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Vizualizacia a verifikacia dynamickych systémov

e

Simulink 3D Animation
— VRML, X3D

— Predtym znamy ako Virtual Reality Toolbox

Tvorba virtualnych svetov

Interakcia so svetom

Prepojenie so Simulinkom, Simscape ey St cem—

Overaew -‘[umne'JP' daldd «» BB » =

Tvorba animacii, obrazkov

Import
— CAD modelov

— Modelov robotov
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Tvorba virtualneho sveta

* Hierarchické usporiadanie, zapuzdrenie
* Objekty

— Zakladna geometria (kocka, gula, ...)

— Pokrocilejsie tvary (FaceSet, LineSet, ...)

— Svetlo, pohlady

— Senzory (dotyku, vzdialenosti, ...)

— Skripty, prototypy, routing

— Materialy, textury, audio video

* Mozeme menit’ vlastnosti

* Vstupy — joystick, space mouse

« Sledovanie objektov, zaznam sveta, videa
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Tvorba virtualneho sveta
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Interakcia s virtualnou realitou — MATLAB

1.

Otvorenie sveta

— myworld = vrworld('vrmount.wrl'); open (myworld) ;
Nahlad sveta
— view (myworld)

Prezeranie uzlov
— nodes (myworld) ; or mynodes = get (myworld, 'Nodes')

— fields (mynodes (10)); or fields (myworld.Automobile)

Zmena poloziek
— myworld.Automobile. translation = [15 0.25 20];

Zavretie a zmazanie objektu vrworld
— close (myworld) ; delete (myworld) ;
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Interakcia s virtualnou realitou — Simulink

Flene.mtation

1. Vytvorenie Simulink modelu, simulacia dynam. systemu N
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Vizualizacia robotickych uloh (TCC 2017)

* Import robota
— vredit, [n,w] = vrimport(‘iiwa7.urdf")
— Pohyb v osi — prefix axis__
* Mobilna robotika
— Planovanie trasy
— Riadenie pohybu
— Vyhybanie prekazok
— Odhad stavu
« Manipulatory
— Inverzna kynematika
— IK's obmedzenim (GIK)
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Kolizia objektov

 PointPickSensor

— Detekcia bodov, ktoré sa nachadzaju vo vnutry kolidujucich geometrii

 LinePickSensor

— Luce alebo iné sady Ciar, ktoré mézu detekovat’ dotyk/vzdialenost’ vo¢i
kolidujucim geometriam

* PrimitivePickSensor

— Zakladné geometrie (kuzel, gula, ...), ktoré detekuju kolidujuce geometrie
* Vyuzitie

— Mapovanie

— SLAM

— Manipulator working area
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Priklad — mapovanie/SLAM

* LinePickSensor
— distance
— ISActive
— pickedPoints
« Vytvorenie vejara lucov

— vlastnym kédom

— Vredit — component library — Collision_sensors

 Dema
— vrmaze
— OnlineSLAMExample

— vrmaze lidar

P
£ HUMUSOFT

@*® Differential Wheeled Robot in a Maze —_ a >4

File View Viewpoints Navigation Rendering Simulation Recording Help N

| Overview “Jy vdM|nodale |E@m >

Overview T=57.70 IFly |Pos:[2.00 3.80 3.80] Dir:[0.00 -0.81 -0.58]

e o Figure 1
File Edit View Insert Tools Desktop Window Help

Dude b SS99W4£- 32 08 =0

Final Built Map of the Environment

Trajectory of the Robot

- .

"o
/
w7

!
]

————a

yes

¥ [t




P
B P

£ HUMUSOFT

Priklad — autondmne riadenie

« Autonomne riadenie ADST

— Tvorba scenara

 Vizualizaciav 3D

— Transformacia
* Cesty
« Ugastnikov
— Detekcie

« Kamera — viewpoints
 Radar — Line/Primitive Pick Sensor

« Automatické parkovanie
— Najdenie trasy

— Zaparkovanie auta
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Zhrnutie

Simulink 3D Animation

— Vizualizacia a verifikacia v 3D

Typicke oblasti
— Robotika
— Autondmne riadenie

— Iné

Detekcia kolizii
— Viaceré typy senzorov

— PointPickSensor, LinePickSensor, PrimitivePickSensor

« Novémoznosti vizualizacie
— Mapovanie, SLAM, ADAS
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