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Overview	
  
•  ScienKfic	
  &	
  Medical	
  X3D	
  VisualizaKon	
  	
  
•  Web3D	
  publishing	
  	
  
•  Virginia	
  Tech	
  Visionarium	
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X3D	
  Volume	
  Rendering	
  
•  Necessary	
  and	
  Sufficient	
  node	
  set	
  for	
  
industry’s	
  greatest	
  common	
  denominator:	
  
– Volume	
  Component:	
  render	
  styles,	
  clip	
  planes	
  
– X3D	
  version	
  3.3	
  

•  Two	
  independent	
  	
  
	
  implementaKons:	
  

– www.h3d.org	
  
– www.instantreality.org	
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X3D	
  Volume	
  Rendering	
  
Component	
  	
  

•  41.3	
  Abstract	
  types	
  	
  
•  41.3.1	
  X3DComposableVolumeRenderStyleNode	
  
•  41.3.2	
  X3DVolumeDataNode	
  
•  41.3.3	
  X3DVolumeRenderStyleNode	
  	
  

•  41.4	
  Node	
  reference	
  	
  
•  41.4.1	
  BlendedVolumeStyle	
  
•  41.4.2	
  BoundaryEnhancementVolumeStyle	
  
•  41.4.3	
  CartoonVolumeStyle	
  
•  41.4.4	
  ComposedVolumeStyle	
  
•  41.4.5	
  EdgeEnhancementVolumeStyle	
  
•  41.4.6	
  IsoSurfaceVolumeData	
  
•  41.4.7	
  OpacityMapVolumeStyle	
  
•  41.4.8	
  ProjecKonVolumeStyle	
  
•  41.4.9	
  SegmentedVolumeData	
  
•  41.4.10	
  ShadedVolumeStyle	
  
•  41.4.11	
  Silhoue`eEnhancementVolumeStyle	
  
•  41.4.12	
  ToneMappedVolumeStyle	
  
•  41.4.13	
  VolumeData	
  
	
  

X3D 3.3 -> ISO SC24 
June 2011  
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Example	
  Volume	
  Rendering	
  Style	
  
(Torso	
  example	
  ,	
  XML	
  encoding)	
  	
  

<Transform	
  rotaKon='1	
  0	
  0	
  1.5785'>	
  
	
  	
  	
  	
  	
  	
  <VolumeData	
  DEF='volume'	
  dimensions='2	
  2	
  2'>	
  
	
  	
  	
  	
  	
  	
  	
   	
  	
  <OpacityMapVolumeStyle/>	
  

	
   	
  <Image3DTexture	
  containerField='voxels'	
  url='IM-­‐0001-­‐0001.dcm'/>	
  
	
  	
  	
  	
  	
  	
  </VolumeData>	
  
	
  	
  	
  	
  	
  	
  <!-­‐-­‐	
  url="C:\_WEB3D\med\med\med\IM-­‐0001-­‐0001.dcm"	
  />	
  -­‐-­‐>	
  
	
  	
  	
  	
  </Transform>	
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Example	
  Volume	
  Rendering	
  Style	
  
(Foot	
  example,	
  XML	
  encoding)	
  

	
  
	
  <ISOSurfaceVolumeData	
  dimensions='1.28	
  1.28	
  1.28'	
  surfaceValues='0.02	
  0.3'>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <ImageTexture3D	
  DEF='vol'	
  containerField='voxels'	
  url='"../data/foot.nrrd"'>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <TextureProperKes	
  DEF='foot_TP'	
  boundaryModeR='CLAMP_TO_EDGE'	
  

boundaryModeS='CLAMP_TO_EDGE'	
  boundaryModeT='CLAMP_TO_EDGE'	
  
magnificaKonFilter='AVG_PIXEL'	
  minificaKonFilter='AVG_PIXEL'/>	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  </ImageTexture3D>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <ShadedVolumeStyle	
  lighKng='true'>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <Material	
  diffuseColor='0.843137	
  0.898039	
  0.607843'	
  transparency='0.37'/>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  </ShadedVolumeStyle>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  <CartoonVolumeStyle/>	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  </ISOSurfaceVolumeData>	
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Example	
  Volume	
  Rendering	
  Style	
  
Shape	
  {	
  	
  

	
  appearance	
  Appearance	
  {	
  	
  
	
   	
  #	
  [...]	
  }	
  	
  
	
  geometry	
  DEF	
  tri	
  IndexedFaceSet	
  {	
  	
  
	
   	
  coord	
  DEF	
  coord	
  Coordinate	
  {}	
  	
  
	
  }	
  	
  

}	
  	
  
DEF	
  iso	
  IsoSurfaceGenerator	
  {	
  	
  

	
  volumeUrl	
  "Engine.nrrd"	
  	
  
	
  isoValue	
  0.2	
  	
  
	
  resoluKonScale	
  4	
  	
  
	
  genIndices	
  TRUE	
  	
  

}	
  	
  
ROUTE	
  iso.coord_changed	
  TO	
  coord.set_point	
  	
  
ROUTE	
  iso.index	
  TO	
  tri.coordIndex	
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X3DOM	
  Volume	
  Rendering	
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Authoring	
  Web3D	
  
•  Many	
  exisKng	
  scienKfic	
  and	
  engineering	
  tools	
  
support	
  the	
  export	
  VRML	
  or	
  X3D	
  or	
  a	
  
translate-­‐able	
  format:	
  
– Paraview	
  
– VMD	
  
– Blender,	
  Max/Maya	
  
– …	
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Paraview	
  Export	
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Paraview	
  Export	
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VMD	
  Export	
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Blender: Export to X3D 

h`ps://savage.nps.edu/X3D-­‐Edit/BlenderExportToX3d.html	
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Virginia	
  Tech	
  Visionarium	
  
Using	
  the	
  benefits	
  of	
  immersion	
  
•  VisCube	
  (10”	
  1920x1920	
  walls,	
  floor)	
  
•  Deep	
  Six	
  (6	
  x	
  30”)	
  
•  MulK-­‐Touch	
  HD	
  (52”)	
  
•  Stereo	
  HD	
  (65”)	
  
•  Stereo	
  wall	
  

15	
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16	
  

Jory Z. Ruscio, Deept Kumar, Maulik Shukla, Michael G. Prisant, T. M. Murali, and Alexey V. Onufriev, ``Atomic level 
computational identification of ligand migration pathways between solvent and binding site in myoglobin", 
Proceedings of the National Academy of Sciences, (USA), 15, 9204-9209 (2008).  
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Cross-­‐plaxorm	
  InteracKve	
  
Content	
  with	
  X3D	
  

17	
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•  Stereo	
  wall	
  -­‐-­‐-­‐>	
  
•  VisCube	
  

Immersive	
  Displays	
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THANKS!	
  

QUESTIONS?	
  
	
  

wolex@vt.edu	
  


