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Chtel bych modelovat a simulovat chovani systemu ...

Modelovany systém

Dynamicky systém Udalostmi rizeny systém
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Chtel bych modelovat a simulovat chovani algoritmu ...
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Modelovany algoritmus
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Chtel bych modely a kod ladit a testovat ...
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Vyvoj metodou Model-Based Design
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Model-Based Design v priemysle
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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Model-Based Design — vyhody

« Naklady
— Minimalizacia prototypov
— Znovupouzitie navrhu

b4

« Cas
— Kratsi €as na trh
— Timova spolupraca
* Vykon
— Podporuje inovacie
— Zlepsenie kvality
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Arduino Engineering Kit

Spoloény projekt Arduina a MathWorks

Stavebnica pre podporu vyucby
— Modelovanie, riadenie
— Image processing, robotika, ...

Programovanie v prostredi MATLAB/Simulink
— Podporné balicky

— Vyuébové materialy
Obsah stavebnice

— Arduino MKR1000 (podpora WiFi)
— Doplny (shieldy, motory a pod.)

Interaktivne projekty
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Interaktivne projekty

Samobalancujuci
motocykel

Kresliaci robot Mobilny robot
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Mobilny robot

Arduino na riadenie periférii

USB alebo WiFi na komunikaciu

2 DC motory + encodery , 1 servo motor

Farebna nalepka na lokalizaciu
Ulohy

— Ovladanie motorov

— Popis rovnicami

— Riadenie robota

— Spracovanie obrazu
— Lokalizacia

— Pohyb v suradnicovom systéme



Mobilny robot — pohybove rovnice
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Mobilny robot — pohybove rovnice
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o(t) = f w(t)dt

x(t) = jtv(t).cos O(t).dt

y(t) = ftv(t). sin 6(t) . dt
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Low cost hardveér

Testovanie “nenaroc¢nych algoritmov*
— Limitovany pocet I/O, vykon
Zariadenia

— Arduino, Raspberry Pi, LEGO MINDSTORMS
— BeagleBoard, BeagleBone Black

MATLAB

— Meranie signalov, interakcia so zariadenim

Simulink
— Nasadenie algoritmov, externy rezim

Podporné HW balicky - ZADARMO
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Embedded zariadenia

Aplikacie beziace v realnom case
— floating- alebo fixed-point

« Spracovanie signalov
— audio, video, komunikacie

« Optimalizovany kod — specifické procesory
« Zariadenia
— ARM, STM, TI, NXP, ...
 Podpora certifikacnych standardov
« MATLAB Coder, Simulink Coder, Embedded Coder

* Fixed-Point Designer, ...
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FPGA, ASIC, SoC

Generovanie HDL kédu
— Verilog, VHDL

Viacere oblasti nasadenia
— Vypoc¢ty, riadenie, spracovanie obrazu

— DSP, bezdrotové kominikacie

Verifikacia algoritmov
— HDL cosimulation, FPGA-in-the-loop

Zarladenia
— Altera, Xilinx

HDL Coder, HDL Verifier
LTE HDL Toolbox, Vision HDL Toolbox, Filter Design HDL Coder
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Logické automaty (PLC)

PLC - Programmable logic controller

Hardverovo nezavisly kod
— |IEC 61131-3 sStrukturovany text
— Rebrikové diagramy

Podpora viacerych IDE
— Siemens TIA Portal
— Rockwell Automation Studio 5000
— 3S-Smart Software Solutions CODESYS

180 blokov a optimalizacia kodu
Simulink PLC Coder
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Verifikacia

 Porovnanie generovaného koédu
« Software-in-the-loop (SIL)

— Zdrojovy koéd na pocitaci
* Processor-in-the-loop

— Kéd bezi na procesore
— Simulacnom prostredi

 Moznosti testovania, pokrytia
« Embedded Coder, Simulink Test, Simulink Coverage
« Kontrola chyb behu programu — Polyspace
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Simulacia a testovanie v realnom case

Poéita€ — Simulink Desktop Real-Time
— spust’anie modelov na pocita€i v RT (Windows, MAC OS X)
— pripojenie na realne systémy — podporovany HW

— hardware-in-the-loop

— online zmena parametrov a vizualizacia
— 1 kHz Simulink, do 20 kHz Simulink Coder

* Real-time aplikacie — Simulink Real-Time

— aplikacie na RT platforme
— dSPACE, Speedgoat

— RT platforma priamo prepojené so systémom

— bloky pre IO, protokoly a zbernice

£ HUMUSOFT

Development computer Target computer Physical system

Ethernet

MATLAB, Simulink, MATLAB Coder, Multi-core CPU running Simulink ;
Simulink Coder, and Real -Time kernel, FPGAs, 1/O Hardware under fest with sensor
Simulink Real-Time and protocol interfaces ond actuator interfaces
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Dakujeme za pozornost’



