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Overview

e Scientific & Medical X3D Visualization
e Web3D publishing
e Virginia Tech Visionarium
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X3D Volume Rendering

 Necessary and Sufficient node set for
industry’ s greatest common denominator:

— Volume Component: render styl
— X3D version 3.3

e Two independent

es, clip planes

m 10 - [o]x

implementations:

— www.h3d.org

— www.instantreality.org
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X3D Volume Rendering
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_ )< _ . 41.3.1 X3DComposableVolumeRenderStyleNode
3D . 41.3.2 X3DVolumeDataNode
Extensible 3D (X3D) . 41.3.3 X3DVolumeRenderStyleNode

Part 1: Architecture and base components

41 Volume rendering component
. 41.4 Node reference

m a—
® 41.1 Introduction . 41.4.1 BlendedVolumeStyle
41.1.1 Name . 41.4.2 BoundaryEnhancementVolumeStyle
The name of this component is "VolumeRendering". This name shall be used when referring to this component in the COMPONENT (see 2.2.5.4 C ). ° 4 1 4 3 Ca rtOO nVOI um eStV|e
41.1.2 Overview
This component provides the ability to specify and render volumetric data sets. Table 41,1 provides links to the major topics in this clause. ® 4 1 '4'4 CO m posedvo I u meStV|e
Table 41:1 = Topics . 41.4.5 EdgeEnhancementVolumeStyle
TEL L . 41.4.6 IsoSurfaceVolumeData
0 41.1.2 Overview .
542 Conproli . 41.4.7 OpacityMapVolumeStyle
o ks A0 . .
T aaiatn i vans . 41.4.8 ProjectionVolumeStyle
® 41.2.2.2 Data_representation
fAlatal: e iy o 41.4.9 SegmentedVolumeData
. r mal representation

. 41.4.10 ShadedVolumeStyle
. 41.4.11 SilhouetteEnhancementVolumeStyle

Seg ptation inl
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® 41.2.2.5\is
© 41.2.3 Interastion with other nedes and comaonents
® 31.2.3.] Ovenaew

ey . 41.4.12 ToneMappedVolumeStyle
GMas e . 41.4.13 VolumeData

® 41.2.4.2 Hardware requitements

Vancouver, Canada 8 - 10 August 2014



Web3D 2014 CONFERENCE

Example Volume Rendering Style

(Torso example , XML encoding)
<Transform rotation='100 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"'>

<TextureProperties DEF='foot_TP' boundaryModeR="CLAMP_TO_EDGE'
boundaryModeS='CLAMP_TO_EDGE' boundaryModeT='CLAMP_TO_EDGE'
magnificationFilter="AVG_PIXEL' minificationFilter='AVG_PIXEL'/>

</ImageTexture3D>
<ShadedVolumeStyle lighting="true'>
<Material diffuseColor='0.843137 0.898039 0.607843' transparency='0.37'/>
</ShadedVolumeStyle>
<CartoonVolumeStyle/>
</I1SOSurfaceVolumeData>
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Example Volume Rendering Style

Shape {
appearance Appearance {
#1[...]1}
geometry DEF tri IndexedFaceSet {
coord DEF coord Coordinate {}

}

DEF iso IsoSurfaceGenerator {
volumeUrl| "Engine.nrrd"
isoValue 0.2
resolutionScale 4
genlndices TRUE
}
ROUTE iso.coord_changed TO coord.set_point
ROUTE iso.index TO tri.coordindex
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X3DOM Volume Rendering

) @ examples.x3dom.org/volren/volrenMPR_aorta.xhtmi C ﬂ v boog\e Q
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MPR Volume Style Node

FPS
ANIM
TRAVERSE
SORT
RENDER
DRAW
PICKING

#NODES:
#SHAPES:
#DRAW:
#POINTS:
#TRIS:

INFO: [VolumeR:
INFO: [VolumeR:
fi

vate first X3DVi
undBindable null/
kgroundNode

tionInfoBind: ll/defaultX3D
InfoBi 3 null/c

avigationinfoNode
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Authoring Web3D

 Many existing scientific 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

@ @ % Kecent riies | 4 ? - K<l > > i @ e ‘0 s
- Load State... L

N ﬁ :‘_?_‘ Save State... +| [ Surface 2 @ DJ i3 :,XJ ﬁé JS:'. ’:g 23 3;‘. ' = '@‘ @ @
¥ Save Data... %8S i

. @ @ @ Save Screenshot... == : 3 DL 8@ ,5@ [® 1S

00 , [ Layout#1 x [

%% Save Animation...

@ builtin:
Save Geometry...

@ ‘ disk_out_ref.e!
& Connect...
' Disconnect

(EEEEN information |

Q06 Properties
Apply Reset [ 3¢ Delete | 2
|Search (use Esc to clear text) ‘F‘

Properties (disk_out_ref.ex2)

- Variables
™ ¢§ Object Ids

™ ¢ Global Element Ids
™

|

.= Global Node Ids
Temp

\

Pres

AsH3

22 GaMe3
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Paraview Export

p e B wma F ?2 & KAD> D DM E Tmp lo
H R 5 (@SomConr ‘] : J§ Sufece d B s R AB Be e G
AV vt e .7 © L4 82 » X
09 Pipeline Browser J‘e 0.0 £l Export View: S
[ builtin:

@ G disk_out_ref.ex2

Look in:

| /Applications/ ] Q] [© @ |8

Filename

(] Macintosh HD

({21 BOOTCAMP (1] Adobe Reader.app
(2] home (1] App Store.app
3 net (1] Automator.app

(] Calculator.app
(] Calendar.app
(] Chess.app

(EEEEN information |

Q6 Properties

Reset

Apply [ 3 Delete | 2 |

|Search ... (use Esc to clear text) |

Properties (disk_out_ref.ex2)

~ Variables

v {§ Object lds

v {f Global Element Ids
Vv

(] Contacts.app
(1] Dashboard.app
(1] Dictionary.app
(L] Dropbox.app
(1] DVD Player.app
(] FaceTime.app

(L] ParaViewTutorialD

File name:

Files of type: v EPS Files (*.eps)
PDF Files (*.pdf)
POV Files (*.pov)
PS Files (*.ps)
SVG Files (*.svg)
VRML Files (*.vrml)
WEBGL Files (*.webgl)
X3D Files (*.x3d
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VMD Export

File Molecule Graphics Display Mouse Extensions Help

ID T A D F Molecule Atoms Frames

A D F hab42_popc_start.gro 7065 1
T A D F hab42_popc_start_2_10 7065 801

ART (VORT ray tracer)
| NVIDIA Gelato 2.1
Mef800  f—————— PostScript (vector graphics)
[ 4]dl| zoom ™ [Loop ¥] Raster3D 2.7d

| Radiance 4.0
- '€ Rayshade 4.0
wole — startup.g

ST - PIXAR RenderMan

Info) Dynamically loaded 2 pli .
Info) /Applications/VMD/VMD 1 Snapshot (VMD OpenGL window)
vmd > Info) Using plugin gro STL (triangle mesh only)
s/hab42_popc_start.gro
Info) Using plugin gro for co Tachyon
es/hab42_popc_start.gro Tachyon (internal, in-memory rendering)
Info) Determining bond struc
Info) Analyzing structure . POV-Ray 3.6
Info) Atoms: 7065 VRML 1.0 (VRML34)
Info) Bonds: 6943
Info) Angles: © Dihedrals VRML 2.0 (VRMLI7)
Info) Bondtypes: © Angle Wavefront (OBJ and MTL)
Info) Residues: 170 X3D (XML) full specifi
Info) Waters: ©
Info) Segments: 1
Info) Fragments: 129 Protein: 1 Le 0]
Info) Finished with coordinate file /Users/wole/Google Drive/vmdfiles/hab42_popc
start.gro
Info) Using plugin xtc for coordinates from file /Users/wole/Google Drive/vmdfil
es/habd42 popc_start_2 10ns.xtc
Info) Coordinate I/0 rate 59.5 frames/sec, 4 MB/sec, 13.5 sec
Info) Finished with coordinate file /Users/wole/Google Drive/vmdfiles/hab42_popc
_start_2_10ns.xtc.
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Blender: Export to X3D

© Blender

@V Add  Timeline Game
New

FEX
| #[scescene |x B Ve:10564 | Fa8772 | Obi4-1 | La0 | Mem:1.87M | Time: | Sphere

Render _Help
Cirl X

Open... F1

Open Recent »

Recover Last Session

Save

Save As... F2
Compress File

Save Image... F3
Dump Subwindow Cil F3
Dump Screen Cirl Shit F3

Save Runtime...
Save Dynamic Runtime...
Save Default Settings
Load Factory Settings
Append or Link
Import
Export

Pack Data
Unpack Data...
Quit Blender Cirl @ & 30 Studio (3ds)..
® AC3D (ac)..
@ Autodesk FBX (fhx)...
@ COLLADA 1.3.1 (dae) ..
@ COLLADA 1.4(dae) ...
@) CalaD (cf Xaf xsf xmf ).
& DEC Object File Format (of)...
& DirectX (x)...
® Lightwave (iwo)...
& Lightwave Motion (mof)...
(1) Sphere @ MD2 (md2) (1) Sphere
(3~ view_saect_ovjoct [ Romectwocy PO ; View_Select_Otject FEirEsieis
> | @ GQuake 3 (map) i

_® Raw Faces (raw)... {
® save Current Theme... | Export X3D
@ Softimage XSI (xsi).. | cancel
& Stanford PLY (“ply)... . -
& VAMLIZ (wrl)...
@ Vertex Keyframe Animation (mdd)...
@ Wavefront (,obj)...
{7 X3D Extensible 3D (x3d)

@ g export (fig)

https://savage.nps.edu/X3D-Edit/BlenderExportToX3d.html
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Virginia Tech Visionarium

Using the benefits of immersion

e VisCube (10” 1920x1920 walls, floor)
* Deep Six (6 x 30”) e
e Multi-Touch HD (527)
e Stereo HD (65”)
e Stereo wall

15
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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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SRS guespp—— r———
¢ 2 i

Interactive Paraview Export X3DOM Example
Picked RGB Color: (245,157.126) ==> In degree Centigrade: 753 90°
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Immersive Displays

e Stereo wall --->
e VisCube
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THANKS!

QUESTIONS?

wolex@vt.edu
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