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A Video Compositing System Using GPU
for Live Video Performance

Atsutomo KoBayashr,! Buntarou SHizukif!
and JIRO TANAKA f!

We have been developed ImproV, a system for live video performance (VJing).
VlJing is a performance that humans control generation or switching of videos
presented to the audiences on events, such as musical events or fashion shows.

ImproV allows the users to mix multiple videos and to combine multiple video
effects on VJing arbitrary by data flow editor.

We employ a unified data type, we call, Video Type which is frame images
of videos. We design ImproV to express compositing video and parameters of
video effects in Video Type. This allows the user to input a video as a pa-
rameter of video effect and to animate the parameter along the video inputted.
The Video Type is implemented with GPU textures so that the data passing
between video effects is done inside the GPU and realize fast video compositing.

We have made nodes in dataflow editor of ImproV to be developed as plugin.
ImproV provides two way to imprement nodes, one is dynamic developement
in HLSL and the other is developement with node inheritance.

With dynamic developement in HLSL, a plugin developer can write an HLSL
source code file on any editor while ImproV is running, and then drag and
drop the HLSL source code file to create a new node. This enables the plugin
developer to develop by trial and error. Also, ImproV provides the liblary for
developping video effect. With the liblary, the developer can imprement simple
effect only by writing pixcel shader.

Features and video effect that can not be impremented only with HLSL, still
can be impremented with node inheritance. In this case the developper can cre-
ate video effects with its original GUI or video effects utilizing all GPU features
to extend ImproV.
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Dataflow graph = new Dataflow();
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Node source = new BitmapNode("test.bmp");
Node effect = new EffectNode("test.hlsl");
OutputNode output = new OutputNode() ;

//0000000000000000
graph.Add(source) ;
graph.Add(effect);
graph.Add(output) ;

//source>>effect >>outputl 0000
graph.Plug(source,effect.Inputs[0]);
graph.Plug(source,output.Inputs[0]);
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output.Show() ;
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,//000000000000000000O0O0
graph.Evaluate (0) ;

//effect0 0D OODODDOOOO
Texture2D myTexture = effect.Evaluate(0);
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Texture2D Valueln;

float4 Darken( PipelineVertex input ) : SV_Target {
float4 color =
float value =

Luminance(ValueIn.Sample(TextureSampler,

VideoIn.Sample(TextureSampler, input.texCoord);

input.texCoord));

color.r -= value;
color.g -= value;
color.b -= value;

return color;

}

techniquel0 Render
{
pass PO
{
SetGeometryShader ( NULL );
SetVertexShader( CompileShader( vs_4_0, MapVertex() ) );
SetPixelShader( CompileShader( ps_4_0, Darken() ) );
¥
}
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float4 Rotation(PipelineVertex input)
{

float Val=
Luminance(ValueIn.Sample(TextureSampler,
PI;
float2 TCoord;

input.texCoord)) * 2 *

input.texCoord -= 0.5;
float3x3 rotationMatrix={
cos(Val),-sin(Val),oO,
sin(Val) ,cos(Val),O,

0,0,1
T3
TCoord = mul(rotationMatrix,input.texCoord);
TCoord += 0.5;

return VideoIn.Sample(TextureSampler, TCoord);
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using ImproV;
using S1imDX.Direct3D10;
namespace ImproVCoreTest {
public class BitmapNode: Node {

Texture2D BitmapTexture;

public BitmapNode(string filename) : base()

¢ BitmapTexture = GlobalDevice.CreateTexture(filename) ;

}

protected override Texture2D evaluationProcess(int currentFrame)
{

return BitmapTexture;
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