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3.3.1

NPR NPR

float x, y, z; 1

float nx, ny, nz; //

float tul, tvi; 1l

float tu2, tv2; 1l

class object

{
virtual void render() = 0;
}
BoxObject
SphereObject XfileObject render()
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object

BoxObject
SphereObject
XfileObject
3.3.2
class renderTarget
{
void createRenderTarget();
void setRenderTarget();
void reset();
texture getTexture();
}
createRenderTarget()
setRenderTarget()

reset()

getTexture()
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3.3.3

NPR

class filter

virtual void render(texture) = 0O;

3.34
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class render

virtual void render(scene) = 0O;
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3.4

DirectX
DirectX
DirectX8.0
NPR
3.4.1 DirectX
DirectX[9] Microsoft Windows
DirectX Graphics
Directinput
DirectX
3.4.2 VertexShader PixelShader
DirectX8.0
nVidia GeForce3
GPU
DirectX8.0
Pixar RenderMan
RenderMan

16

DCG

DirectX

2D 3D

DirectX Audio

Windows API

ATI RADEONS500

1987

DirectX



1998 [10]

[11,12] DirectX8.0
DirectX8.0 VertexShader PixelShader 2
VertexShader PixelShader
VertexShader
PixelShader
VertexShader 6 e PixelShader
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NPR
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NPR

vs.1.0

mov oPos, vO
add oTO, v7, c10
add oT1, v7, cl11

ps.1.0

def c1, 0.4f, 0.4f, 0.4f, 0.0f
tex tO

tex tl

dp3r0, t0, c0

dp3rl, tl, cO

add ro, r0, -rl

def c0, 0.299f, 0.587f, 0.114f, 0.0f

NPR
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texture.createRenderTarget();

texture.setRenderTarget();

scene.render();

embosFilter(texture.getTexture(), 2.0, 2.0);
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toonRender(scene, color, 5.0);
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