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Background

Why Drone?




Drone Application Area

PREDICTED VALUE OF DRONES
BY INDUSTRY

alue of business services and labor in billions
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Drone and Agriculture
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African Drone
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Drone Taxi

MLIT (Ministry of Land, Infrastructure and Transport), Korea

air Taxi by 2C
South Korea is investing
around 24.5 billion won
($22 million) to develop
the so-called K-Drone
System.




Drone Taxi
Dubai ready

Digital Transformation

e TaxI-drone service ready to take off in Dubai

e Two technologies with an increasing number of appl
cations are joining forces in Dubai to provide cifizens
with a service that was previously only in the imagina
fion of filmgoers: autonomous flying cars or, in other
words, taxi-drones.



Drone and Constructlon

Drones could save 100s of construction work




Drone Delivery




Section 1




Drones Market - Growth Rate by Region (2020 - 2025)
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Source : Mordor Intelligence

To understand geography trends, Download Sample Report.
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What Types of Drone




What Types of Drone

Commercial Drone Racing Drone



Section 4

Drone Control

echnolog




How to Move
Pitch, Roll, Yaw

 Roll: Moving to left or Right

e Pitch: Moving Forward or
Backwards.

eYaw: Rotation




1. Throttle Control
(Take off and Landing)

3. Roll Control (Right and Left)

4. Yaw Control (Rotation)




Dynamic Equation

rotation matrix i1s as 10l1ows; Moving Equation

(robot, Drone)
cos O cosy cosOsiny —sin O

R=|sinysinBcosy —cospsinyy cospcosy +sindpsinBsiny singcosH
cos¢psinBcosy +sindpsiny sinBcospsiny —sindpcosy cosOcosd

T 1s a matrix for angular transformations[20].
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Dynamic Equation

e x = Ax(t) + Bu(t)
e v =Cx(t) + Du(t)

' § G(s)=C(SI-A)-"+DU

e After the linearization is done
*The input matrix is determined,

4=mm \odern Control Dynamic Equation



Dynamic Equation

o Accordingly quadrotor hover, longitudinal and
lateral tlight PID would be as follows, respectively:
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+u(t)= Ky (f) +Kin Je(v)d(v) + Kyde(t)/dt
U(t) =Koce(t) 4 Keile(v)d(v) + Kye det/d
U (t) =iK de () £Kgle(v)d(v) + Ky det/dlt
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Drone Control

Multivariable Control







Conclusion
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