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Fly a Drone Through a City Block
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Simulation in a Virtual Scenario

Plan Mission - Validate & Deploy
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Building Blocks for UAV Simulation

Plan Mission Design & Simulate Validate & Deploy

Design flight controller and simulate
plant behavior in virtual scenarios

Deploy flight controller and autonomy

Generate flight path for the mission algorithms to the platform

Simulated
Waypoints

=

Ground Control Station

e e ——————————
N o o e e e o e o

B
U S ————————

gw ‘ - Quadcopter_CortrolierWithNavgation a3
2 ® |[B3]uadcopter ControllerwithNavigation » - §
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]
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=
o
-
[ Flight Controller deployed to
¥ Pixhawk PX4 Autopilot
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MIL, SIL and HIL Workflows for UAV Simulation

Model-in-the-Loop
(MIL)

Simulator communicates
with the hardware

Simulator communicates :
with the host PC :
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HIL with Flight Controller Deployed on PX4

-

Inputs Flight Controller _ Plant Model

Host
L

[

=
i

Ground Control Station

{

§

129i#

S

Deploy on Hardware Full HIL Workflow
PX4 HIL ;

Communicates with
actuators, sensors and the
drone peripherals

PX4 sensors are disabled

Psuedo real-time operation

Real-time operation

speedgoat

real-time simulation and testing

......................................................

Focus of this talk
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Visualize Flight Behavior in a Virtual Scenario
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Model-in-the-Loop
(MIL)
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Design Autonomy Algorithms with UAV Simulation Workflow

__________________________________________________________________________________________________________________

Flight Controller Plant Model Scenario Simulation Onboard Autonomy

Host 7 Host
PC
Image Frame

Lidar Data Bus

r

OBCMsg
UAVState
o ] I = OBCComman ds
Mod e|-ln-the-L00p P I Obstacle Avoidance
(MIL) .

- \
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What is Pixhawk®

On-board sensors:
 Accel/Gyro: ICM-20689
« Accel/Gyro: BMI055 or

ICM20602

« Magnetometer: IST8310
« Barometer: MS5611
Interfaces:

8-16 PWM outputs
3 dedicated PWM
Dedicated R/C

5 serial ports

3 12C ports

4 SPI| buses

2 CANBuses

4\ MathWorks

Host machine

Power Man geme tBoard
5 = ol — >
: [ITY

ACT B/E PWR

— -

SR ,leI'lFlVVI( o

TELEM1 UART& 12CB

TELEM2 DSM/SBUS RC

=

Telemetry Link

SBUS OUT

GPS module
Motor Output

https://docs.px4.io/en/assembly/quick start pixhawk4.html
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UAV Toolbox Support Package for PX4 Autopilots

Simulink Block Library

B8 Simulink 51759 F591- - o X
@ Ao @s @
UAV Toolbox Support Package for PX4 Autopilots
> SerDes Toolbox ~
SimEvents Pd
> o5 12c Pxd P4 Bxd
> S::ZT;T(:D Animation Master Road e Status >
o Slave: Oxh uORE Message uORE Read uRE Write
> Simulink Coder Msg } )MEE
> Simulink Control Design %4 Sensor Blocks PX4 uORB Read and Write Blocks 12C Master Read > Msg >,
> Simulink Design Optimization vehicle_gps_position sensor_gtcel wehicle_gps_position
> Simulink Design Verifier Px4 P4 v PX4 )
> Simulink Desktop RealTime Jous A b Yt ,,.,,;,H H I—] P4 uORE Message PX4 uORE Read P¥4 uORE Write
> Simulink Extras Waster SO Yont
5 Simulink Real-Time Slave: Oxi Hcnz Diaviee: /dev/pwm_outputD
simulink Requirements 12C Master Write Px4 Analog Input PX4 PWM Output
simulink Support Package for O R B L] A h b/ b
» Simulink Support Package for | S‘M s S‘M b P4 u - Sy n C ro n O u S p u S u
Simulink Test ' = :] = -
Read Parameter —h(ﬂ-&) 3 - A P I ( - d d | )
> SoC Blockset l I I l I I
stateflow ATT BlAs MAX S P \t: TdevryAci e P Port: /dev/ttyACMO e S S a g I n g I e W a re
7 Statistics and. h_.-1ac.h|ne Learnir Read Parameter Seri\Receive Serial Transmit
> System Identification Toolbox
> UAV Toolbox
¥ UAV Toolbox Support Package
P4 Sensor Blocks
P¥4 uORB Read and Write
> Vehicle Dynamics Blockset
> Vehicle Network Toolbox P4 Status [» | PX4 Status [ P4 Status [» | PX4 Status [»
> Vision HDL Toolbox v } s > f_ }
N bl LI Tl x Latitude g X
= B } +* 4| |—"~"ﬂhﬁ'ﬁ } ), > \‘Q }
¥ -_F/fLong'rtud: | ¥
b Percentage b Attitude(MSL) [ zh
Accelerometer Battery GPS Gyroscope
P4 Status [B | PH4 Status [ | PH4
b ) chily Status [
* \ Chaly
¥
ED; Gh3 > aternion >r
Zp Chafy

Magnetometer

Radio Control Transmitter

Vehicle Attitude

4\ MathWorks
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‘ MathWorks:

PX4 Autopilots Support Package Relationship to PX4 Architecture

PX4 il =7}
UORS Read Msg WORB Write
Sesieccpccol Meop vehicle_gps_position
PX4 uORB Read PX4 uORB Write
*
v
PX4 PXd Status p
Status p b
2 3 Yp
Zp
Vehicle Attitude Accelerometer
PX4 Status PX4 Status
x (Z] X
C 1| &
L 1
r4 3 4
Magnetometer Gyroscope

PX4

NMM

vehicie_gps_position
PX4 UORB Message

Extornal
Connectivity

FasIRTPS

coR

Flight Control

Logging

To 50 Cand or via

MAVLre
Drivers
Camera Control Gimbal / Mount PX4 Status
- x Latitude [
) :
P TR Aspced Teiemetry. N > __//Lonqnude P
I Optical Flow, Altitude(MSL) [p
Distance Sensor,

e T n PX4 ___ Stausp
© chid
- | &8
& i cn3p
chad

Radio Control Transmitter

Autonomous Fhight
PX4
) e C
»> P
S O >
Position Controlier -
Vehicle Attitude
Attitude & Rate
Controlier

Arm PX4

ch1
Ch2 pevice: idevipwm_outputd

PX4 PWM Output

https://www.mathworks.com/help/supportpkg/px4/ug/px4-capabilities-integration.html
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‘ MathWorks:

PX4 Autopilots Support Package Relationship to PX4 Architecture

Data
Road Parameter
ATT_BIAS_MAX
Parameter

Latitude |
ARRUSH ML)

cnt
L~
- o2
- chs

Che
Radio Control Transmitter

vy

WV

Vehicl Atitude
PX4 Status
x
f .
z

Magrwtomater

Deploy Simulink Controller /

https://www.mathworks.com/help/supportpkg/px4/ug/px4-capabilities-integration.html
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UAV Simulation Workflow with PX4 and Simulink

__________________________________________________________________________________________________________________

Scenario Simulation Onboard Autonomy

7 Host
?\ PC

Image Frame

Host

r

Lidar Data Bus

OBCMsg

UAVState

o ] T :
Model-in-the-Loop P
(MIL)

‘OBCComman: ds

Obstacle Avoidance

.....................................................................................

....................................................

e



Model In the Loop

Flight Controller Plant Model

Host
PC

i o oM i e o' i

Model-in-the-Loop
(MIL)

__________________________________________________________

N
. ——————————— Tttt

4\ MathWorks
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Referenced Files  Modé Browser

i3
iid

Quadcopter Simulation in Simulink

TN " R v
 Fast Restart Back v v

v @ pint -
FILE PREPARE SIMULATE REVIEW RESULTS
B ¥ Quadcopter Simudation

@® (%] Quadcoptersimulation »
Q

=

=]

a
Commands
4 HIL Sensor
Sensor
Commands
HIL Actuator f——————=# MIL Acluator HIL Quaternion
Quatemion
= HIL GPS HILGPS p
” Controlier [:
Commanded Altitude (m) Circular Guidance
on
e @
o T Tl T oo
o 5 5 : 5 2 5 2 °
on

Copyright 2020 The MathWorks, Inc.

sopadsu Audor

o — —=as Ll
T
. a
..&1_.—! g o - . _-_[

ﬁanitor and Tune PX4 Host
Target Flight Controller with
Simulink-Based Plant Model

Use the UAV Toolbox Support
Package for PX4 Autopilots to verify
the controller design using PX4 Host
Target versus the simulator

Shipping example in UAV Toolbox

‘ MathWorks:
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https://www.mathworks.com/help/supportpkg/px4/ref/simulator-plant-model-example.html

Quadcopter Simulation in Simulink

[ Flight controller ] [

Plant model and ]

Commands

Commands

[

Provide simulated
commands

]

‘ MathWorks:

A

visualization ‘
1854
s
Commands HIL Sensor
HIL Sensor
[N
HIL Actuator P HIL Actuator HIL Quaternion 3 0\‘\_\
P HIL Quaternion 3 !
= HIL GPS HIL GPS o =
| -
‘ Controller Plant and Visualization £
/ ] i
{_ MAVLink -
N
Commanded Altitude (m) ) [Circular Guidance\ "
On
double [1x4)
%u)_““d" Inguts [0-1]
e —— — i e T : Force and Moment Calculation GOOFngIdbndydynarmcs
0 9 B 7 5 3 2 § 0

J
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Quadcopter Simulation in Simulink

4\ MathWorks

®3 QuadcopterSimulation - Simulink

SIMULATION DEBUG MODELING FORMAT
& JL 3 Open ~ Stop Time | inf
H |op v @ |z
Project  New Library Step  Pause Stop Data
- v & Prnt ~ Browser Back v v Inspector
FILE BRARY PREPARE SIMULATE REVIEW RESULTS ry
§ QuadcopterSimulation =| 3
2| ® |*afQuadcoptersimulation » % g
3 -
g §
"
2
@ = o
g
3| =
- 25
|
Commands |- b Commands sl ‘ >l
1 - 2
e HIL Sensor
Commands |
HIL Actuator f=———==== HIL Actuator HIL Quaternion
HiL Quatemion i 15
| o
= HIL GPS HIL GPS i =]
[
i Controll Plant 8 1
| ontrolier o Visualtz ’
i
s
0.5
Commanded Altitude (m) Circular Guidance
= 0
N 1\
o
N k2
05 < / 05
/ 0
Copyright 2020 The MathWorks, Inc. S | //(0 5
West e
15 - 4 North
]
» 1 H
= Full Quadcopter Simulation

Dlagnostic Viewer

Running

92% 1=2808 [P

Body X axis
Body Y axis
Body Z axis
Trajectory
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Simulink Plant Modelling

High-Fidelity Low-Fidelity
Building UAV Programming UAV

- duin
W, (mis) s } F l Y Control
X_(m) ®
¥ Fre ) i inp Y Bth Order Stated
PRl Weight  Paint Mass
oo, b ) Thrust Fr b X Environment
v, (mis) N
Gty U e ) ¥ Forces
M (N-m) "
AM . oo it > u Fz 3 Contro
(mis®) p [
e } a State [p
b SISy TRy = 3 Environment
v (mis) = Ah im) éﬁ aP[r[r::; LR g i F
I T L hd 3
Physical Modeling Vehicle Dynamics Guidance Model
Model construction techniques and best practices, domain-specific Model aerodynamics, propulsion, and motion of aircraft and spacecraft Reduced-order model for UAV
y

modeling, physical units
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Software-in-the-Loop (SIL)

Simulated Waypoints

i

..t

_________________________________________________________

Flight Controller Plant Model

Host

(o , PC f
)

p
H

P = oo 2] e
e

|
%
3
§.H§ﬁ

N R R R S A L.

N
o ————————————— Tttt

4\ MathWorks
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SIL with PX4 HSP and Simulink Plant

i % T E
= M_-"
jm — = i o .
[ ————— = [ |
[ Y i Iy | -
Flight Controller in SIL ) ' 5 Monitor and Tune PX4 Host
o Vo dgrons % 127176 e 15 Target Flight Controller with

Simulink-Based Plant Model

5 o Bosirwcens E i os Use the UAV Toolbox Support

iw 2 . .

il ] Package for PX4 .f!\utopl_lots to verify

g = 4 = the controller design using PX4 Host
- = e Target versus the simulator

Shipping example in UAV Toolbox
(See Task 2 in the example)

Plant Model in Simulink

21
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SIL with PX4 HSP and Simulink Plant

= px4 .
\pORB Reader) | PWM output & x

Flight Controller

4

udp writerto
host target

=l

udp readerto.
host target

\_ sy,

North

riight Controller

Software in ¢the loop (SIL)

Video included with expo session content package

22



SIL with PX4 HSP and Simulink Plant

DEBUG

MODELING

HARDWARE

®3 Quad_Plant_top - Simulink

SIMULATION

DEBUG MODELING

FORMAT

3 = £y JOpen ~ it ] nf
Hardware Board “ L‘ 1_1 ar J i 5] ‘ 5 @ \bj HD
- T inf N " e - - -
£X4 Host Target ~ | Runen board Hanipere Seline M Monitor |~ REVIEW RESULTS | DEPLOY Project  MNew & sae Library Step Run Step
- Settings & Tune ~ - v & Prim v Browser g Fast Restart Back ~ - Forward
- -
HARDWARE BOARD MODE PREPARE RUN ON HARDWARE 2 | projeCT FLE LIBRARY PREPARE SIMULATE
- Tools
g < pxaDemo_FiightController_top = | » g - Quad_Plant_top =
3
@ |[P& prdDemo_FlightContraller top ¥ | B8 | ® [Pl Qued plant top » -
T =|=
B 2|2
= @ ‘5 =&
i o i@
E = 3
BT —— 1
i 3=
&= 1)
Fm -
e f b
sornpams " (— b -
vk, koca sostion "9 - L = g < }‘ . ~ Pas ass0.
- s
D !
Ji, e
renz oy |
L o — —
a3 | z e
NN ' e h [ i
= P—— ME =
App—
| ‘
e B[]
W
Gommanded Altitude (m) Circular Guidance
R T e e e e AR A
s
] - ]
" Flight Controller deployed 8 Plant Model and
== = 3 - - - -
» | as C++ Executable (SIL) » |5 Visualization in Simulink
Ready 2% FixedStepAuto ;| Ready 58% auto(ode3)

Video included with expo session content package

1opadsuy Aadold

4\ MathWorks
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SIL with PX4 HSP and Simulink Plant

4\ MathWorks

SIMULATION MODELING FORMAT

DEBUG

HARDWARE

~

Body X axis
Body Y axis
Body Z axis
~————— Trajectory

Tools
§ K. px4Demo_FiightController_top = |
® [[Pa] pxaDemo_FiightController_top ¥ v §,
2
= Q §
g | 3 2
¢ a| Flight ContreHer— l
Bil=
£t
g =L I I ) e
L ==
2
I S e
15

) o g

[}

» 1@; a
Running the model on 'PX4 Host Target... View diagnostics o6 1=0352 [l afb(FixedStepDiscrete) =
®, Quad_Plant_top - Simulink - o X

SIMULATION DEBUG MODELING
Tools . 05
] Quad_Plant_top =| 3
% ® [P Quad Plant top 3
- — 7 |
= |« 3
14D Plant M | 3
¢ Drone Plant Mode o=
Bl PO iy
e "
= . ]
L
— L E

] o

= ligh |

: — Flight Controller

=
.
e Software in the loop (SIL)
Running: pacing active. Unable to pace at specified rate 50% T=0.736

Video included with expo session content package
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Hardware-in-the-Loop (HIL)

_________________________________________________________

Inputs .
D Flight Controller
/ HPo(':st

] | I

v WAL 7l )
Ground Control Station

..........................

- Hardware-in-the-Loop o

-4

4\ MathWorks
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HIL with PX4 HSP and Simulink Plant

VVVVVV | = .
. =
= § | < 9 UAV Dynamics with MAVLInk Serialization =y U Dy e Ir Simulink. b
- ; g ©® |[Pa] UAV_Dynamics_Autopilot Communication » 5] UAV Dynamics with MAVLink (UAV_Dynamics. » v g e
My /———————— : e
£l |= i i | w el
g 3 8 - -
i & I
B gy
=
g -] F gt Cmsbend g o B bk
= U Vot Cormptar

PX4 Autopilot in Hardware-

QGroundControl — —
Eois in-the-Loop (HITL)

: T e e Simulation with UAV...
A. - T T Use the UAV Toolbox Support
o [ — = - P e Package for PX4 Autopilots to verify
S S d T the controller design by deploying on
ol the Pixhawk hardware board, in HITL
Plant Model in Simulink Shipping example in UAV Toolbox

Deploy on Hardware
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QGroundControl for

HIL with PX4 HSP and Simulink Plant Fla

¥4 UAV_Dynamics_Autopilot_Communication * - Simulink

Disarmed ~ | | Manual ~ MODELING FORMAT

Vehicle Set 18]
s ld
Browser

BRARY

System ID cr N |
Firmware M .

Unassigned
Di Unassigned
Disabled  Flight M Unassigned
Unassigned

UAV_Dynamics_Autopilot_Communication

®

[%a] UAV_Dynamics_Autopilot Communication b

Irchelpark

Referenced Files  Model Browser
Uagm»

.
Disabled Ie]
05s
Dsaied
300m
R —
SIMULATION DEBUG MAVLr Bridgs Source ACTUATOR bytes HIL_GPS_by Yo MAVLI Broge Sink
e oois
Hardware Board “ @ - T b o Sgnel Candiboning
PX Pixhawk 4 ~ | Runonboard || Hardware v| soptime [inf | Monitor | R
: Setings bl o
MODE PREPARE ARE 2 :
o s P ey
5 @ Quadcopter_ControllerWithNavigation 1 3
£ | @ [P Quadcopter ControllerwithNavigation » - 3 [
3 o
2
§ Q 3
- &
% 1+ ] o Theat
R sk
S
2 &
=
-
S
= s e =
= "Eimator DUt c Wi & Sond 1o Ackaior .
& Flight Controller deployed to & Plant Model
5 2 2 i Z AT Gl .
‘ Pixhawk PX4 Autopilot running in Simulink
Ready auto(FixedStepDiscrete) ;| Running: pacing active oded

Video included with expo session content package

&\ MathWorks
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HIL with PX4 HSP and Simulink Plant

® QGroundCentrol - [u] X | "
SIMULATION DEBUG MODELING FORMAT APPS ;' o g W 0 (v}
& L, 1Open ~ G Stop Time | inf
[ I 5] N ¢ & &
Project | New Library - Step  Pause Stop
- v &4 Prnt ~ Browser Back v -
PROJECT FILE LIBRARY PREPARE SIMULATE -
g ~ UAV_Dynamics_Autopilot_Communication = ?\;
£ | © |[%a]uav_Dynamics Autopilot Communication b v 3
s 2
B Z
= Q §
g g
H
% | =
| =
:
s =
=
R —
SIMULATION DEBUG MODELING FORMAT HARDWARE M B o gy s A
coms coMs
Hardware Board “ @ » » b Vot Sgnel Condboning
PX4 Pixhawk 4 ~ ] Runonboarg | Hardware =) [ Boedimeyint Monitor | REVIEW RESULTS | DEPLOY
_— - Settings &Tune ~ e
HARD' MODE PREPARE RUN ON HARDWARE -
‘uu.'wnmmnm‘l_ns-rnuxm Ot Sgna Condacnng.
§ <« Quadcopter_ControllerWithNavigation | 3
3
£ ® |[Quadcopter ControllerWithNavigation » ~| & P
: | g
s ¢
i a b
§ — Estmanea Vesooty
i =
-
— e = —
5 = = icer & Sord 1 ACkaor "
-H Flight Controller deployed to & Plant Model
5 B s i i 1
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Ready auto(FixedStepDiscrete) ;| Running: pacing active oded

Video included with expo session content package
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UAV Simulation Workflow with PX4 and Simulink

Model-in-the-Loop
(MIL)

Simulator communicates
with the hardware

Simulator communicates :
with the host PC :
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UAV Simulation Workflow with PX4 and Simulink

__________________________________________________________________________________________________________________

Scenario Simulation Onboard Autonomy

7 Host
?\ PC

Image Frame

Host

r

Lidar Data Bus

OBCMsg

UAVState

o ] T :
Model-in-the-Loop P
(MIL)

‘OBCComman: ds

Obstacle Avoidance
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....................................................
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Closed-loop autonomy simulation

N [

Up (m)

- \ » | ": ‘_ - \',..
Cuboid JRN Photorealistic |
Environments Environments
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Create environments and simulate sensor readings
UAV Scenario Designer

DESIGNER

o O H

TRAJECTORY

&

@

Latitude(deg) 40.704¢€

HH

Q

B

Update Rate(s) V

Longitude(d -74.016 : v ” Stop Ti Inf
New Open Save | ImportScenario Import Terrain oAgItiGEEeD) Cylinder Quadrotor GPS Default Layout | Run DpTie €} . Export Scenario
- - Altitude 0 (@ Parameters
FILE IMPORT REFERENCE LOCATION SCENE OBJECT PLATFORM SENSORS DEFAULT LAYOUT SIMULATE EXPORT Y
¥ Property Panel v UAVScenarioCanvas v UAVScenarioView )
- S —— B0EEeERERE
Name |Platform |
Reference Frame [NED v ] = 500 (\:) 1
L
StartTime IO | = ok “‘Q\ _
z )
Elevation Control [Snap To Ground Elevation] > \
-500 1
» Geometry
v Body Properties -1000 1
Y 74 ; ‘ I ‘ I
Position(m) [-on 1M amn rryr— — il 0 1000 2000
— X East (m)
v Scene Browser V) Es i T . , ‘ 1
o A ~ ~ ~
S 520 — D) )
~ Platiorms E | S S W S — L]
<
Platform 0 10 20 30 40 50 60 70 80 90
Time (s)
s e Trajectory Table v
CustomObject o i N - - -
CustomObject1 ’ Time X Y z Course Groui
CustomObject2 1 0 -583.0000 -133.0000 -52.0500 42.9300 =
CustomObject3 2 18.4260  -262.0000 16.0000 -52.0500 -11.5900
CustomObject4 \ 3 25.9700| -137.0000| -63.0000| -52.0500| -51.3600 ¥ X
CustomObject5 | 4 36.5420|  -27.0000| -243.0000| -52.0500|  -48.5400 >
L CustomObiect6 b \ » |
14

4\ MathWorks
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Integrate environments into full-system simulation

UAV Package Delivery Example

f P UAVState GCSCommandsFrssssssssssssssssssesssssssssssessssnsrsrsessssssseresessssssnsnss 3
) ™~
Ground Control Statio photorealisticSimulationEngi \ " .
Image Frame Image Frame N MultirotorModel
‘=] GCSCommands UAVState
D =3 UAVState
Lidar Data Bus 9| Lidar Data Bus
e
AN Z N
. OBCMsg ] OBCMsgs OBCCommands f=—==
nvironment & Sensor Modelg . .
:.... ........ ’ UAVState \ + a / N
Flight Controls + Plant Model |
OBCCommands
Obstacle Avoidance
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Integrate environments into full-system simulation

100
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-100
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photorealisticSimulationEngi N
Image Frame

UAVState

Lidar Data Bus
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Environment & Sensor Models

4\ MathWorks
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)
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UAV Scenario Motion Write

LLA
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roundspeed
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Position o Position

Velocity Velocity

Orientatio ientation
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Integrate environments into full-system simulation

4 photorealisticSimulationEngi N
Image Frame

UAV State
Lidar Data Bus
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Environment & Sensor Models

e

R ( ) !
( \ < ) Point cloud [
P\ Il
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Simulation 3D Scene Configuration

) Translation ;A
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UAV Simulation Workflow with PX4 and Simulink

__________________________________________________________________________________________________________________

Scenario Simulation Onboard Autonomy

7 Host
?\ PC

Image Frame

Host

r

Lidar Data Bus

OBCMsg

UAVState

o ] T :
Model-in-the-Loop P
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HIL with Scenario Visualization

o ————————

Flight Controller Plant Model Scenario Simulation

Host
PC

Host
PC
1 m—

I
[}
1
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1
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1

Ground Control Station

—

o ———————————————————————

- Hardware-in-the-Loop o
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HIL with Scenario Visualization

. 1>
|
A
v."
> . B st ettt — Scenario Simulation and
: A— ‘ s e ErTyE A s 5 8 B e Flight Visualization with PX4
E |7 e - | -l =t e e e ) Hardware-in-the-Loop...
e ; e ettt ~li .
¥ | 1= h i Demonstrates 3D scenario
L o f
¥ l pe  — Simulation and Flight visualization
e LI il —h © with PX4 Hardware-in-the-Loop
st - (HITL) and UAV Dynamics contained
. Yy
- - : 1 TR — b
mmE- l O H
| o 3” =

Shipping example in UAV Toolbox
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HIL with Scenario Visualization
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HIL with Scenario Visualization
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HIL with Scenario Visualization
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UAV Simulation Workflow with PX4 and Simulink
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Simulate and Deploy UAV Applications with SIL and HIL Workflows

- Why SIL and HIL?
— Ensure safety in real flights
— Test flight behavior in simulation

« Why MATLAB & Simulink?
— Integrate with external autopilots
— Generate C/C++ code for onboard computers
— Scenario simulation with MATLAB and Unreal Engine
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UAV Toolbox
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Flight Telemetry Data Analysis
Flight Log Analyzer App
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Resources

Product Page
— www.mathworks.com/products/uav.html

= Product Overview Video
— https://www.mathworks.com/videos/what-is-uav-toolbox-1600154005892.html

= UAV Toolbox Support Package for PX4 Autopilots
— https://www.mathworks.com/help/supportpka/px4/index.html?s tid=CRUX topnav

=  Documentation
— www.mathworks.com/help/uav/

=  Examples
— www.mathworks.com/help/uav/examples.html
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