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Historie 3D grafiky v MATLABuU
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MATLAB & Simulink 2021a

Figure (HG2) Simulink 3D Animation
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https://blogs.mathworks.com/simulink/2009/05/22/robotic-arm-models-and-repairing-hubble/
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Jak to vidi sveéet

https://www.youtube.com/watch?v=zCgjzJaFVhA
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MATLAB UNREAL




Unreal Engine

1998-doposud
Leader oboru

Hry
Unreal Tournament, Fortnite, Star Wars
7, Batman: Arkham City

Filmovy priumysl
Mandalorian, Ford vs. Ferrari, Rogue
One

Design a architektura
Group Legendre, AECOM, Zaha Hadid
Architects

Automotive
VW/Audi, McLaren ¥, Bentley Systems,
Ford
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3D Foundation — vykon, kvalita, moznosti, univerzalni pouziti
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F3D v MATLABuU

. v , ’ 1 World = F3D.World('TCC Demol');
- Komplez(nl, ale snadno pouzitelné programové , World.AngleUnits = 'deg’:
rozhrani (API) 3
4 Box = World.Root.addChild( 'Krychle"');
5 Box.createShape('box', [1 1 1]);
. Objektovy model 6 Box.Rotation = [© 30 @];
7 Box.Color = [1 © @];
8
. . . P - . 9 Cone = Box.addChild('Kuzel");
= Hierarchicka struktura scény, vnorené transformace 10 Cone. createshape( ' cone’, [1 1 2]);
11 Cone.lLocation = [@ @ 1];
12 Cone.Color = [© 0.5 1]; 94 Property Inspecor -0
= Import z mnoha formatu (FBX, WRL, X3D, STL, -~ ST @
DAE) a ukladani do nativnich F3D (MAT) soubort -
- Proceduralni tvorba geometrie i celého prostiedi e z} |
= Senzory (kamera, hloubkova kamera, lidar, B = =
sémanticka segmentace)

= Udalosti a callbacky

Physics

Friction 07 Z

Mass 0 Z -




F3D v Simulinku

= Modularni tvorba scény (nacitani ze souborl nebo
generovani pomoci skriptl)

= Vytvareni a mazani objektil béhem simulace
= Udalosti

= Kosimulace (obousmérna vyména dat a fizena
synchronizace €asu)*

aft.Rotation(2) ’
Tracker1.WorldLocation » D
‘ 1>I3 \ Tracker1
] Tracker2.WorldRota ' O
l»—b . Tracker2
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F3D Capture

From Distances |

LIDAR
To

ActorlD

—
F3D Lidar

LocationTRANSFORM

——
F3D Transform

‘ MathWorks:

Valuel  LABEL TIMESYNC ~ Time
F3D Label F3D TimeSync
VIEWER
o——
F3D Viewer
Event p
EVENT  ActoriD B
CurPos p

F3D Event
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F3D — podpora ruznych soufadnych systému

= Transparentni nastaveni souradného systému i
pouzivanych délkovych a uhlovych jednotek

= Automatické konverze na pozadi

= Instantni prepinani

= Nezavislost na ulozenych souborech

Supported coordinate systems

'matlab’

X

Rotations:
+Z (ccw) — +Y (ccw) — +X (ccw)

Default right-handed coordinate
system (identical to MATLAB
Figure convention).

‘unreal’
z

Y

Rotations:
-Z (ew) — +Y (ccw) — +X (cew)

Native Unreal coordinate
system. Beware of inverted
rotations around the Z axis.

‘vrml'

z

Rotations:
+Y (ccw) — +Z (ccw) — +X (cew)

Native coordinate system for all
VRML and X3D models.

'Ihes'
z

Y

Rotations:
-Z (cw) — =Y (cw) — -X (cw)

Generic left-handed coordinate
system.

‘aerospace’

Rotations:
+Z (ccw) — +Y (ccw) — +X (cew)

Typical aerospace coordinate
system with inverted direction
of the vertical axis.
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F3D — interaktivni prohlizec

= Jednoducha navigace v rlznych reZimech

= Pfepinani pohledl a definovanych viewpoint(

= Rychla uprava parametru objektt i prostredi
= Uzivatelska tlaCitka a kontextové nabidky

= Interakce objektl s mysSi a nebo dotykovym
ovladanim

CUSTOM ACTIONS

= Mmore power : Rozni Inspect

Zhasni | Inspect observer

Prebarvi Remove
MATLAB/Simulink »
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>> set(Actors, 'Physics', true);




F3D — fyzika

= PuUsobeni sil a momentu

= Kolize

= Detekce narazu nebo praniku
= Kinematické vazby

= Kosimulace (obousmérna vyména dat, fizena
synchronizace ¢asu)
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F3D — jak si to mohu zkusit?

= MATLAB 2021b + Simulink 3D Animation
(win64)

= Aktivace SL knihovny
>> vrsetpref Foundation3DPreview on;

rEE Simulink Library Browser - a

@ message V‘E&'L’?_}"-j'@'u@
Simulink 3D Animation/3D Foundation

Dema
>> edit sl3dexf

s13dexf atlas
sl3dexf_ballbeam I
sl3dexf _bulb

sl3dexf _camcontrol

sl3dexf _camera

sl3dexf _chess

sl3dexf city

sl3dext cityfly

Reinforcement Learning
Report Generator

Requirements Toolbox CAPTURE  Green
Robotics System Toolbox Blue b

Red

~

ROS Toolbox
Simscape
Simulink 3D Animation : Event [
3D Foundation i
> Virtual Reality I

F3D Capture F3D Component

¢ v v v

EVENT  ActorlD 3 Valuet LABEL
CurPos [»

Simulink Coder

Simulink Control Design F3D Event F3D Label
Simulink Design Optimization
Simulink Design Verifier 3 From Distances [»

I ———— LIDAR

S

TIMESYNC  Time

& ChUsers\lzhanm\OneDrive\Projekty\Aplikace\Matlab\Foundation\toolbox\sI3d\f3 dexamples\s|3dexf_atlas.m — [m] *
EDITOR PUBLISH
17 %% -0
18 % Initialize the 3D Foundation object
19 FW = F3D.World(mfilename);
20 initialize(FW, [8, -8, 8], [@ @ 5]);
21
22 % Units and coordinate system
23 FW.AngleUnits = "deg’;
24
25 % Set the viewport properties
26 VP = FW.Viewports.Main;
27 VP.Title = mfilename;
28 Path = fileparts(which(mfilename));
29 setlogo(VP, fullfile(Path, 'data', 'Matlablogo.png'));
30
3 Floor = F3D.Geometry.templateFloor(FW.Root, [20 28 ©.1]);
32
33 % Open F3D file
34 load(FW, 'f3dex atlas.f3d');
35
36 % User defined buttons
37 VP.Buttonl = F3D.Type.Button([® @ 8.5], '(R)', 'Restore', @Restart);
38 VP.Button3 = F3D.Type.Button([©.5 ® 01, '!'. 'Destrov'. @GameOver): v
| »
Zoom: 100% UTF-8 |CRLF | script Itn 1 Col 1
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...a taky trochu v Praze ;-)
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