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Simulacia robotov v 3D prostredi
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Vizualizacia a verifikacia dynamickych systémov

« Simulink 3D Animation
— VRML, X3D

— Predtym znamy ako Virtual Reality Toolbox
— 8 Mar, 2000 16:47:10, MATLAB Newsgroup

Tvorba virtualnych svetov

Interakcia so svetom S

File View Viewpoints N

avigation Rendering Simulation Recording Help

:Overview V:Examine VJ > ‘ Y 9‘ a Q-‘ L] ‘ ﬁ‘ |

Prepojenie so Simulinkom, Simscape

Tvorba animacii, obrazkov -

Import N I 1 I R N
— CAD modelov

— Modelov robotov
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Popis robota v 3D

* Unified Robotics Description Format (URDF)
— Popularny v Robotics Operating System (ROS)

— XML Specifikacia
Elementy - robot, joint, link
<robot>

— Korenovy element robota
<link>

— geometria, material, zotrvacnost, ...
<joint>

— hierarchia — parent, child

— typ prepojenia — prismatic, revolute
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<robot>
<link>

</link>
<link>

</Llink>
<joint>

</joint>
</robot>
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Mechanics Explorers - Mechanics Explorer-iiwa7 ® x
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- Simscape

— smimport(‘iiwa7.urdf")

— Vygeneruje Simscape Multibody model o

— Nedokaze — scale (mesh), textary, SDF | - - —
* Robotics System Toolbox e

Figure 1 ) File View Viewpoin Navigatio Renderin Simulatio Recordin Help »
File Edit View Insert Tools Desktop Window Help
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— Vrati robotics.RigidBodyTree
« Simulink 3D Animation

— [n,w] = vrimport(‘iiwa7.urdf’)

— Vrati 3D svet

— Pohyb v osi — prefix axis L\\\ P

— Alternativa — vredit

No Viewpoint T=0.00 Walk Pos:[2.20 1.52 1.62] Dir:[-0.76 -0.30 -0.57]
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Priklady importov




Algoritmy manipulatorov

Robot with Control Pane o0 e Robot with Control Panel
File View Viewpoints Navigation Rendering Simulation Recording Help ~ File View Viewpoints Navigation Rendering Simulation Recording Help ~

b Vytvorenie rObota Close View S Exa. ¢ J M 50 d g e B » = | ConsoleClose... Bxa. JSM 52 dad e By o=
— Nemame URDF

— robotics. +
» RigidBodyTree, RigidBody, Joint
« addBody, setFixedTransform

* Inverzna Kinematika

Close View T=24.30 Examine Pos:12.00 1.60 2.501 Dir:i-0.63 -0.20 -0.751 I Console Closeup View

— Uhly pre dosiahnutie pozicie

— robotics.InverseKinematics

 |[K s obmedzeniami %

— robotics.GeneralizedInverseKinematics

* QOrientacia
 Poloha - ' | |
« Jointy, ... Tre— T
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] I 4 u () @ Figure 1: Robot Simulator
o I na ro O I a File Edit View Insert Tools Desktop Window Help
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 Praca s mapou

— robotics.BinaryOccupancyGrid

4 ] ) 4 >
* Planovanie trasy (pravdepodobnostné)
. [ ] [ ] Differential Wheeled Robot in a Maze
il i i i igati deri Simulatior di Ip ~
— robotics.PRM R T e e
0
- - ize Location
* Riadenie pohybu - o
- rObOtICS'PurePurSUIt ;Ie ;ew Viewpoints D;Zi::?i?;rh;i:‘:i::\:inS?rrjifuom Recording Help =~
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Vyhybanie prekazok
— robotics.VectorFieldHistogram

Odhad stavov

— robotics.ParticleFilter

— robotics.MonteCarloLocalization

View from the Top T=0.00 Fiv Pos:16.00 20.00 7.00] Dir:10.00 -1.00 0.001



£ THUMUSOFT'

Zhrnutie

« Simulink 3D Animation

— Vizualizacia a verifikacia v 3D

Moznost’ importu modelov robotov
— URDF, SDF

Robotics System Toolbox

Algoritmy manipulatorov
— Inverzna kinematika

— Obmedzenia

Mobilna robotika

— Praca s mapou
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Dakujeme



