8. WPF - 3D grafika II.

NavaZzeme na predchozi dil, kde jsme implementovali trojrozmérnou krychli, ze které nyni vytvofime
interaktivni objekt. Co presné budeme délat? Vytvorime video prehravac, video se bude vykreslovat
na predni stranu krychle a na horni stranu krychle vlozime dvé tlacditka pro ovladani videa - play a
pause. Zda se vdm to nemozné? Ctéte dal...

Implementace krychle z minulého dilu

i WPF3D E=IS ™™

Window1.xaml

<Window x:Class="WPF3D.Windowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:Tools3D="clr-namespace: 3DTools;assembly=3DTools"
Title="WPF3D" Height="300" Width="300"
>
<Tools3D:TrackballDecorator>
<Viewport3D Name="myViewport3D">
<Viewport3D.Camera>
<PerspectiveCamera LookDirection="0,0,-1" Position="0,0,5"
NearPlaneDistance="3" FarPlaneDistance="100" />
</Viewport3D.Camera>
<ModelVisual3D>
<ModelVisual3D.Content>
<Model3DGroup>
<AmbientLight Color="#AA0000" />
<DirectionalLight Color="White" Direction="0.2,0.5,-1" />
</Model3DGroup>
</ModelVisual3D.Content>
</ModelVisual3D>
</Viewport3D>
</Tools3D:TrackballDecorator>
</Window>



Window1.xaml.cs

using
using
using
using
using

System
System
System
System
System

7
.Window
.Window

Sy
s.Media;

.Windows.Media.Media3D;
.Windows.Controls;

namespace WPEF3D

{

public partial class Windowl

{

public Windowl ()

{

}

InitializeComponent () ;
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myViewport3D.Children.Add (visual) ;
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sitions.Add (point4) ;

mesh.TriangleIndices.Add (0) ;
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mesh.TriangleIndices.Add (0) ;
mesh.TriangleIndices.Add (2) ;
mesh.TriangleIndices.Add (3) ;

return new GeometryModel3D (mesh,
new DiffuseMaterial (brush));

V projektu jsme pouZili knihovnu 3D Tools for WPF.
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http://www.codeplex.com/3DTools

Video

VlozZeni videa do projektu

pravym tlacitkem mysi kliknéte v Solution Exploreru na "WPF3D" projekt > Add > Existing Item > .. a
vyberte video soubor

... dale musime nastavit kopirovani souboru:

levym kliknout na video soubor v Solution Exploreru > ve vlastnostech (properties) nastavit "Copy To
Output Directory" na hodnotu "Copy always"

Pfehravani videa
Pro préci s videem mame ve WPF k dispozici tfidu MediaPlayer

MediaPlayer player = new MediaPlayer();
player.Open (new Uri(@"mojeVideo.wmv", UriKind.Relative));

Vytvoreni textury z videa
Jak vykreslit video na mesh? Musime z videa udélat Brush ze kterého mlzZeme vytvofrit texturu.
Co je Brush? Jedna se o vyplii typu ...

e barva (SolidColorBrush)

e linedrni gradient (LinearGradientBrush)

e radialni gradient (RadialGradientBrush)

e obrazek (ImageBrush)

e kontroly (VisualBrush) - vykresli se vzhled kontrol

e prvky typu Drawing jako jsou text, video ,obrazky a dalsi... (DrawingBrush)

Pomoci tfidy VideoDrawing udélame z videa Brush

VideoDrawing vd = new VideoDrawing() ;
vd.Player = player;

vd.Rect = new Rect (0, 0, 100, 100);
vd.Player.Play() ;

DrawingBrush db = new DrawingBrush (vd) ;
Brush videoBrush = (Brush)db;



Window1.xaml.cs

public partial class Windowl

{

MediaPlayer mp;
public Windowl ()

{

}

InitializeComponent () ;

// Video

mp =
mp.Open (new Uri (@"mojeVideo.wnv",

new MediaPlayer () ;

System.Windows.Window

VideoDrawing vd = new VideoDrawing() ;
vd.Player = mp;
vd.Rect = new Rect (0, 0, 100, 100);
vd.Player.Play() ;

DrawingBrush db = new DrawingBrush (vd) ;

Brush videoBrush = (Brush)db;

// Model

Model3DGroup models = new Model3DGroup () ;
Point3D p0 = new Point3D(-1, -1, -1);
Point3D pl = new Point3D(1, -1, -1);
Point3D p2 = new Point3D(1, -1, 1);
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Abychom mohli pracovat s videem, vytvofili jsme MediaPlayer
Video jsme zkonvertovali pfes MediaPlayer > VideoDrawing > DrawingBrush > Brush,
abychom ho mohli pouzit jako texturu

3. ProtoZe nyni jako texturu pouzZivdme video, musime pfi vytvareni mesh urcit
TextureCoordinates (pole bod(, podle kterych je textura mapovana na mesh)

A takto vypada nase aplikace nyni ...
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2D na 3D?

Vétsinou kdyz vytvarime aplikaci, pouzivame rGzné 2D kontroly jako jsou tlacitka, textova pole, labely
a dalsi prvky. Co kdybychom ale chtéli zobrazit tyto kontroly v prostoru, jde to? Ano, Ize je pouzit jako
texturu, ale bude se jednat pouze o ne-interaktivni zobrazeni! ... na tlacitka nepljde kliknout, do
textboxl nepljde zadavat text, bude se v podstaté jednat pouze o obrazky téchto kontrol. Implicitné
tedy nemGzeme ve WPF pouZzivat funkéni 2D kontroly v prostoru.

Tym, ktery ma na starost 3D grafiku ve WPF, se ale rozhodl poskytnout implementaci, se kterou bude
mozné 2D prvky na 3D povrchu zobrazit interaktivné! Tato implementace je k dispozici v 3D Tools for
WPF, ktery pouzivame v nasi aplikaci. Toho vyuZijeme pro ...

Ovladani videa
Vytvorime dvé tlacitka (play a pause), kterymi budeme ovladat video. Tyto tladitka budou zobrazeny
na vrchni sténé krychle.



Implementace
Pokud chceme pouZit 2D obsah na 3D mesh, musime ...

1. Vloiit Viewport3D do Interactive3DDecorator (nachazi se v 3D Tools for WPF)
2. Vytvofit Interactive3DVisual
e do Interactive3DVisual.Geometry pfitadit mesh, na ktery se kontroly vykresli
e do Interactive3DVisual.Visual vloZit kontroly, které se na mesh maji vyrenderovat

Windowl.xaml

<Window x:Class="WPEF3D.Windowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:Tools3D="clr-namespace: 3DTools;assembly=3DTools"
Title="WPF3D" Height="300" Width="300"
>
<Window.Resources>
<Grid x:Key="VideoControl" Background="Red">
<Grid.ColumnDefinitions>
<ColumnDefinition />
<ColumnDefinition />
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="40" />
<RowDefinition Height="40" />
</Grid.RowDefinitions>
<Button Grid.Column="0" Grid.Row="1" Click="Play">Play</Button>
<Button Grid.Column="1" Grid.Row="1" Click="Pause">Pause</Button>
</Grid>
</Window.Resources>
<Tools3D:TrackballDecorator>
<Tools3D:Interactive3DDecorator>
<Viewport3D Name="myViewport3D">
<Viewport3D.Camera>
<PerspectiveCamera LookDirection="0,0,-1" Position="0,0,5"
NearPlaneDistance="3" FarPlaneDistance="100" />
</Viewport3D.Camera>
<ModelVisual3D>
<ModelVisual3D.Content>
<Model3DGroup>
<AmbientLight Color="#AA0000" />
<DirectionalLight Color="White" Direction="0.2,0.5,-1" />
</Model3DGroup>
</ModelVisual3D.Content>
</ModelVisual3D>
</Viewport3D>
</Tools3D:Interactive3DDecorator>
</Tools3D:TrackballDecorator>
</Window>



Window1.xaml.cs

using System;

using System.Windows;

using System.Windows.Media;

using System.Windows.Media.Media3D;
using System.Windows.Controls;
using 3DTools;

namespace WPE3D
{

public partial class Windowl : System.Windows.Window

{
MediaPlayer mp;
bool paused = false;

public Windowl ()
{

InitializeComponent () ;

// Video
mp = new MediaPlayer();
mp.Open (new Uri(@"mojeVideo.wmv", UriKind.Relative));

VideoDrawing vd = new VideoDrawing() ;
vd.Player = mp;

vd.Rect = new Rect (0, 0, 100, 100);
vd.Player.Play () ;

DrawingBrush db = new DrawingBrush (vd) ;
Brush videoBrush = (Brush)db;

// Model
Model3DGroup models = new Model3DGroup () ;

Point3D p0 = new Point3D(-1, -1, -1);
Point3D pl = new Point3D(1l, -1, -1);
Point3D p2 = new Point3D(1, -1, 1);
Point3D p3 = new Point3D(-1, -1, 1);
Point3D p4 = new Point3D(-1, 1, -1);
Point3D p5 = new Point3D(1, 1, -1);
Point3D p6 = new Point3D(1l, 1, 1);
Point3D p7 = new Point3D(-1, 1, 1);

models.Children.Add
CreateRectangle (p3, p2, p6, p7, videoBrush)); // predni
models.Children.Add

CreateRectangle (p2, pl, p5, p6, Brushes.Red)); // pravy

CreateRectangle (pl, p0, p4, p5, Brushes.Red)); // zadni
models.Children.Add

CreateRectangle (p0, p3, p7, p4, Brushes.Red)); // levy
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models.Children.Add (
CreateRectangle (p2, p3, p0, pl, Brushes.Red)); // spodni
// vrchni
MeshGeometry3D interactiveMesh;
CreateRectangle (p7, p6, p5, p4, Brushes.Red, out interactiveMesh) ;

InteractiveVisual3D interactive = new InteractiveVisual3D()
interactive.Geometry = interactiveMesh;



interactive.Visual = (Visual)FindResource ("VideoControl") ;
myViewport3D.Children.Add (interactive) ;

ModelVisual3D visual = new ModelVisual3D();
visual.Content = models;
myViewport3D.Children.Add (visual) ;

}

void Play(object sender, RoutedEventArgs e)

mp.Stop () ;
mp.Play () ;
paused = false;

void Pause (object sender, RoutedEventArgs e)

{

if (paused) { mp.Play(); paused false; }
else { mp.Pause(); paused = true; }

}

public GeometryModel3D CreateRectangle (
Point3D pointl, Point3D point2,
Point3D point3, Point3D point4,
Brush brush)

MeshGeometry3D mesh;
return CreateRectangle (pointl,point2,point3,pointé4,brush, out mesh) ;

}

public GeometryModel3D CreateRectangle (
Point3D pointl, Point3D point2,
Point3D point3, Point3D point4,
Brush brush, out MeshGeometry3D mesh)

mesh = new MeshGeometry3D() ;
mesh.Positions.Add (pointl) ;
mesh.Positions.Add (point2) ;
mesh.Positions.Add (point3)
mesh.Positions.Add (point4)

’

’

mesh.TriangleIndices.Add (0) ;
mesh.TriangleIndices.Add (1) ;
mesh.TriangleIndices.Add(2) ;

mesh.TriangleIndices.Add (0) ;
mesh.TriangleIndices.Add (2) ;
mesh.TriangleIndices.Add (3);

mesh.TextureCoordinates.Add (new Point (0, 1));
mesh.TextureCoordinates.Add (new Point (1, 1));
mesh.TextureCoordinates.Add (new Point (1, 0));
mesh.TextureCoordinates.Add (new Point (0, 0));

return new GeometryModel3D (mesh,
new DiffuseMaterial (brush));
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Zavér

3D ve WPF neni uréeno pro vyvoj sloZitych 3D scén nebo her, slouZi spiSe pro vytvareni
trojrozmérnych efektl nebo jednoduchych aplikaci. Pro pokrocilejsi praci s trojrozmérnou grafikou
mame k dispozici Direct3D, které pokud potfebujeme mizZeme ve WPF také poufit.

Vice informaci o WPF naleznete na www.unitedstatesof.net/wpf

Ales Sturala, 18. 2. 2007
http://hidentity.org/hid/CZ123456
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