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bubnuoteka Busyanusauum VTK

VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

Visualization ToolKit (VTK) — 3To cBO60AHO pacnpocTpaHsiemasa bubnmnoreka C++
KrfiaccoB AN NOCTPOEHUA TpexMmepHou rpadpmku n Busyanusaumm. Idta ubnunorteka
npeacrtaBnsieT coo6om 06EKTHO-OPUEHTUPOBAHHBIU MHCTPYMEHTapUn Ans
BU3yanusaumm AaHHbIX.

B cucteme peanusoBaHo ABa noaxoa K BU3yanusauuu aaHHbiX. MepBbin nogxon — 3To
rpachuueckas mogesnb AaHHbIX, KOTopas ABNsieTcs abCTPaKTHON MoAeNbio TPexXMepHom
rpachuku. Bropon nogxon — aTo BU3yanmsaumoHHas Mogenb, KOTopasi npeacraBnseTr
cobom ynpaBnsieMbi NOTOKOM AaHHbIX Npouecc BU3yanusauun.




bubnuoteka Busyanusauum VTK

VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

OCHOBHbIe 00BEeKTbI rpahnyecKon Moaenu:

- Render Master — koopaANHUPYET YCTPOUCTBO
He3aBUCUMbIEe MeTOoAbl U CO34aeT OKHO TPACCUPOBKMU;

- Render Window (OKHO TpaccupOBKMU) — ynpaBnsieT
OKHOM Ha 3KpaHe gucnresi, oAuH unu dornee
TPaCcCUPOBLLUMKOB PUCYIOT B 3TOM OKHE Npu co3aaHuun

kappa;

- Renderer (TpaccupoBLUKK) — ynipaBnsaeT npoLeccom
TPaCCUPOBKMU;

- Light (ncTo4yHuK cBeTa) — ocBeLlaeT akTOPOB a CLueHe;
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

- Camera (kamepa) — onpegensietr TO4Ky 00630pa, TOYKY
dokyca n apyrme xapakrepucTUKn Kamepbl;

- Actor (aKTop) — 00BLEKT, KOTOPbLIN NPOPUCOBLIBAETCH
TPacCCUPOBLUUKOM B CLiEHE;

- Property (CBOMCTBO) — COAEPXKUT XapaKTepPUCTUKN
aKTopa, KOTOpble UCMONbL3YTCA NPU TPacCUPOBKe, —
LBeT, OTpaxarLwasa CoCOOHOCTb, TEKCTYypa, TUN
NMPOPUCOBKU, CTUNb 3aTEHEHMUS;

- Mapper (kapTa) — coaepXuT reomeTpmu4ecKkme
XapaKTepUCTUKN aKTOPOB, KapTy NOJIOXXEeHNSA 0O HLEKTOB B
CLeHe.



bubnuoteka susyanusaumm VTK

VTK: cxema 06paboTku rpadmkn Ha NUTOHE
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Window
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Interactor

Fither reads the data from a
file or creates the data from
scratch.

Maoves the data from VTE
mto OpenGL.

For setting colors, surface
properties, and the position
of the object.

The rectangle of the
computer screen that
VTE draws mto.

The window, mecluding title
bar and decorations.

Allows the mouse to be used
to mteract wth the data.

trom vtkpython unport *

cone = vtkConeSource()
cone. SetResolution(10)

coneMapper = vtkPolyDatalMapper()
coneMapper. SetInput(cone. GetOutput())

coneActor = vtkActor()
coneActor. SethMapper{coneMapper)

ren = vtkRenderer()
ren. AddActor(coneActor)

renWm = vtkRenderWmdow()
renWm. SetWmdowName("Cone"
ren'Win. SetSize(300,300)

renWin. AddRenderer{ren)

wen = vtkRenderWmdowInteractor()
wen. SetRenderWimdow(renWin)

wen Imtialize()

wen. Start()




bubnuoteka susyanusaumm VTK

VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

#include "vtkSphereSource.h"

#include "vtkPolyDataMapper.h"
#include "vtkProperty.h"

#include "vtkActor.h"

#include "vtkRenderWindow.h"

#include "vtkRenderer.h"

#include "vtkRenderWindowlnteractor.h"
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

int main ()

{

/[ create sphere geometry

vtkSphereSource *sphere = vtkSphereSource::New();
sphere->SetRadius(1.0);
sphere->SetThetaResolution(18);
sphere->SetPhiResolution(18);

/[ map to graphics library

vtkPolyDataMapper *map = vtkPolyDataMapper::New();
map->Setlnput(sphere->GetOutput());

/[ actor coordinates geometry, properties, transformation
vtkActor *aSphere = vtkActor::New();
aSphere->SetMapper(map);
aSphere->GetProperty()->SetColor(0,0,1); // sphere color blue
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkRenderer *renl = vtkRenderer::New();

vtkRenderWindow *renWin = vtkRenderWindow::New();

renWin->AddRenderer(renl);

/[ an interactor

vtkRenderWindowlInteractor *iren =
vtkRenderWindowlnteractor::New();

iren->SetRenderWindow(renWin);

/[ add the actor to the scene

renl->AddActor(aSphere);

renl->SetBackground(1,1,1); // Background color white

// render an image (lights and cameras are created
automatically)

renWin->Render();

// begin mouse interaction

iren->Start();




bubnuoteka susyanusaumm VTK

VTK: 0630p OCHOBHbIX BO3MOXHOCTEN BUONMOTEKN

I/ release memory and return
sphere->Delete();
map->Delete();
aSphere->Delete();
renl->Delete();
renWin->Delete();
iren->Delete();

return EXIT_SUCCESS;
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN BUONMOTEKN

I F(x,y,z) = 0.5*x"2 + 1.0*y"2 + 0.2*z"2 + 0.1*y*z + 0.2*y

#include "vtkQuadric.h"
#include "vtkSampleFunction.h"
#include "vtkContourFilter.h"
#include "vtkOutlineFilter.n"
#include "vtkPolyDataMapper.h"
#include "vtkActor.h"

#include "vtkProperty.h"
#include "vtkRenderWindow.h"
#include "vtkRenderer.h"
#include "vtkRenderWindowilnteractor.h"
#include "vtkimageData.h"
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

int main ()

{
Il -- create the quadric function object --
Il create the quadric function definition
vtkQuadric *quadric = vtkQuadric::New();
guadric->SetCoefficients(.5,1,.2,0,.1,0,0,.2,0,0);
// sample the quadric function
vtkSampleFunction *sample = vtkSampleFunction::New();
sample->SetSampleDimensions(50,50,50);
sample->SetimplicitFunction(quadric);
Il Create five surfaces F(Xx,y,z) = constant between range specified
vtkContourFilter *contours = vtkContourFilter::New();
contours->Setlnput(sample->GetOutput());
contours->GenerateValues(5, 0.0, 1.2);
// map the contours to graphical primitives
vtkPolyDataMapper *contMapper = vtkPolyDataMapper::New();
contMapper->Setinput(contours->GetOutput());
contMapper->SetScalarRange(0.0, 1.2);
Il create an actor for the contours
vtkActor *contActor = vtkActor::New();
contActor->SetMapper(contMapper);




bubnuoteka susyanusaumm VTK

VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

/I -- create a box around the function to indicate the sampling volume —
I/ create outline

vtkOutlineFilter *outline = vtkOutlineFilter::New();
outline->Setlnput(sample->GetOutput());

// map it to graphics primitives

vtkPolyDataMapper *outlineMapper = vtkPolyDataMapper::New();
outlineMapper->Setinput(outline->GetOutput());

Il create an actor for it

vtkActor *outlineActor = vtkActor::New();
outlineActor->SetMapper(outlineMapper);
outlineActor->GetProperty()->SetColor(0,0,0);
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

Il -- render both of the objects --
// a renderer and render window
vtkRenderer *renl = vtkRenderer::New();
vtkRenderWindow *renWin = vtkRenderWindow::New();
renWin->AddRenderer(renl);
/[ an interactor
vtkRenderWindowlnteractor *iren = vtkRenderWindowlnteractor::New();
iren->SetRenderWindow(renWin);
// add the actors to the scene
renl->AddActor(contActor);
renl->AddActor(outlineActor);
renl->SetBackground(1,1,1); // Background color white
I/ render an image (lights and cameras are created automatically)
renWin->Render();
// begin mouse interaction
iren->Start();
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN BUONMOTEKN

/] release memory and return
guadric->Delete();
sample->Delete();
contours->Delete();
contMapper->Delete();
contActor->Delete();
outline->Delete();
outlineMapper->Delete();
outlineActor->Delete();
renl->Delete();
renWin->Delete();
iren->Delete();

return EXIT_SUCCESS;
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VTK: pabota ¢ n3obpaxeHusmm

#include <vtkSmartPointer.h>
#include <vtkimageViewer2.h>
#include <vtkJPEGReader.h>
#include <vtkRenderWindow.h>
#include <vtkRenderWindowlnteractor.h>
#include <vtkRenderer.h>
int main(int argc, char* argvy])
{
/Verify input arguments
if (argc'=2){
std::cout << "Usage: " << argv[0] << " Filename(.jpeqg)" << std::endl;
return EXIT_FAILURE;
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VTK: pabota ¢ n3obpaxeHusmm

//Read the image

vtkSmartPointer<vtkJPEGReader> jpegReader =
vtkSmartPointer<vtkJPEGReader>::New();

jpegReader->SetFileName ( argv[1] );

Il Visualize

vtkSmartPointer<vtkimageViewer2> imageViewer =
vtkSmartPointer<vtkimageViewer2>::New();

imageViewer->Setlnput( jpegReader->GetOutput() );

vtkSmartPointer<vtkRenderWindowlInteractor> renderWindowInteractor =

vtkSmartPointer<vtkRenderWindowlInteractor>::New();
imageViewer->Setuplnteractor(renderWindowInteractor);
imageViewer->Render();
imageViewer->GetRenderer()->ResetCamera();
imageViewer->Render();
renderWindowInteractor->Start();
return EXIT_SUCCESS;
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN BUONMOTEKN

#include <vtklmageData.h>

#include <vtkJPEGWriter.h>

#include <vtkSmartPointer.h>

#include <vtkimageCanvasSource2D.h>
#include <vtklmageCast.h>

int main (int argc, char *argv[] )
{
std::string outputFilename;
if (argc>1)
{
outputFilename = argv[1];

}

else

{

outputFilename = "output.jpg";

}
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

int extent[6] = {0, 99, 0, 99, 0, 0},

vtkSmartPointer<vtkimageCanvasSource2D> imageSource =
vtkSmartPointer<vtkimageCanvasSource2D>::New();

imageSource->SetExtent(extent);
imageSource->SetScalarTypeToUnsignedChar();
imageSource->SetNumberOfScalarComponents(3);
imageSource->SetDrawColor(127, 45, 255);
imageSource->FillBox(0, 99, 0, 99);
imageSource->SetDrawColor(255,255,255);
imageSource->FillBox(40, 70, 20, 50);
imageSource->Update();
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkSmartPointer<vtkimageCast> castFilter =

vtkSmartPointer<vtkimageCast>::New();
castFilter->SetOutputScalarTypeToUnsignedChar ();
castFilter->SetInputConnection(imageSource->GetOutputPort());
castFilter->Update();

vtkSmartPointer<vtkJPEGWriter> writer =

vtkSmartPointer<vtkJPEGWriter>::New();
writer->SetFileName(outputFilename.c_str());
writer->SetlnputConnection(castFilter->GetOutputPort());
writer->Write();

return EXIT_SUCCESS;
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VTK: napameTpuyeckue Kpueble

#include <vtkParametricTorus.h>
#include <vtkParametricBoy.h>
#include <vtkParametricConicSpiral.h>
#include <vtkParametricCrossCap.h>
#include <vtkParametricDini.h>
#include <vtkParametricEllipsoid.h>
#include <vtkParametricEnneper.h>
#include <vtkParametricFigure8Klein.h>
#include <vtkParametricKlein.h>
#include <vtkParametricMobius.h>
#include <vtkParametricRandomHills.h>
#include <vtkParametricRoman.h>
#include <vtkParametricSpline.h>
#include <vtkParametricSuperEllipsoid.h>
#include <vtkParametricSuperToroid.h>
#include <vtkParametricTorus.h>
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

#include <vtkSmartPointer.h>

#include <vtkDataSetAttributes.h>
#include <vtkDoubleArray.h>

#include <vtkMutableUndirectedGraph.h>
#include <vtkCircularLayoutStrategy.h>
#include <vtkDoubleArray.h>

#include <vtkGraphLayoutView.h>
#include <vtkintArray.h>

#include <vtkMutableUndirectedGraph.h>
#include <vtkRenderWindowInteractor.h>
int main(int, char *[])

{

vtkSmartPointer<vtkMutableUndirectedGraph> g =
vtkSmartPointer<vtkMutableUndirectedGraph>::New();

Il Create 3 vertices

vtkldType v1 = g->AddVertex();

vikldType v2 = g->AddVertex();

vikldType v3 = g->AddVertex();

Il Create a fully connected graph

g->AddEdge(v1, v2); g->AddEdge(v2, v3); g->AddEdge(vl, v3);
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

1 Create theedge weightarray
vtkSmartPointer<vtkDoubleArray> weights = vtkSmartPointer<vtkDoubleArray>::New();
weights->SetNumberOfComponents(1);
weights->SetName("Weights");

/I Set the edge weights
weights->InsertNextValue(1.0);
weights->InsertNextValue(1.0);
weights->InsertNextValue(2.0);

// Add the edge weight array to the graph
g->GetEdgeData()->AddArray(weights);

std::cout << "Number of Weights: " << vtkDoubleArray::SafeDownCast( g->GetEdgeData()-
>GetArray("Weights"))->GetNumberOfTuples() << std::endl;

for(vtkldType i = 0; i < weights->GetNumberOfTuples(); i++) { double w = weights-
>GetValue(i); std::cout << "Weight " << i<<":" <<w << std::endl; }

vtkSmartPointer<vtkGraphLayoutView> graphLayoutView =
vtkSmartPointer<vtkGraphLayoutView>::New();
graphLayoutView->AddRepresentationFrominput(g);
graphLayoutView->SetEdgelLabelVisibility(true);
graphLayoutView->SetEdgelLabelArrayName("Weights");
graphLayoutView->ResetCamera();
graphLayoutView->Render();
graphLayoutView->Getlnteractor()->Start();

return EXIT_SUCCESS;

3
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

NMpeaycmoTtpeHo nAaTb TUNOB AaHHbIX: VikPolyData (nonuroHanbHble moaenu),
vtkStructuredPoints (cTpykTypupoBaHHbIN Habop Touyek), vtkStructuredGrid
(cTpykTypupoBaHHas peweTtka), vtkUnstructuredGrid (HecTpykTypupoBaHHasa peLueTka),
vtkPointSet (HecTpykTypupoBaHHble ToUYkM). OCHOBOM NpeacTaBreHUA AaHHbIX ABNAETCSA
KoHUenuua a4veek. Kaxxabin HA6Op AaHHbIX COCTOUT U3 OQ4HOM UNKU Goree AYEenKU, Kaxaas
fiYenKa — 3To rpacpuyeckme NPUMUTUB NPU BU3yanusauum

BusyanusaunmoHHas moaenb ocHoBaHa Ha data-flow napagurme. B Takon napagurme
MoAyInu coeAnHeHbl MeXxAay cobon B OAHY CeTb MU OCYLLUECTBIIAIOT afiroOpuTMUYeCcKue
onepauun Hag AaHHbIMU, KOTOpPbIe NpeAcTaBNAT COOOM NOTOKN B CETAX.
NMpeumyLlecTBOM Takoro noaxoaa ABMSIeTCA ero rmoKocTb M ObICTpaa aganTauusa K
AOaHHbIM Pa3fIMYHOro TMMNa UM HOBOW peanusauuu anropuTma.

BusyanuMsaunoHHas Moaerib COCTOUT U3 ABYX OCHOBHbIX TUNOB OO BHLEKTOB:
obpabaTbiBalOLWMX 06HEKTOB U 06BHLEKTOB AaHHbIX. O6pabaTbiBarowme 06 bEKTbI
COOTBETCTBYHOT afirOPUTMUYECKMM MOAYIIAM, 00 bEeKTbl JaHHbIX — MOTOKU B CeTAX.
O6pabaTbiBaloLme 06 bEKTbI B CBOKO ovepeab noapasaAensaoTcAa Ha UCTOYHUKMU,
dunbTpbI N oTOOpakeHusa. UCTOYHMKA MHULMANU3UPYIOT NOTOKU AaHHbIX. PUNLTPLI
OCYLUECTBNAIOT 3ajaHHOe npeobpa3oBaHne Hag BXOAHbIMU AaHHbIMU. OTOOpaxeHus
ABNSAIOTCA OKOHYaHUEM NyTen B CeTWU.
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

Visualization Toolkit - OpenGL
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkRenderer *renl = vtkRenderer::New();
vtkRenderWindow *renWin = vtkRenderWindow::New();
vtkRendererSource * renSrc = vtkRendererSource::New();
vtkimageData * Image = vtkimageData::New();

vtkLight * lightl = vtkLight::New();
renWin->AddRenderer(renl);
[IrenWin->OffScreenRenderingOn();
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

renSrc->Setlnput(renl);
Image->SetDimensions(128,128,128);
Image->SetScalarTypeToUnsignedShort();
Image->SetNumberOfScalarComponents(1);
Image->AllocateScalars();
Image->SetSpacing(1, 1, 1);
Image->SetOrigin(0.0, 0.0, 0.0);
lightl->SetColor(1,1,1)
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN BUONMOTEKN

unsigned short * ptr;
ptr = (unsigned short *)Image->GetScalarPointer();

for (int i=0; I<KH*W*D; i++)
{
*ptr++= 128;

}
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkPiecewiseFunction *oTFun = vtkPiecewiseFunction::New();
oTFun->AddSegment(0, 0.0,255,0.1);

vtkColorTransferFunction * cTFun = vtkColorTransferFunction::New();
cTFun->SetColorSpaceToRGB();

cTFun->AddRGBPoiInt(0, 0, 1, 0);

cTFun->AddRGBPoint(100, 1, 1, 0);

cTFun->AddRGBPoint(200, 1, 0, 0);
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkVolumeProperty *volumeProperty = vtkVolumeProperty::New();
volumeProperty->SetColor(cTFun);
volumeProperty->SetScalarOpacity(oTFun);
volumeProperty->SetinterpolationTypeToNearest();
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

vtkVolumeRayCastCompositeFunction *compositeFunction =
vtkVolumeRayCastCompositeFunction::New();

vtkVolumeRayCastMapper *volumeMapper =

vtkVolumeRayCastMapper::New();

volumeMapper->Setinput(lmage);
volumeMapper->SetVolumeRayCastFunction(compositeFunction);

vtkVVolume *volume = vtkVolume::New();
volume->SetMapper(volumeMapper);
volume->SetProperty(volumeProperty);
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

lightl->SetPosition(200.0,300.0,400.0);
lightl->SetFocalPoint(64.0,64.0,64.0);
renl->AddVolume(volume);

renl->AddLight(lightl);
renl->GetActiveCamera()->SetFocalPoint(64.0,64.0,64.0);
renl->GetActiveCamera()->SetPosition(-301.0,256.0,301.0);

[* data to volume input */
renWin->SetSize(800,800);
renWin->Render();
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VTK: 0630p OCHOBHbIX BO3MOXHOCTEN B1BNMOTEKN

Visualization Toolkit - OpenGL
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VTK: 3anyck Ha Blue Gene P

1. Kaxxabin pa3 nocne BXxoga B CUCTEMY OAMH pa3 BbINOSIHUTL

export PATH=$PATH:/home/oxanad/cmake/bin
export VTK _DIR=/home/oxanad/VTK-ffen

Co3paem nNpoekxT:

2. CospgaTtb anpektoputo ans npoekta vtk_proj (mkdir vtk _proj). 3antu B
Hee (cd vtk _proj)

NonoXutb B Hee ¢hawnn school viz.cpp ¢ KogoMm nporpamMmmbl
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VTK: 3anyck Ha Blue Gene P

3. Cozaarp ¢aita CMakeLists.txt co cieayIUM COAEPKUMbIM

PROJECT (school_viz)

FIND PACKAGE(VTK REQUIRED)
INCLUDE(${VTK_USE_FILE})

ADD EXECUTABLE(school viz school _viz.cpp)

TARGET _LINK_LIBRARIES(school viz vtkRendering
vtkVVolumeRendering)
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VTK: 3anyck Ha Blue Gene P

KoMNunupoBaThb crieAyrlowmMmMmu AByMa KOMaHOamMu
cmake . (mocsie cmake Touka yepe3 npooes)

make

3anyckatb nony4eHHbIM OMHapuK school viz cnepyrowmm
obpa3om:

LD LIBRARY_PATH=/home/oxanad/inst/ffmpeg/lib ./school viz
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VTK: Mpumeps! Parallel Process Graph
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VTK: Mpumepbl Volume rendering and image display from the visible woman dataset
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VTK: MNpumeps! supernova




bubnuoteka Busyanusaumm VTK

VTK: MNpumeps!  Lorentz chaotic weather equations
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VTK: Mpumepsl EarthQuake 3D
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bubnuoteka susyanusauum VTK

VTK: Mpumepsl Molecula




bubnuoteka Busyanusaumm VTK

VTK: Mpumepsl Brain Connectivity and Tumor Visualization for Radiosurgery
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VTK: MNpumepbl The magnetic jet
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VTK: 3anyck Ha Blue Gene P

http://www.vtk.org/VTK/help/examplecode.html

http://www.vtk.org/VTK/help/documentation.html

http://www.vtk.org/doc/nightly/html/classes.html

/home/oxanad/VTK-ffen/Examples/
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