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Preco programovat’ hardver s MALTABom/Simulinkom

Testovanie v realnom Case: Vyvoj embedded systemov:
vidime ako algoritmus pracuje spustitelneé aplikacie

Znama syntax prikazov MATLABuU

Graficka reprezentacia systemu pomocou blokov v Simulinku

Prepojenie s bohatou sadou toolboxov

Generovanie kodu na 1 klik

Priemyselné pracovné postupy
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Generovanie kédu v praxi

Eurocopter: Helicopters IAV: CNG/LPG EMS Dongfeng: BMS Daimler: Vehicle Controller
Eaton: Hybrid Delivery Truck GM: HVAC Honeywell: Flight Controls Lear: BCM
Caterpillar: Construction Machine Delphi: Common Rail Diesel GM: Hybrid Powertrain Vodafone: Telematics
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Podporovany hardver

Viaceré urovne

— Cena, presnost’, rychlost, moznosti

Low-cost hardver
— Arduino UNO, Arduino MEGA 2560, ...
— Raspberry Pi
— LEGO MINDSTORMS
— BeagleBoard, BeagleBone Black

Specializovany hardvér

— Vyzaduje dalsie nadstavby (kamery, meracie zariadenia)

Podporné balicky
— Toolstrip — Add-Ons — Get Hardware Support Packages
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Podporny balicek — Simulink
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Projekt

1. Ovladanie auticka/robota tabletom
2. Ziskanie obrazu okolia

 Hardveér

— Podvozok s motormi

— Raspberry Pi

— Webkamera

— Tablet
« Softvér

— Hardvérové podporné balicky
 Nenapiseme ani riadok kodu!

— kod bude generovany
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Krok 1 — Citanie senzorov tabletu

« MATLAB Support Package for Android Sensors
— Zber dat zo snimacov do MATLABuU

« Simulink Support Package for Android Devices
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Krok 1 — Citanie senzorov tabletu
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Krok 2 — Ovladanie motorov

« MATLAB Support Package for Raspberry Pi Hardware

— Komunikacia a praca s GPIO, 12C, SPI

« Simulink Support Package for Raspberry Pi Hardware

— Kniznica blokov

— Tvorba aplikacie
« Periferie

— GPIO, PWM

— 12C, SPI

— Servo, Video, Audio
— TCP/IP, UDP

« Standalone a externy rezim
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Krok 2 — Ovladanie motorov

RASPBERRYPI RASPBERRYPI
— ==1) - |||| —®| =10 - ||||
Compare GPIO 23 Compare GPIO 20
To Zero GPIO Write To Zerod GPIO Writa2
RASPBERRYFI
RASPBERRYFI
| — L. » Tl
Compare Compare GPIO 21
To zerot GPIO 24 To Zarod GPIO Write3
GPIO Writa
RASPBERRYFI
=+
i || > it
+
a Abs GFIO 22
Constant FivM
RASPEBERRYPI
-+
1 | S T > it
0 s -
Abs1 GPIO 26
Constanti =TT

11



ﬁ%;ﬁIUMUSOFT@
Krok 3 — ziskanie obrazu

* Rozhrania
— CSl interface

— USB webkamery
 Device name

— 'Idev/videoO*

« Externy rezim

— Obraz v pocitaci

RASPEERRYP ol slg  RASPBERRYP|
®) o mose | Jo
C intensity
B =¥ B
V4L2 Video Capture Color Space SDL Video Display
Conversion

12



ZHUMUSOFT
Krok 4 — komunikacia po sieti

« Komunikacia medzi zariadeniami
— TPC/IP, UDP

« Posielanie ramcov z Raspberry Pi
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Comversion
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Zhrnutie

MATLAB podporuje low-cost hardvér
— Arduino, Raspberry Pi, LEGO MINDSTORM, ...

Podporné balicky

— Simulink Support Package for Android Devices

— Simulink Support Package for Raspberry Pi Hardware
Ovladanie auticka/robota

Tablet

— Citanie zo senzorov, zobrazenie obrazu

Raspberry Pi

— Pohyb motorov, ziskavanie obrazu
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Zdroje informacii

« Podporovany hardver

Makerzone

Academia

MATLAB and Simulink Student Challenges

Licencie

— Home, Student
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Dakujeme



