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ABOUT VOREEN

What it is, and what it isn‘t
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* Volume visualization research platform with a
focus on rendering/visualization, some
preprocessing capabilities

® Processors can be reused as functional entities
by exploiting the data-flow metaphor

* Integrates not only volume data (e g, fibers,
geometry, flow data...) = =

* Open source

e Exploits GLSL, OpenCL, CUDA

¢ Platform independent
(Windows, Linux & Mac 0S X)

voreen \ B ARpicatiore ol 1V,



* Insightful visualizations can only be generated
collaboratively

* Challenging for domain experts and computer
scientist 1
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evel Visual Progsramming

* Exploit data-flow networks for visual
prototyping of interactive visualizations
* High level through abstraction
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¢ Grant access to
low-level GPU features

* Support shader :
programming =

* Allow optimization
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* Data-flow concept
® Processors

¢ Communication via ports

* Color depicts type
(e.g., volume, image, geometry, ...)

* Properties specify processor behavior

“) Central evaluator

¢ Determines evaluation order
* Manages resources

vOILC T
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Using Voreen

Whme

; Precessor

| 4 DataSeurce
VelumeCollectonSource
VolumeSource
VolumeStream

Measurng
MeasuringVolume

Faycasting
BoundaryWolumeRaycaster
MultiVolumeRaycaster
SingleVolumeRsycaster

Skce Renderang
SingleVolumeSticer

Utity
MultiVolumeCrozsSectionAnalyzes
VolumeCollectsonModaityFites
Volurmelnformation
VolumePiclng
VolumeRegistration
YolunwSelector

Yolume Processing
InformationBasedVolumeCombine
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<Processor type="MeshEntryExitPoints™ name="MeshEntryExitPoints"™ id="ref8">
<MetaDatax>

<Metaltem name="ProcessorGraphicsItem™ tyvpe="Po onMetaData™ —-205" y="-174"
MetaDa

<Properties>
<Property name="camera"™ adjustProjectionToViewport="true" id="reflé">
<MetaData:
<Metaltem name="EditorWindow" type="WindowStateMetaData" wvisible="false"
fetaDatal>
<position x="-3.16516089" y="1.58449835" "2.34805989" /
<focus -0.14060999" y="-0.205892" z="0.00218" />
<upVector "0.3551189" w="0.87701076" -0.32363949"
roperty>
<Property name="filterJitterTexture™ value="trus" /

<Property | terEntryPoints" value="false" [/
<Property
<Property
<Property
</Properties:

Frocessor>

% Wl

View

Tools

Action

Options

Hel



Demonstration

VOraSy B eSRCTRI AN T AN NG MO Of s 0

voreen, Voreendgpication (Info) Intskong module Vessalits 2

voresn, Yoreentopication (Info) Intiskzing mocule Messurrg'

voreenve. Voreenisuaization (Info) Loading workspace E:'ywis 10-tutoralivoreen tutorial workspaces imale wpperbody. vas

vorsen.io. VolumeR eader. dat (Info) Loading dat fie E: Vs 10-%utonal voveen Sutoral data volumes imale wpperbody. dat
voreen, o, VolumeR eader.raw (Info) Loading raw e £: 5 10-tutoral/voreentutonal-cata volanes imale -upoerbody. raw (5 it datasel)
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Table 7: Comﬁarisdn between CUDA and fmgn\ent-shader ray-
casting. Voreen was adapted as the fragment-shader implementation.

We see thal

than our CUDA ¢

vations made by Mensmann et aL We beheve tlus is largely due to
taking advantage of hardware rasterization to perform empty space
skipping [15], which is not an option for our CUDA implementation.
As the result, for datasets with many empty voxels (Table 3), such as
ds2 and ds4, Voreen achieves speedups of 1.23x and 1.28x, respec-
tively, over our CUDA implementation. For datasets with few empty
voxels, such as dsl and ds3, a significant portion of the execution
time is spent in gradient computation. As a result, Voreen achieves

smaller speedups of 1.12x and 1.15x, respectively. Overall, we see
both CUDA and fragment-shader implementations of ray-casting are
comparable in performance.

7 CONCLUSIONS

This paper maps and evaluates performance of volume rendering
application on three modern parallel architectures: Intel Nehalem,
Nvidia GTX280 and Intel Larrabee. Overall our parallel implemen-
tation of ray-casting delivers close to 5.8x speed-up on quad-core Ne-
halem over an optimized scalar baseline version running on a single
core Harpenown. This enables us to render a large T
dataset in 2.5 seconds. In comparison, we achzs
on Nvidia GTX280 over the scalar baseg
detailed performance simulation_c
around 10x speed-up OVer Size

h




achnical Aspects

“ Main renderer:
OpenGL/GLSL volume ray-casting

L

* Support for several volume file formats -

(RAW, DICOM, TIFF-stacks, PVM, Philips 3D US,

NRRD, vevo, ...)

* Few external dependencies:
GUI optional (Qt / GLUT / MFC)
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OBTAINING VOREEN

Downloading prebuilds and accessing the SVN
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Downloads

Binary Distributions

Windows version (XP/Vista/7) of the VoreenVE visualization environment including external
libraries. The installer does require administrator privileges.

ZIP archive containing a ready-to-run VoreenVE application for Windows ¥P/Vista/7 including
external libraries.

Mac version (Intel) of the VoreenVE visualization environment.




*/ Obtain and install Qt

* Using Microsoft Visual Studio
1. Copy config-default.txt to config. txt

2. Adapt gmake-default.bat:
set gmake path (line 3), set Visual Studio version (line 6/7)

3. Execute gmake-default.bat

4. Add Voreen projects into one solution (File->Add->Existing project)
src/core/voreen core.vcproj
src/qt/voreen qt.vcproj
apps/voreenve/voreenve.vcproj

5. Set voreenve as startup project and set the dependencies
(voreenve depends on voreen core and voreen qt)

6. Copy necessary DLLs from voreen/ext t0 apps/voreenve

7. Compile and run Detailed build instructions available at
WWW.VOreen.org

vOreern | it o
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http://www.voreen.org/99-Build-Instructions.html

CONCEPTUAL OVERVIEW

Processors, ports and properties
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Processors, Ports and Properties
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ProperyCwner EventListener

ProxyGeometry SliceRendererBasze YolumeRaycaster

CubeP roxyGeometry FlowOrthogonalsliceRenderar CPURaycaster

FultiplanarsliceRenderer CurvatureRaycaste

SliceViewer GLSLRaycaster

Yialat Vs -
VOreernl
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Processor

4 DataSewrce
VelumeCollectonSource
VolumeSource
YolumeStream

4 Measurey
MeasuringVolume

4 Raycasting
BoundaryWolumeRaycaster
MultiVolumeRaycaster
SingleVolumeRsycaster

4 Skce Rendermg
SingleVolumeSticer

4 Uty
MultiVolumeCrozsSectionAnalyzer
YolumeCollectionModaityFites
Volurmelnformation
VolumePiclng
VolumeRegistation
YolurrwSelector

# Volume Processing
InformationBasedVolumeCombine

VYialaaYala

VOTreerl
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class TestProcessor : public RenderProcessor {

:string getCategory() const { return "Test Pro
:5tring getClassName () const { return "Test Proces
:string getModuleNam const { return

protected:
n
RenderPort inport_;

RenderPort cutport ;

TestProcessor



GenericPort< voreen:PlotBase = GenericPart< voreen:VolumeHandle = GenericPart RenderPort
PlotPort YolumePort
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::TestProcessor () TestProcessor
rocessor (),

inport (Port::INFORT,

outport (Port::0UTPORT,

addPort (inport ) ;
addPort (outport ) :;

volid TestProcessor::process() |
// activate and clear output render target
Dutport_.activateTarget{};
glClear (GL COLOR BUFFER BIT | GL DEPTH BUFFER BIT);

// bind color texture incoming through inport
tgt::TextureUnit texUnitl;
inport .bindColorTexture (texUnitO.getEnum())

Ve of =
YA ) £ .

vV & 0K
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#include "wvoreen/c
namespace voreen {

struct FiberLine

ore/ports/genericport.h”™
FiberReader

{ =

//start and end indices:

size_t start_;
size t end ;

float length
bool wvisible_;

int segmentId

FiberLine ()

Fibers !

. =/

r

start_ (0), end (0), length (0.0f), wvisible (true) {}

::vector<FiberLine» lines ;

::ivector<tgt::vec3» points

;
::vector<float> uncertainties ;

void updatelLength () {
for(size_t i=0; i<lines_.size(}); i++) {
lines [i].length = 0.0f;

for(size_t

lines [i].length += distance (points [j], peoints [j+11):

}

size_t size()

j=lines_[i].start_; J<lines_[i].end_; J++)

{ return lines_.size()

typedef GenericPort<Fibers> FiberPort;

«clume rendering engine

(2]

¥ GeometryProcessor

]
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AhstractSerializable

TemplateP roperty< hool =

TemplateP rapery=< float =

TemplatePropey< int >

TemplateProperty< ShaderSource »

TemplatePrope ty< std:string >

TemplateProparty< tgt:Camara * >



SingleVolumeRaycaster: :SingleVolumeRaycaster ()
: VolumeRaycaster ()

transferFunc ("transferFunction",
camera_("camera™ "Camera", new tgt:
compositingModel ("compositingl"™, "Compositing
compositingModeZ ("compositing2", "Compositing
volumeInport (Port::INPORT,
entryPort_ (Port::INPORT, "image.entrypoints")
exitPort (Port::INPORT, "image.exitpoints")
outport (Port::0UTPORT, "image.output”, true,
outportl (Port::OUTPORT, "image.ocutputl”™, true,
outportZ (Port::0QUTPORT, "image.ocutputZ"™, true,

addProperty (useSegmentation ) ;
addProperty (segment ) ;
addProperty (isovalue );

addProperty (transferFunc };
addProperty (camera_};

addProperty (maskingMode ) ;
addProperty (gradientMode ) ;
addProperty (classificationMode ) ;
addProperty (shadeMods )
addProperty (compositingMode_ ) ;

Processor:

"Transfer function™)
:Camera (vec3 (0. £,
(opz) ",
(OP3) ",
"volumehandle.volumehandle™,

0o.f£, 3.5f),
Processor:
Processor:
false,

vec3(0.£, 0.£, 0.f),
: INVALID PROGRAM)
: INVALID PROGRAM)
Processor: : INVALID PROGRAM)

vec3(0.£, 1.£, 0.£)))

:INVALID PROGRAM)
Processor: : INVALID PROGEAM)
Processor::INVALID_PROGRAM)

Properties
Use Segmentation
Active segment

Iso value

Transfer function

Camera

Masking

Gradient calculation

compositingModel
compositingModel

compositingModel
compositingModel
compositingModel

_.addoption ("dwvr",
__.addoption ("mip",
.addoption ("isgo",
.addOption ("fhp",
.addoption ("fhn",

addProperty (compositingModel )

raycastPrg_->setUniform("isovalue_",

4 N ¥
{-.,—.1\ ;.._.1’1 g ﬂ

VOI

‘olume ¢

‘ndenngs‘gne

"

"OVR") ;
"MIP") ;
"TIS0") ;
TEFHP") ;
TETHN") ;

isovValue_

-get ()}

Classification

Shading

Compaositing

Compaositing (OPZ)

DIY Vis Applications Tutorial
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PROJECT STRUCTURE

Framework and modules
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Qt-based
GUI Components

Data Structures,
Resource
Management

voreel)

«clume rendering engine

VoreenVE
application

Framework

Voreen Qt Processors,
|ibrary Data I/O

Voreen core

rary

DIY Vis Applications Tutorial

26175 Timoe Ropinski, Jorg-Stefan Pralsni



VOTree

clume ¢

ndering ¢

*

1l

gine

eader Files
Source Files

eader Files

esource Files

ocurce Files




* Rapid prototyping environment |
* Graphical network editor

* Auto-generated property
widgets (Voreen Qt library)

* Visual debugging

* [nspection of intermediate rendering results
® Runtime shader editing
* Application mode for domain experts

* Hides the underlying network
* Visibility of single properties can be configured

/Oreen fors 1415772 00 /i



E| [ Source Files

;- [ base
3 connectedcomponents
[d deformation
£ dti
[d experimental
[ flowreen
[ Ihclassification
[ measuring
[J opencl
[d optimizedproxygeometry
3 pvm

3 sphericalharmonics
[ texturing

A vesselvis?

[ viscontest

[ volumefusion

F- [ voreenmicro

Vialat atel o
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Base
GeometrySource

ImageSequenceSource

ImageSource

PlotDataSource

PlotFunctionSource

TextSource

VYolumeCollectionSource

VYolumesource

EntryExitPoints

MeshEntryExitPoints

BoundingBox

Cami4 Flowreen
FlowMagnitudes3D
FlowSliceRenderer2D
FlowSliceRenderer3D
PathlineRendereraD
StreamlineRenderer3D
StreamlineTexture30
FlowOrthogoaad

Vialat atel o
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EXTENDING VOREEN
Adding modules and processors
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What Can Be Customized

@ VoreenVE - male-upperbody.vws
Fife™ View™Tools™ Action Options  Help

‘ = ! .! View - Q m f—) = " Tools [% B E‘ Action “
"o

Processors

Properties

Interaction
Coarseness

Interaction Quality '

ImageSequenceSource

ImageSource

PlotDataSource

PlotFunctionSource

TextSource

VolumeCollectionSource
rce

Camera

Gradient
Calculation

Classification

ki
Compositing
R
EntryExitPoints ! ¥ Compositing (OP3)
MeshEntryExitPoints N ) Teitire Clamp

e 06 OG6OCOCOOCEO

4 Export
PlotDataExport

4 GLSL
DynamicGLSLProcessor

Volumes

SingleVolumeRaycaster

This is the standard volume renderer in Voreen. It
generates up to three output renderings, where
the first one also provides depth values. Several
shading and compositing modes are supported.
See CubeMeshProxyGeometry,
MeshEntryExitPoints.

1 Volume (23.2 MB)

Debug Console

voreen.VBreenAbFication (I;f;silni ﬁzin; module 'DICOM'
voreenve.VoreenVisualization (Info) Loading workspace C:\Program Files (x86)\voreenVE-2.6/data/workspaces/standard.vws
voreen.io.VolumeReader.dat (Info) Loading dat file C:/Program Files (x86)/VoreenVE-2.6/data/volumes/nucleon.dat

voreen,io.VolumeReader.raw (Info) Loading raw file C:/Program Files (x86)/VoreenVE-2.6/data/volumes/nucleon.raw (8 bit dataset)
voreenve.Vo'reenVlsua'ﬁzap'on'(Irlfp) Loa_ding _wor_l_spac_e E:/vis lo-h.{tpriallvor_een/h.{to.rial-Qata'/workspgce'slmalegppgrqudy/malguppert?ody.vyvs

VO r ee n DIY-Vis Applications Tutorial
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* Location

® Source files: src/modules/<modulename>/

* Headers: include/voreen/modules/<modulename>/
* Project files

* |Integrate code files and libraries into build process

* L ocated in module‘s source directory

* Module class

* Registers resources at runtime Modules |
* Adds shader search paths (Base ) (Custom)

¢ Derived from VoreenModule

oo

C

voreen

C<

w



1. Create module directories
 Place code, header and shader files there

2. Write module class
« |nstantiate and register module processors
 Add shader search path

3. Create module project files
« Specify class name and filenames of module class
« Reference code, header and shader files

4. Activate module
« Add VRN MODULES += <module> tO config.txt

voreern | DI Vis Agplisaiions Tuiorizl ge Vg
slume rendering engine f f [erar 3\4



Example: lestModule

(1 include

[ voreen
+ [ modules

B test

. testprocessor.h

Bl src
+ [ modules

B test

. lestprocessor.cpp
™ test.frag

VOreecrl

velume rendering engine

35/175

The TestModule archive
can be downloaded at

www.voreen.org/files/testmodule.zip

DIY-Vis Applications Tuterial
TimorRopinski, Jorg-Stefani Praldni



#include " Fmoc : =t ~r.h"

rnare

#endif // wRN_TESTMODULE_H

%:.v-z O 211
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ori
EADEERES
SOURCES

# I::l i
HEADEER {VEN MODULE INC DIR}/

# I::l i £
SOURC {VEN MODULE SRC DIR}/

CES += S5{VREN_MODULE_SRC

clume rendering engine



[ include
+ [ voreen
o v [ modules
VRN MODULES + ezt v [l test
. testmodule.h
. testprocessor.h

i Src

v [ modules
v [l test
|:‘| test_commaon.pri
|:‘| test_core.pri
. testmodule.cpp
. [BStprocessor.cpp
test.frag

Vialat atel o
\;v-/ ( /f( : ;.L:’.j\ zi;.’x 1 §

clume rendering engine



“) tgt: :Shader
* Represents an OpenGL shader program
* Contains vertex, fragment and/or geometry shaders
* Methods for passing uniforms and attributes
® C-like #include mechanism

* Headers for adding generated code at runtime,
e.g., preprocessor defines

* tgt: :ShaderManager
* Convenient loading of shaders from file

* Shader search path
* Singleton: accessible via define ShdrMgr

voreen D0 gpons uiorlos Vg
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Example: Image Processor

*/ We want our TestProcessor to
convert an image to grayscale
* Use fragment shader
* Additional saturation parameter

g

* To be implemented as property [— |
‘ estrrocessor
* Needs to be passed to the shader

e Y VIS atiens Tt B
voreen o Bl L
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#includs

addPort (inport
" re_J;

\:v-/ O 211
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OpenGL resources should be allocated in
initialize () instead of in the constructor.

CLUInIm’”
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* textureLookup2Dscreen ()

e Standard lookup function for input images
* Expects fragment coordinates

e Suitable, if the processor’s input and output images
have the same dimensions

* Provided by shader module mod sampler2D.frag

* Alternatives

¢ texturelookup2Dnormalized ()
e expects normalized texture coordinates
¢ textureLookup2D ()
e pixel coordinates

vOICCIl1 ‘ DIy Vs Agglieations Tuiurizl go N



SO #include "modules/mod samplerZd. frag”
/4 0. activate shader
shader -rFactivate (); uniform SAMPLERZD TYPE colorTex ;
setGlobalfhaderParameters (zhader ) ; uniform SAMPLERED:TYPE depthTex:;
uniform TEXTURE PARAMETERS texParams ;
/¢ 1. bind input image to texture units B B
tgt::Texturelnit colorlUnit, depthlUnit; uniform float saturation ;
inpert .bindTextures(coleorlUnit, depthlUnit); N
vold main() |
// 2. pass temxture units to shader
shader -»getUniform( /f lookup input coler
"CcolorTeax M, s— E— vecd color = textureloockupZlscreen |
colorUnit. getUnitNumber ()] ; " colorTex
—» LexParams ,
ghader -»getlUniform( ‘ gl FragCoord. xy) ;
"depthTex ", = = - B
depthlUnit.getUnitNumber ()] ; ' A lookup depth wvalue
float depth = texturelookupiZDscreen|
/4 3. pass temture parameters ' depthTex ,
inport_.SetTextureParameterS( texParams
shader , gl FragCoord.=y).=;
"texParams ") ;

-y ot oy
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vold TestProcessor::process () | #include "modules/mod samplerzZd. frag”
/¢ activate and clear output render target
outport .activateTarget (): uniform SAMPLERZD TYPE colorTex ;
cutport .clearTarget () ; uniform SAMPLERZD TYPE depthTexn ;
uniform TEXTURE PARAMETERS texParams ;
/4 activate shader
gshader -»activate (); uniform fleat saturatien :
gsetGlobalfhaderParameters (shader ) ;
vold maini) |
/¢ bind input image to texture units
tgt::TextureUnit colorUnit, depthUnit; /¢ lookup input color
inport .bindTextures (colorUnit, depthUnit): vecd color = texturelookuplZDscreen |
colorTex
/¢ pass texture units and parameters to shader texParams ,
gshader -»setUniferm ("celerTex ", colorUnit.getUnitNumber()); gl FragCoord.=y);
shader -»getUniform ("depthTex ", depthUnit.getUnitNumber (
inpert .sgetTextureParamsters (shader , "texParams ") ; /¢ lookup depth values
float depth = texturelockupiDscreen|
// pass property value to shader depthTex ,
gshader -»getUniform("saturatien ", saturation .get ()); texParams ,
gl _FragCoord.®xy).z;
/¢ render screen aligned gquad
renderQuad (] ; /i compute gray values
fleat brightness =
/¢ cleanup (0.30*%color.r)+(0.5%*color.g)+ (0.11l*color.b);
shader -»deactivate (): vecd graycol = vec4(vec3(brigh£ness), color.a);
outport_.deactivateTarget(); FragDatal = mix(grayccl, color, saturation );
tgt::TexturelUnit: :setZerolnit () ; B
// pass through depth wvalue
/¢ check for OpenGL errors gl FragDepth = depth;
L=L_EREREOR;

Or et

clume rendering ‘. ngine




« getVoxel ()

* Shader lookup function for volume data

* Expects (normalized) texture coordinates
* Provided by shader module mod sampler3d.frag

+/ VolumeRenderer: :bindVolumes ()

¢ Passes volume textures to the shader

* Sets additional meta data for each volume,

such as the data set‘s dimensions and bit depth
=> see struct VOLUME PARAMETERS

in mod sampler3d.frag

yOICCll ' DIV Vis Apgliations Tuiorzl ee W



* Cast rays through each pixel and the volume

for each pixel on the image plane
compute entry- and exit-points
while current position inside volume
read intensity
apply transfer function
(compute shading)

apply compositing N2

compute new position
end while
set pixel color
end if

/oreen




vold SampleRavcaster::process ()l
A4 ... activate outport and shader
/4 ... pass entry/exit point textures

/4 pasz volume texture to shader

std: ivector<Volumeitruct> volumeTexHtures:;

TexturelUnit vollnit:

volumeTextures. push back (VolumeStruct |
volumePort . getData () ->getVolume=Li),
evollUnit,

"volume ", =
"volumeParams ")

1

bind‘-.-’olumes(raycast]?rg_F volumeTextures) ;

// pass transfer function to shader

Texturelnit transferlUnit;

tranzsferlnit.activate () ;

transferFunc .get () -Fkind();

raycastPrg —rsetUniform ("transferFunc ",
transferUnit. getUnitNumnber ()} ;

renderQuad () ;

/... clean up

VYialat oy
VOrIee

«clume rendering engine

/¢ includes all shader modules
#include "modules/vrn shaderincludes. frag”

vecd result = wvecd (0.0); float £t = 0.0;

while ({(t < t_end) && (result.a < 1.0)) {
// determine and update sampling position
vecd gample = frontPos.rgbh + t*direction;
t += samplingStepSize ;

/¢ fetch intensity at sampling point
/¢ (see mod sampler3d. frag)
float wvoxel = getWVoxel |

volume

volumeParams

gsample) . a;

// apply tranzfer function
/4 (see mod transfunc.frag)
vecd col = applyTF (transferFunc_, voxel);

—

/¢ perform compositing

col.a *= gamplingftepfizeComposite
result.rgbk += (l.0-result.a)*col.a*col. rgb;
result.a += (l.0-result.al)l*col. a;
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* Copy&Paste the Test module
* www.voreen.org/files/ testmodule.zip

* Use existing processors as templates
* |[mage processing
e TestProcessor (test module)

* Volume raycasting
¢ SimpleRaycaster (base module)

* Volume processing
¢ VolumeInversion (base module)

* Shader-based rapid prototyping

¢ DynamicGLSLProcessor (base module)

voreer | s Apgleaons T os g


http://www.voreen.org/files/testmodule.zip
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VISUAL DEBUGGING
Run-time shader editing and framebuffer inspection

'I g r iJ a ' ' - DIN- VIS App
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* By hovering over render ports, their content
can be inspected

M&shEntryExitPofnts

Qf Nava

: SIngleVoiumeRaycaster '




In Detail Inspection
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CUSTOMIZING APPLICATIONS

Generating end-user applications
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Application Development Recipe

Properties ] D
3

. |
SingleVolumeRaycaster ’
I

1=

T

Interaction
Coarseness

Interaction
Quality

Use ]

Segmentation

Active segment l
alue ’—{]— 0,50

sfer function

Gradient
calculation

Classification

Shading

Compositing
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* Properties of the same type

MeshEntryExitPoints

can be linked (value synchronization)
* Within or across processors : L)
* Uni- or bidirectional R e——
* Cycle prevention S -

* Linking of differing, but compatlble
property types is also possible
* Float . Integer .-.-Boolean

* Transfer function linking 8
* QOptional auto-linking of camera properties | ;.. |

v Ur;“;.". a7 . \ '\; AR| .‘ vrl‘l_l‘fllj \“}. "\li &;VHS



Managing Links in VoreenVE

|

- )

VolumeSource

=t

MeshProxyGeometry

L ~

PlaneWidget MeshEntryExitPoints

‘\

= -

Light - Widget

SingleVolumeRaycaster

. > Ught saurce pasition

® -

Canvas Geometry Processor

e= |
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Application Prototyping

i

fit

——
-~
-
~———
—
——

u'
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Application Prototyping

Res e OO n A weTE
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ADDITIONAL FEATURE

Helpful processors and other functlonahty
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“/ Volume ray-casting

* Single volume, multiple volume, advanced shading, RGB
data ...

* Volume slicing
e Regular, half-angle slicing, directional occlusion shading...
*/ Image processing

* Depth darkening, dilation, erosion, Gaussian, edge
detection ...

*/ Volume processing
: : e
* Median, gradients, curvature ... o (G

" SingleVolumeRaycaster

‘-}" eee

vyOICCll o1 DI Vis Agplisaiions Tutoridleo g



* Axis-aligned clipping and an
arbitrary number of arbitrary
clipping planes are supported

* Axis-aligned:
CubeMeshProxyGeometry

* Arbitrary:
MeshClipping (sequential)

MeshClippingWidget

yoreen



) o ) — i oy
ditional reacures - Geomecry

* Combination of DVR and
opaque geometry

* Geometry
rendering with
CO-processor
ports

* Semi-transparent geometry
through depth peeling

I!’Jf::‘::‘“

...... il *'\r’l\l



“ Multi-Volume ray-casting is done with the
MultiVolumeRaycasting processor

The shown dataset is courtesy of Prof. B. Terwey, Klinikum Mitte, Bremen, Germany.
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GLSL Image Processing

n | [
UnaryimageProcessor BinaryimageProcessor
o ]

Properties L LX)

IJnaryImag:Procussor

2 iifeem TEXTURE PARAMNETERS

M voia marsi) |
sc2 p = gl PragCoord.xy * screenDisSCF :

V 0 r' E‘ e. n AR DIY-Vis Applications Tuterial
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GLSL Volume Raycaster
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Dynamic GLSL Processor

Fragment shader (onginal source: dynamicglsl.frag)

1 ¢include "modules/vrn shaderincludes.frag™ -
E ) DvramicGLE L Processor
3 //% fname = "inport(", fpamsms = "entryFarams " -

4 uniform SAMPLER2D TYPS

S uniform TEXTURE FARAMETERS=e=n

-]

7 A7F Ename = "iﬂpl:'r'tl " g = 231 L PR Ieiw R = = = GL_RGE“!"
8 uniform SEMPLER2D TYER = —

9 uniform TEXTURE PRRAMETERS=extTParams_; Properties X
10

11 /7% gnams = "vo : Grarams = "wolup=Za

12 uniform sampler3

13 uniform VOLUME FARAMIBSERT E;Dl1JItEPElI'EILEtEI'E_.
14

15 //% fname = "L

16 uniform floa

17
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Python Script Editor - E: fvoreen,data/scripts/benchmark-slide. py

1 # Voreen Python script for measuring frame rates.
2 import voreen
3 import voreengt
4 import time
3 import math
-]
? frames = 100
8 dim {312, 3512}
9 proc "3ingleVolumeRaycaster™
0 initCam = ((0.0,0.0,3.5), (0.0,0.0,0.0), (0.0,1.0,1.00})
11 rothxis = (1.0,1.0,1.0)
12
13 def benchmark():
# store current canvas size and camera settings
prevDim = voreen.getPropertyValue ("Canvas™, "canvas3ize"™)
previam = voreen.getPropertyValue (proc, "camera™)
# resife canvas and 1nitislize camera
reen. setPropertyValue ("Canvas™, "canvasSize™, dim)
.3etPropertyValue (proc, "camera"”, initCam)
n.repaint ()

Bieadeanhe

Bunning script...
frames: 100

VOTeernl —_— ~ DIYVis Applications Tutorial
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Visualization Toolkit - Win320penGL #1

Press h for command list
Press s to toggle status window

ssfully initialized

Workspace loaded.

[ResetTransferFunction]: All TFs resettet

[vtkVoreenActor]: SingleVolumeRaycaster activated

YUl ccill

os Vig
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OUTLOOK

The future of Voreen
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WHERE TO GO FROM HERE

Getting some more information

“J’dd” , . Ulr’ "ﬂ»t.A"z,ﬁlpl}r;ab'[.]o{nﬁ I'LJtrjriaJ_og\/ﬂg

slume rendering engine [IMo Ropinski, Jorg-Stetan Pralsni 080



Where to go from here

Jyvoreen

V@ r @e' n /75 DIY-Vis Applications Tutorial
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http://www.voreen.org/
http://www.voreen.org/105-Download.html
http://www.voreen.org/108-Data-Sets.html
http://www.voreen.org/342-Workspaces.html
http://www.voreen.org/111-Mailing-List.html
http://www.voreen.org/101-API-Documentation.html
http://www.voreen.org/225-Programming-Tutorials.html
http://www.youtube.com/voreentv
http://www.voreen.org/
http://www.youtube.com/voreentv

*/ Key concepts
* Data-flow realization of GPU-based
volume ray-casting
® Properties can be combined with
linking
* Development vs. Application Mode

+ Specific functionality

* Enable rapid prototyping of
volume visualizations

* Allow reusability of existing techniques
* Support application deployment
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* The Voreen team (alphabetically)

* Alexander Bock, Benjamin Bolte, Stefan
Diepenbrock, Christian Doring, Jan Esser, André
Exeler, Dirk Feldmann, Alejandro Figueroa Meana,
Timo Griese, Dieter Janzen, Jens Kasten, Daniel
Kirsch, Rico Lehmann, Roland Leifha, Florian
Lindemann, Markus Madeja, Jorg Mensmann, Jennis
Meyer-Spradow, Borislav Petkov, Jorg-Stefan Prafini,
Stephan Rademacher, Rainer Reich, Mona
Riemenschneider, Timo Ropinski, Christoph
Rosemann, Jan Roters, Sonke Schmid, Michael
Specht, Fabian Spiegel, David Terbeek, Christian
Vorholt, Carolin Walter, Michael Weinkath, Frank
Wisniewski
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JTHANKS FOR YOUR ATTENTION!
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WWW.VOreen.org

These slides are available at
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