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Imagete-\VVector Image Filter

#include "itkimage.h"

#include "itkVectorlmage.h"
#include "itkimageFileReader.h"
#include "itkimageFileWriter.h"
#include "itkimageToVectorimageFilter.h"
int main( intargc, char * argv[] )
typedef itk::Image< unsigned char, 2 > ImageType;
typedef itk::ImageToVectorimageFilter< ImageType > FilterType;
typedef FilterType::OutputimageType OutputimageType;

typedef itk::ImageFileReader< ImageType > ReaderType;
typedef itk::ImageFileWriter< OutputimageType > WriterType;

FilterType::Pointer filter = FilterType::New();

Imagete-Vector Image Filter

for (unsigned intk = 1; k < argc-1; k++)
{
ReaderType ::Pointer reader = ReaderType ::
reader->SetFileName( argv[ k ]);
reader->Update();
filter->SetNthinput( k-1, reader->GetOutput() );

}

WriterType::Pointer writer = WriterType::New();
writer->SetInput( filter->GetOutput() );
writer->SetFileName( argv[ argc-1]);

writer->Update();




Imagete-\VVector Image Filter

Run Command:

ConvertimagesToVectorimage
brainweb165a10f17_Slice94.p
brainweblel1al0f20_Slice94.png
brainweble5a10f17_Slice94.png

brainwebSlice94\vtk

In ParaView:
Load the brainwebSlice94.vtk image

Use the Calculator to verify the components

ercise 36a
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eans Estimation

Image

#include "itkKdTree.h"
#include "itkKdTreeBasedKmeansEstim
#include "itkWeigthedCentroidKdTreeGene

.h"

#include "itkimageToListAdaptor.h"

#include "itkimageFileReader.h"
#include "itkimage.h*

int main( int argc, char * argv[] )

{

typedef itk::Vector< unsigned char, 3 > PixelType;

typedef itk::Image< PixelType, 2 > ImageType;

eans Estimation

typedef itk::Statistics::ImageToListAdaptor< | eType > AdaptorType;
AdaptorType::Pointer adaptor = AdaptorType::New(
adaptor->Setimage( reader->GetOutput() );

typedef itk::Statistics::WeightedCentroidKdTreeGenerator<
AdaptorType > TreeGenegratorType;

TreeGeneratorType::Pointer treeGenerator = TreeGeneratorTypeXNew();
treeGenerator->SetSample( adaptor );

treeGenerator->SetBucketSize( 16 );
treeGenerator->Update();




eans Estimation

typedef TreeGeneratorType::KdTreeT TreeType;

ator< TreeType >

typedef itk:: Statistics:: KdTreeBasedKmeans
EstimatorType;

EstimatorType::Pointer estimator = EstimatorType::Ne

EstimatorType::ParametersType initialMeans( NumberOfGlasses

estimator->SetParameters( initialMeans );

estimator->SetKdTree( treeGenerator->GetOutput() );
estimator->SetMaximumlteration( 200 );
estimator->SetCentroidPositionChangesThreshold(0.0);
estimator->StartOptimization();

EstimatorType::ParametersType estimatedMeans =
estimator->GetParameters();

eans Estimation

Image

for (unsigned inti=0 ;i < numberOfClasses ; ++i )
{

std::cout << "cluster[" <<i<<"]";

std::cout << " estimated mean : ";

for (unsigned intj = 0 ; j < NumberOfComponents ; ++j )

{

std:;cout << " " << estimatedMeans[ i * NumberOfComponekts + j ;

}

std::cout << std::endl;

}




Vector e K-Means Estimation

Run Command:

ImageKmeansModeleEstimator
brainwebSlice94.vtk

Output:
Locations of the Means

in the N-Components Space

ercise 36b
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eans Classification

Image

#include "itkimage.h"
#include "itkimageFileReader.h"
#include "itkimageFileWriter.h*

#include "itkimageKmeansimagerFilter.h*

int main( int argc, char *argv[] )

{

typedef itk::Vector< unsigned char, 3 > PixelType;

typedef itk::Image< PixelType, 2 > ImageType;

eans Classification

typedef itk:: ImageKmeansimagerFilter< | eType > KMeansFilterType;

KMeansFilterType::Pointer kmeansFilter = KMea

kmeanskFilter->SetInput( reader->GetOutput() );

kmeansFilter->SetUseNonContiguousLabels( useNonContguous

KMeansFilterType::RealPixelType initialMean;

initialMean.Fill(0.0); // N-Components array

for( unsigned int cc = 0; cc < numberOfClasses; ++cc )

{

kmeanskFilter->AddClassWithInitialMean( initialMean );

}
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WriterType::Pointer writer = WriterType::New();
writer->Setlnput(  kmeansFilter->GetOutput() );
writer->Update();

KMeansFilterType::ParametersType estimatedMeans =
kmeansFilter->GetFinalM&ans();

/I Array of NumberOfClasses X NumberOfComponents

eans Classification

Image

Run Command:

ImageKmeansModeleClassifier
brainwebSlice94.vtk  labelsl

Output:
Locations of the Means in the N-components space

Image of labels associated to classes
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Wﬁcaﬁon Result

ercise 36¢
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Markov om Field Classification

#include "itkimage.h"
#include "itkimageFileReader.h"
#include "itkimageFileWriter.h*

#include "itkMRFImageFilter.h"
#include "itkDistanceToCentroidMembershipFunctjon.h'

#include "itkMinimumDecisionRule.h”
#include "itkimageClassifierBase.h"

int main( int argc, char * argv[] )

{

typedef itk::Vector< unsigned char, 3 > PixelType;

typedef itk::Image< PixelType, 2 > ImageType;

om Field Classification

typedef itk:: MRFImageFilter< ImageType > MarkovFilterType;

MarkovFilterType::Pointer markovFilter = Mar

markovFilter->SetInput( reader->GetOutput() );

markovFilter->SetNumberOfClasses( numberOfClasses X
markovFilter->SetMaximumNumberOflterations( maxNum
markovFilter->SetSmoothingFactor( smoothingFactor );
markovFilter->SetErrorTolerance( 1e-7);
markovFilter->SetNeighborhoodRadius( 1 );
markovFilter->SetMRFNeighborhoodWeight( weights );

riteration

markovFilter->Classifier( classifier );

writer->Setlnput( markovFilter->GetOutput() );
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om Field Classification

typedef itk:: ImageClassifierBase< ImageJype,
LabelimageType > ClassifierType;

ClassifierType::Pointer classifier = ClassifierType™

classifier->SetDecisionRule( reader->GetOutput() );

MembershipFunctionType::Pointer membershipFunction;
MembershipFunctionType ::New();

for( unsigned int cc = 0; cc < numberOfClasses; ++cc )
{
membershipFunction = MembershipFunctionType ::New();
membershipFunction ->SetCentroid( classMean]cc] );
classifier->AddMembershipFunction( membershipFunction );

}

Marko dom Fields

Run Command:

ImageMarkovRandomField
brainwebSlice94.vtk labelsimage.
outputLabelsimage.vtk 50 1
4 means....

Output:

Image of labels smoothed

Termination criteria:

(max num iterations or convergence)
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ercise 36d

Enjoy ITK I
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