions)
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5. Transformari de coordonate intre sisteme
ortogonale (rotatii, vectori, quaternioni)

6. Transformari de coordonate intre sisteme
neortogonale

Laborator:

1. Modelarea accelerometrelor si studiul erorilor
2. Modelarea girometrelor si studiul erorilor
3. Transformari de coordonate

4. Determinarea atitudinii cu metoda Wilcox
guaternionica

5. Studiul unui navigator inertial strap-down
bidimensional (plan vertical)

6. Studiul erorilor navigatorului strap-down
bidimensional (plan vertical)

7. Studiul unui navigator strap-down
bidimensional (plan orizontal)

6. Coordinate transformations between non-
orthogonal systems

Laboratory:

1. Modeling accelerometers and error analysis
2. Modeling gyrometers and error analysis

3. Coordinate transformations

4. Attitude determination using Wilcox
guaternion method

5. Study of a 2D strap-down inertial navigator
(vertical plane)

6. Error study of the 2D strap-down navigator
(vertical plane)

7. Study of a 2D strap-down navigator
(horizontal plane)

METODE DE EVALUARE

EVALUATION METHODS

Exam, Evaluare continua

Exam, Continuous Assessment

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

¢ Capacitatea de a interpreta miscarea in
referentiale diferite.

e Abilitatea de a utiliza si transforma sisteme de
coordonate.

e Competenta de a evalua erorile si limitarile
senzorilor inertiali.

¢ Dezvoltarea responsabilitatii si a capacitatii de
lucru in echipa.

¢ Ability to interpret motion in different
reference frames.

o Skill in using and transforming coordinate
systems.

e Competence in evaluating inertial sensor
errors and limitations.

¢ Development of responsibility and teamwork
skills.
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