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This course introduces the fundamental principles of multirotor unmanned aerial vehicles (UAVS).
Topics include coordinate systems, multirotor, flight principles, kinematics, and dynamic modeling.
Students will derive the equations of motion for a multirotor and design basic linear controllers based on
the derived dynamic model. The stability and performance of the resulting closed-loop system will also
be analyzed. MATLAB will be used to simulate and visualize multirotor flight dynamics and control
responses. Finally, students will implement basic attitude control algorithms on an experimental
quadrotor platform.
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The objective of this course is to provide students with the fundamental knowledge and practical
skills required to analyze multirotor flight dynamics, develop dynamic models, design and analyze flight
control systems, and implement attitude control algorithms on an experimental platform.

AALn AREFAEF A I I RARLE S 2R RFPELPFHEFEH R
EMRHRT LR RE RFAIFE R AH R EG i o

PowerPoint teaching materials
?iﬁi%— |— 29 4 2 21 E o1 2 A s ’ N g_ A4
FEETEMAR A ERAZPERPH T FPEIH
¥F & B
TH i s ks X . s
?teaching W5 % (ppt) | Erid e [Ip ¥ d
7 e -\ 2 . S-pn —/ﬁ o
materials (%8 425 [1p WHEER e
?i§1 ’é: 23 sk p 24 24 2 =5 -4 8 5 33
. | R W) et (1§ 4 v spaR 4 W 5y
teaching i . )
[ %x=7 e
methods




2312 (WY 2 (8 %% s R (g% T %

Evaluation |Ml3kis (7% [(]¥p @ 3R 2 [ El e [ ERiEiEa
tools HES R [(]H s
KE TR
teaching  [IlFAZ 2k Wi FeT 3 L5 % et
resources
E g

i A
instructor’s

information
PAL S g S
R AN LN
H a3 mF R @ | F | ViE | A
Introduction to UAV systems,
System

multirotor configurations, and 3 D1

introduction flight principles.

Coordinate |Coordinate systems, attitude
systems and |representation using Euler
attitude  |angles and quaternions, and
representation [coordinate transformations.

Kinematics and Newton-Euler

dynamics of multirotor
Kinematics |[systems, including

and dynamics |translational and rotational 6 2 D1, D3, D4, D8
modeling |dynamics. Numerical

simulation using

MATLAB/Simulink.

: Hovering equilibrium,
Nonlinear Jacobian-based linearization
System . 6 2 D1, D3, D4, D8
) . and state-space representation
linearization

of multirotor systems.

Introduction to PID control

Fight . .
controller and_classmal fll_ght control 12 5 D1 D3, D4, D8
. design for multirotor systems,
design ) :
including pole placement.
System Implementation and
integration |experimental validation of 3 3 3 D1, D2, D3, D4,
and quadrotor attitude control on D7, D8
experiments |an experimental platform.
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1 Introduction to UAV systems
2  |Coordinate systems and attitude representation
3 |Coordinate systems and attitude representation
4 Kinematics and dynamics modeling
5  |Kinematics and dynamics modeling
6 Kinematics and dynamics modeling Homework 1
7 Nonlinear System linearization
8 Nonlinear System linearization Homework 2
9 Introduction to PID control Midterm Exam
10 |Classical flight control design for multirotor systems
11  [Classical flight control design for multirotor systems
12 |Classical flight control design for multirotor systems
13 |Classical flight control design for multirotor systems Homework 3
14 |System integration and experiments
15 |System integration and experiments
16  |System integration and experiments Final Project




