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 //get current states at actual map position
 float4 vLastStep = tex2D(SamplerLastStep, In.TexCo ord.xy);

 //compute new humidity value with hum(t+1) := hum(t ) and not act(t)
 //note, that the humidity value is written to the r-component
 if ((vLastStep.r >= 0.5 ) && (vLastStep.b < 0.5 )) {
   vResult.r = 1.0 ;
 }
 else {
   vResult.r = 0.0 ;
 }
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 //compute cloud extinction
 vNoise = float2(In.TexCoord.x / 2.0  + fNoiseOffsetExtX, In.TexCoord.y / 2.0  +
fNoiseOffsetExtY);
 fNoiseValue = tex2D(SamplerNoise, vNoise).a;
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 if (fNoiseValue <= fExtinctionPropability) {
   vResult.g = 0.0 ;
 }
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%��2 > in  texture
space  for  slice  k+1  (which  is  the  predecessor  slice).  Supply  these
bounding vectors to the shader as constant parameters and also supply
the  computed offset  vector  for  slice  shifting.  One of  the  ping-pong-
textures (the  one that  stores  the already computed slice k+1)  is  also
supplied to the shader, as well as the volume texture itself.

� Render slice k into the texture on the correct position.

� the pixel  shader copies the attenuation values from slice k+1
(which are stored on the supplied ping-pong texture) shifted by
the computed offsets to the current slice. New attenuation that
occurs from volume slice k+1 is also considered and shifted in
exactly the same way than the previous shading slice. This leads
to a propagation of attenuation ratio through the volume, as can
be seen in Figure 5.2.

� switch ping-pong textures again.

� Each of the two ping-pong textures now store n/2 volume slices. To get the final
shading map, the two textures need to be combined. This can either be done using
alpha blending (if supported on the hardware for floating point textures) or using
a simple pixel shader, which nevertheless has the drawback that a third texture is
necessary  (which  is  used  as  rendertarget)  while  the ping-pong  textures  are
supplied to the shader as constant parameters.
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float4 SimulationStepPS( VS_OUTPUT In) : COLOR0

{ 

    float4 vResult;

    //get current states at actual map position

    float4 vLastStep = tex2D(SamplerLastStep, In.Te xCoord.xy);

    //compute new humidity value with hum(t+1) := h um(t) and not act(t)

    //note, that the humidity value is written to t he r-component

    if((vLastStep.r >= 0.5) && (vLastStep.b < 0.5))  {

      vResult.r = 1.0;

    }

    else {

      vResult.r = 0.0;

    }

    //compute new cloud value with cld(t+1) = cld(t ) or act(t)

    //note that the cld value is written to the g-c omponent

    if((vLastStep.g >= 0.5) || (vLastStep.b >= 0.5) ) {

      vResult.g = 1.0;

    }

    else {

      vResult.g = 0.0;

    }

    //compute new activation value with act(t+1) = not act(t) and hum(t) and f_act

    //where f_act is definied in the original publi cation by Dobashi et al (A

    //Simple, Efficient Method for Realistic Animat ion of Clouds).

    //first, compute the actual segment number
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    float2 vActSegment;

    float fActSegmentIndex;

    float fTempSegmentIndex;

    float2 vTemp;

    float2 vTemp2;

    vTemp.x = In.TexCoord.x * 2047.0;

    vTemp.y = In.TexCoord.y * 1023.0;

    vTemp2.x = In.TexCoord.x / fSegmentWidth;

    vTemp2.y = In.TexCoord.y / fSegmentHeight;

    vActSegment.x = round(vTemp2.x);

    vActSegment.y = round(vTemp2.y);

    if((vActSegment.x - vTemp2.x) > 0.0) vActSegmen t.x = vActSegment.x - 1.0;

    if((vActSegment.y - vTemp2.y) > 0.0) vActSegmen t.y = vActSegment.y - 1.0;

    fActSegmentIndex = round(vActSegment.x + (vActS egment.y * 8.0));

    //compute local uv-offset

    float2 vLocalUV;

    vLocalUV.x = In.TexCoord.x - (vActSegment.x / 2 048.0 * 256.0);

    vLocalUV.y = In.TexCoord.y - (vActSegment.y / 1 024.0 * 256.0);

    float fAct;

    float fAct1 = tex2D(SamplerLastStep, float2(In. TexCoord.x +

                                                fOf fsetX1, In.TexCoord.y)).b;

    float fAct2 = tex2D(SamplerLastStep, float2(In. TexCoord.x, In.TexCoord.y +

                                                fOf fsetZ1)).b;

    float fAct3 = tex2D(SamplerLastStep, float2(In. TexCoord.x - fOffsetX1, 

                                                In. TexCoord.y)).b;

    float fAct4 = tex2D(SamplerLastStep, float2(In. TexCoord.x, In.TexCoord.y - 

                                                fOf fsetZ1)).b;

    float fAct5 = tex2D(SamplerLastStep, float2(In. TexCoord.x - fOffsetX2, 

                                                In. TexCoord.y)).b;

    float fAct6 = tex2D(SamplerLastStep, float2(In. TexCoord.x + fOffsetX2, 

                                         In.TexCoor d.y)).b;

    float fAct7 = tex2D(SamplerLastStep, float2(In. TexCoord.x, In.TexCoord.y - 

                                         fOffsetZ2) ).b;

    float fAct8 = tex2D(SamplerLastStep, float2(In. TexCoord.x, In.TexCoord.y + 

                                         fOffsetZ2) ).b;

    float fAct9 = CheckOtherSegment(fActSegmentInde x - 1.0, vLocalUV);

    float fAct10 = CheckOtherSegment(fActSegmentInd ex - 2.0, vLocalUV);

    float fAct11 = CheckOtherSegment(fActSegmentInd ex + 1.0, vLocalUV);

    if((fAct1 >= 0.5) || (fAct2 >= 0.5) || (fAct3 > = 0.5) || (fAct4 >= 0.5) || 

       (fAct5 >= 0.5) || (fAct6 >= 0.5) || (fAct7 > = 0.5) || (fAct8 >= 0.5) || 

       (fAct9 >= 0.5) || (fAct10 >= 0.5) || (fAct11  >= 0.5)) {
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      fAct = 1.0;

    }

    else {

      fAct = 0.0;

    }

    if((vLastStep.b < 0.5) && (vLastStep.r >= 0.5) && (fAct >= 0.5)) {

      vResult.b = 1.0;

    }

    else {

      vResult.b = 0.0;

    }

        

    float2 vNoise;

    float fNoiseValue;

    //get density scale value for slice

    float fSliceDensity = tex1D(SamplerSliceDensity , fActSegmentIndex / 31.0).r;

    //fetch values from regionmask textures

    float fRegionMaskHumAct = tex2D(SamplerRegionVo lume,

                                    float2(In.TexCo ord.x, In.TexCoord.y)).r;

    float fRegionMaskExt = 1.0 - fRegionMaskHumAct;

    //compute cloud extinction

    vNoise = float2(In.TexCoord.x / 2.0 + fNoiseOff setExtX, In.TexCoord.y / 2.0 + 

                    fNoiseOffsetExtY);

    fNoiseValue = tex2D(SamplerNoise, vNoise).r;

    if(fNoiseValue <= (fRegionMaskExt * 0.1)) {

      vResult.g = 0.0;

    }

    //compute humidity regeneration

    vNoise = float2(In.TexCoord.x / 2.0 + fNoiseOff setHumX, In.TexCoord.y / 2.0 +

                    fNoiseOffsetHumY);

    fNoiseValue = tex2D(SamplerNoise, vNoise).r;

    if(fNoiseValue < (fRegionMaskHumAct * 0.1)) {

      vResult.r = 1.0;

    }

    //compute activation values

    vNoise = float2(In.TexCoord.x / 2.0 + fNoiseOff setActX, In.TexCoord.y / 2.0 + 

                    fNoiseOffsetActY);

    fNoiseValue = tex2D(SamplerNoise, vNoise).r;

    if(fNoiseValue < (fRegionMaskHumAct * 0.001)) {

      vResult.b = 1.0;
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    }

    //remove cloud particles outside of the defined  ellipsoids

if(fRegionMaskHumAct <= 0.001) {

  vResult.g = 0.0;

}

    

    //alpha channel is not used, so set it simply t o zero. maybe it could be used

    //to store cloud regions in future versions.

    vResult.a = 0.0;

    return vResult;

}
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float4 VolumeShadingPS( VS_OUTPUT In) : COLOR0

{

  float2 vVolumePos;

  float2 vShadingPos;

  

  vVolumePos.x = In.TexCoord.x * fPartX + fVolBound ingMinX + fLightOffsetX;

  vVolumePos.y = In.TexCoord.y * fPartY + fVolBound ingMinY + fLightOffsetY;

  vShadingPos.x = In.TexCoord.x * fPartX + fVolBoun dingMinX+fLightOffsetXShading;

  vShadingPos.y = In.TexCoord.y * fPartY + fVolBoun dingMinY+fLightOffsetYShading;

  float fVolumeValue;

  float fVolumeNeighbour1;

  float fVolumeNeighbour2;

  float fVolumeNeighbour3;

  float fVolumeNeighbour4;

  if((vVolumePos.x >= fVolBoundingMinX) && (vVolume Pos.x <= fVolBoundingMaxX) && 

     (vVolumePos.y >= fVolBoundingMinY) && (vVolume Pos.y <= fVolBoundingMaxY)) {

    fVolumeValue = tex2D(SamplerVolume, vVolumePos) .g;

  }

  else {

    //out of boudings - so there is no cloud partic le on this position

    fVolumeValue = 0.0;

  }

  //left neighbour

  if(((vVolumePos.x - fPixelWidth) >= fVolBoundingM inX) && ((vVolumePos.x - 

     fPixelWidth) <= fVolBoundingMaxX) && (vVolumeP os.y >= fVolBoundingMinY) && 

     (vVolumePos.y <= fVolBoundingMaxY)) {

    fVolumeNeighbour1 = tex2D(SamplerVolume, float2 (vVolumePos.x - fPixelWidth, 

                              vVolumePos.y)).g;
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  }

  else {

    //out of boundings - so there is no cloud parti cle on this position

    fVolumeNeighbour1 = 0.0;

  }

  //right neighbor

  if(((vVolumePos.x + fPixelWidth) >= fVolBoundingM inX) && ((vVolumePos.x - 

     fPixelWidth)<= fVolBoundingMaxX) && (vVolumePo s.y >= fVolBoundingMinY) && 

     (vVolumePos.y <= fVolBoundingMaxY)) {

    fVolumeNeighbour2 = tex2D(SamplerVolume, float2 (vVolumePos.x + fPixelWidth, 

                              vVolumePos.y)).g;

  }

  else {

    //out of boundings - so there is no cloud parti cle on this position

    fVolumeNeighbour2 = 0.0;

  }

  //top neighbor

  if((vVolumePos.x >= fVolBoundingMinX) && (vVolume Pos.x <= fVolBoundingMaxX) && 

     ((vVolumePos.y - fPixelHeight) >= fVolBounding MinY) && ((vVolumePos.y - 

     fPixelHeight) <= fVolBoundingMaxY)) {

    fVolumeNeighbour3 = tex2D(SamplerVolume, float2 (vVolumePos.x, vVolumePos.y - 

                              fPixelHeight)).g;

  }

  else {

    //out of boundings - so there is no cloud parti cle on this position

    fVolumeNeighbour3 = 0.0;

  }

  //bottom neighbor

  if((vVolumePos.x >= fVolBoundingMinX) && (vVolume Pos.x <= fVolBoundingMaxX) && 

     ((vVolumePos.y + fPixelHeight) >= fVolBounding MinY) && ((vVolumePos.y + 

     fPixelHeight) <= fVolBoundingMaxY)) {

    fVolumeNeighbour4 = tex2D(SamplerVolume, float2 (vVolumePos.x, vVolumePos.y + 

                              fPixelHeight)).g;

  }

  else {

    //out of boundings - so there is no cloud parti cle on this position

    fVolumeNeighbour4 = 0.0;

  }

  float fSmoothedVolumeValue = (fVolumeValue + fVol umeNeighbour1 + 

        fVolumeNeighbour2 + fVolumeNeighbour3 + fVo lumeNeighbour4) / 5.0;

  //compute attenuation for the current position on  the volume slice  

  float fAttenuation = 1.0 - (1.0 - fAttenuationRat io) * fSmoothedVolumeValue; 

  //get result of previous shading step

  float fPreviousValue;
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  if((vShadingPos.x >= (fVolBoundingMinX + fPixelWi dth)) && (vShadingPos.x <= 

     (fVolBoundingMaxX - fPixelWidth)) && (vShading Pos.y >= (fVolBoundingMinY + 

     fPixelHeight)) && (vShadingPos.y <= (fVolBound ingMaxY - fPixelHeight))) {

    fPreviousValue = tex2D(SamplerShading, vShading Pos).r;

  }

  else {

    fPreviousValue = 1.0;

  }

  //decrease brightness when a particle absorbed so me amount of light

  float fFinalValue = fPreviousValue * fAttenuation ;

  

  return float4(fFinalValue, fFinalValue, fFinalVal ue, 0.0);

}

���	����������


VS_OUTPUT BillboardAreaVS(VS_INPUT IN)

{

    VS_OUTPUT OUT;

    float fParticle = tex2Dlod(SamplerVolume, float 4(fVolumeOffsetX + 

                              IN.Position.x * 0.25 * fPixelWidth, fVolumeOffsetZ +

                              IN.Position.z * 0.25 * fPixelHeight, 0.0, 1.0)).r;

    if(fParticle > 0.3) {

      float4 vCameraSpacePos = mul(float4(IN.Positi on.xyz + vPosition.xyz, 1.0), 

                                   mtView);

      float fDistance = distance(float3(0.0, 0.0, 1 .0), vCameraSpacePos.xyz);

      OUT.Position = mul(float4(IN.Position.xyz + v Position.xyz, 1.0), 

                         mtWorldViewProj);

      OUT.TexCoord = IN.TexCoord;

      OUT.Size = ((9500 * fParticle) / fDistance) *  fParticle;

      OUT.Color = vSunCol * tex2Dlod(SamplerShading , float4(fVolumeOffsetX + 

                                     IN.Position.x * fDistanceScale * fPixelWidth,

                                     fVolumeOffsetZ  + IN.Position.z * 

                                     fDistanceScale  * fPixelHeight, 0.0, 1.0)).r;

      OUT.ParticleDensity = float4(fParticle, 0.0, 0.0, 0.0);

    }

    else {
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      OUT.Position = float4(0.0, 0.0, -1.0, 0.0);

      OUT.TexCoord = IN.TexCoord;

      OUT.Size = 1.0;

      OUT.Color = float4(0.0, 0.0, 0.0, 0.0);

      OUT.ParticleDensity = float4(0.0, 0.0, 0.0, 0 .0);

    }

    return OUT;

}
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