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SIMULATION MODELING FORMAT
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surface commands. Copyright 2024 The MathWorks, Inc
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subsystem serializes the outputs to MAVLInk messages using MAVLink Serializer
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perform system analysis




Machanics Explorer-Quadrokor_Motors.

Physical Modeling

Model construction techniques and best practices, domain-specific
modeling, physical units

Simscape

MATLAB BXIPPO

V_(mis)
% {m) Drag
)F M) Fixad =
oz Mass Gth Ordar
B d H f
¢ 8wl Weight Paint Mass
DCM
b=
Thrust
v {mis)
Body w_{radis)
Cuaternion b
M, (N-m) cl, il
A, (mis?)
HAnm) Ceantinuaus Vg (1 b TP W
5 S O ammp Y v
V imis) Ahim = PP b 2 q b
oo G )

Vehicle Dynamics

Model aerodynamics, propulsion, and motion of aircraft and spacecraft
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https://www.mathworks.com/help/physmod/simscape/physical-modeling.html
https://www.mathworks.com/help/uav/ref/guidancemodel.html
https://www.mathworks.com/help/aeroblks/equations-of-motion-1.html
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UAV Package Delivery Example

Multirotor Aircraft
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https://jp.mathworks.com/matlabcentral/fileexchange/63580-quadcopter-drone-model-in-simscape
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https://www.mathworks.com/help/releases/R2022a/uav/ug/pid-autotuning-for-uav-quadcopter.html
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MUCH
TOGETHER

TEA PROJECT
TECNALIA ELECTRIC AIRCRAFT

VUELO CONTROLADO DE AERONAVE DE PROPULSION ELECTRICA DISTRIBUIDA

presentacion: David Culla

Aroa Negocio Acroespacial
Aroa Negocio Fabricacién Avanzada

tecnalia J

MATLAB BXIPPO

VALIDACION DE LA PLANTA

Dos modelos:

Modelo de planta con ecuaciones dinamicas (ED)

Modelo Simscape Multibody (MEC)
Una misma orden de trayectoria comandada en ambos modelos
Misma estrategia de control y mismas ganancias en ambos modelos
Se compara respuesta de motores y error de seguimiento

2[B[SF &
r Simscape |

Error de Estrategia i
trayectoria de control
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U:f(el
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TRAYECTORIAS e=xd-xc CONTROL E.D. ACELERACIONES

PID ddx(ty/dt=f(U) xc(t)= ff ddx dt

f xc(t)

CALCULOS
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GRAFICOS
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https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/images/events/matlabexpo/es/2019/bilbao-control-strategy-electric-propulsion_tecnalia.pdf
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Simulate Hover,
Transition and Fixed

Wing Guidance Mission.

Tit Rate 15deg/sec
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%Automate reference tracking optimization for cascaded loop.
automatedHoverControlTuning;

%% Roll rate
if TunePrRr
io(1) = linio([mdl '/Autopilot/Multicopter Controller/Attitude Control/Roll Rate
i0(2) = linio([mdl '/Autopilot/Multicopter Controller/Attitude Control/Demux2'],
rollRateSys=linearize(mdl,io,options);
[C,~]=pidtune(rollRateSys, 'PDF',50,ctrloptions);
P _ROLL RATE=C.Kp;
D ROLL_RATE=C.Kd;
if C.Tf<eps
C.Tf = 9.01;
end
N_ROLL_RATE=1/C.TF;
end

%% Pitch rate
if TunePrRr
io(1) = linio([mdl '/Autopilot/Multicopter Controller/Attitude Control/Pitch Rat
i0(2) = linio{[mdl '/Autopilot/Multicopter Controller/Attitude Control/Demux2'],
pitchRateSys=linearize(mdl,io,options);
[C,~]=pidtune(pitchRateSys, "PDF',50,ctrloptions);
P_PITCH RATE=C.Kp;
D _PITCH RATE=C.Kd;
if C.Tf<eps
C.Tf = 9.01;

MATLAB EXPO
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Legend
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CASE:1 STATIC AND NON-DEFORMATIVE OBEJCT DETECTION AND
TRACKING (NON-REALTIME VIDEO)

Development of Real-Time
Object Tracking algorithm for
UAVS

DEVSHREE KUMAR,(SCIENTIST,MAV
UNIT,NAL,BENGULURU)

SUVARNA AGARWAL (M.TECH STUDENT)

Computer vision capabilities
for situational awareness e

DETECTED OBJECT IN VARIOUS FRAMES

28
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https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/solutions/aerospace-defense/files/2017/expo-in/development-of-real-time-object-tracking-algorithm-for-uavs.pdf
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MILITARY AIR & INFORMATION

Alexander McCuish — Flight Control Specialist

6" Nov 2012

The Use Of MathWorks Tools in the
Unmanned Air Systems Design Process

BAE SYSTEMS

Examples of Use

BAE SYSTEMS

« Electromechanical Actuation Modelling

« Environmental Control System Modelling

« Image Analysis — Object Detection and Recognition
« Flight Data Plotting

= Air Vehicle Concept Analysis

BAE SYSTEMS

MATLAB / Simulink - Pattern of Adoption

Generally the adoption of MathWorks’ products

follows a similar pattern;

* Initial use to support current process and
tools e.g. data transfer, data visualisation.

» Spreads to use in early stages of lifecycle to
rapidly assess various options.

* Use extends across the lifecycle as
confidence and capability grows.

* Aided by
* Need to maintain commonality with other
disciplines.

* Pool of recent graduates more familiar with
MATLAB/Simulink than Fortran.

* Resisted by
+ Inertia of legacy (qualified) toolsets.
* Investment to make the change,
* Appropriate time to make the change.

D BAE Systems (Operations) 2012 BAE Systems Proprietary

Model Based Development l' =
Lifecycle .,

Mode! Based Development l = -
Lifecycle e
=
L B
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MATLAB EXPO

Input: Point Cloud Map Output: Labelled Landing Zone Points

Point Type | Dangerous Unsuitable Risky Suitable
Color

Link to the example :
Determine Safe Landing Area for Aerial Vehicles Example
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