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LabVIEW and Single-Board RIO to
Control a Quadcopter
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- « Mekatronikk»
- « Meka-hva-for-no?»
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Intro — Problemstillinger

* Spk etter personer
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Intro — Problemstillinger

* Spk etter personer
e Kraftlinjer




Intro — Problemstillinger

* Spk etter personer
e Kraftlinjer
e Overvakning
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Intro — Lgsning?

* Helikopter
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Intro — Lgsning?

* Helikopter

— Mekanisk komplisert
e Dyrt!
e Skjort

— Mye vibrasjon
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Intro — Quadcopter

* Enkel konstruksjon
* Flere motorer
* Solid
* Kontroller
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Kontroll

* Posisjon

* Vinkel
— Roll
— Pitch
— Yaw




ﬁ UNIVERSITY OF AGDER

Kontroll

e Vinkler
— Roll
— Pitch
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Kontroll

* Vinkler
— Roll
— Pitch
— Yaw
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Kontroll

* Vinkler
— Roll
— Pitch
— Yaw
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Kontroll

e Vinkler
— Pitch

— Roll g
— Yaw
* Posisjon

_7N
- X, Y

e Underaktuert!




ﬁ UNIVERSITY OF AGDER

Kontrollsystem

* Helikopter er stabilt
* Quadcopter er utstabilt...

control system disabled
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Kontrollsystem
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Kontrollsystem

* Stabilt ved kontroll av vinkelhastighet
R

control system enabled
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Kontrollsystem
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Kontrollsystem
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Kontrollsystem
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Kontrollsystem - Sensorer

* Vinkelhastighet - Gyroskop
* Vinkel - Akselerometer
e Styringsenhet - Fjernkontroll

* Kontrollbrett — Single Board RIO (sa klart! ©)




ﬁ UNIVERSITY OF AGDER

Designkrav

* Storrelse < 2kg

e Mindre = bedre

— Moment = kraft*arm
— Treghetsmoment = C*arm”2

e Motorkontroller > 150Hz
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sbRIO
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sbRIO — Programflyt

[ Initialize J\
[ Read ]
Inputs FPGA to Host
7 ™~

Update Scale
Motors Inputs

Host to FPGA( l

Emergency Calculate
System Angles

Controll
system
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sbRIO — FPGA
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sbRIO — FPGA
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sbRIO — Host
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sbRIO — Host
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sbRIO — Host
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sbRIO — Host

Kontrollsystem
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sbRIO — Host

Ngdsystem
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sbRIO — Host

Oppdatere motorene
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Simulering — SimulationX

 Likninger for hand
 Likninger basert pa CAD-Modell
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Simulering — SimulationX
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Simulering — SimulationX
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Testing! ©

UNIVERSITY OF AGDER

LIY OF ENGINETINE ANTI SCTENCE
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Hvorfor LabVIEW & sbRIO?

e Dyrtl!

— Mikrokontroller = 30kr...
* Tung!

— Mikrokontroller = 20g...

* Kjapp!
— Mikrokontroller = kjapp nok...

* Kompilering av FPGA... ®
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Hvorfor LabVIEW & sbRIO?

o Utstyr
— Kamera, protokoller, ekspansjonsmuligheter

* En stor platform

— Simulering, testing, implementering
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Oppsummering

 Komplett lgsning
— Simulering
— Testing
— Implementering

e Lett a implementere
* Bra hardware

e Kan lett utvides




