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8.2 “Hello World” E)§

I 53 B PR T LAZE SO Examples/Registration/ImageRegistration].cxx 71

AT R T ERBCHENESEAE Insight 77 IS F, B0 T ITK BOAERZMAE “Hello
World ”, SEEERBRE R “ A7, MR, XA 7T LU K338 B 25 8 vl B 4 B e i)
PRI EER.

AECHETTEENR THILA: BB, BHRm. BE. RRRLE, X
BB AP g — LT U I T A B8 45 B0 i BRSSO T A0Sk SCA4RE T R 3 e
A4 FS P AT 8 2R (1 7

#include "itkImageRegistrationMethod.h"

#include "itkTranslationTransform.h"

#include "itkMeanSquaresImageToImageMetric.h"

#include "itkLinearInterpolateImageFunction.h"

#include "itkRegularStepGradientDescent{f{t, 2% h"

#include "itkImage.h"

TERCHETT VA T I B3 WA Fh RN R B S SE Btk b T AN H I, BT 6%
5 % P 10 2 R (4% 3R 2 7L

const unsigned int Dimension = 2;

typedef float PixelType;

B R AGE N T JLAT Rk

typedef itk::Image< PixelType, Dimension > FixedImageType;

typedef itk::Image< PixelType, Dimension > MovinglmageType;

ES7% BR8] WU 2045 o v B 46025 1) i B it F

typedef itk::TranslationTransform< double, Dimension > TransformType;

iR AR LU PTIR BR O HE E A BLARMEEL B2 S50k, BN R Hx B &%
R

typedef itk::MeanSquaresImage TolmageMetric<

FixedImageType,

MovingImageType > MetricType;

BoJa, BEFRMHLIIREL, BOTHUR A 5B v R AE JE P A fr B 0 B AT A

typedef itk:: LinearInterpolatelmageFunction<

MovingImageType,

double > InterpolatorType; : '

ACHETT A KRB RE it 2 MRS ICE BB ORISR R R 10 . B B AT IE, XK e
FEBATHE CEHR R R FTHEA

typedef itk::ImageRegistrationMethod<

FixedImageType,

MovingImageTypé > RegistrationType;



IR B 2 E E [ONew ) BUEE A, 3F BB IE % H Mitk::SmartPointer i {H .

MetricType::Pointer metric = MetricType::New( );

TransformType::Pointer transform = TransformType::New( );

A 2&Type::Pointer AL = PULEFType::New();

InterpolatorType::Pointer interpolator = InterpolatorType::New( )i

RegistrationType::Pointer registration = RegistrationType::New( );

B — B R B U T R R

registration->SetMetric( metric );

registration->SetOptimitor( optimitor);

registration->SetTransform( transform );

registration->SetInterpolator( interpolator );

XA T B, 52 A5 HCAE AR M SO B . X3 75 #itk:: ImageRegistrationMethod
Mreaders 1 H HH 3RS B BB KR -

registration->SetFixedImage( fixedImageReader->GetOutput( ) );

registration->SetMovingImage( movingImageReader->GetOutput( ) );

1 SRAS AN R — S\ 1 5 % [ 0 1 X S B T B SR, O P RE 2252 3 — e I IR
4] 3 [ 1 it SetFixedImageRegion( )77 2 X o R AT LA FH X LS gl > MR AE FO v S ),
a2 i AR T [ % 5 LR MR R o R G X 880l 1 2% B R U BufferedRegionE X o ¥
B, RN S8 A i Update( ) 75

fixedImageReader->Update( );

registration->SetFixedImageRegion(

fixedImageReader->GetOutput( )->GetBufferedRegion( ) );

A5 s SO e ATIE NS AR R AT Ak, XA PSR IAEETT dh i 5 A IBEAL o FEIXFH
W T, PBAKAE TR, TR SHNF b & — 475 [ K- EA . BE
S P B U E A B 0E AT S A . R PAS M SR AE A — A argument R A& 3% 7T
R,

typedef RegistrationType::ParametersType ParametersType;

ParametersType initialParameters( transform->GetNumberOfParameters( ) );

initialParameters[0] = 0.0; // Initial offset in mm along X

initialParameters[1] = 0.0; // Initial offset in mm along Y

registration->SetInitial TransformParameters( initialParameters );

X, AERBATECHE 2. A28 R IK BN BCHERIBAAT « 2RT, ImageRegistrationMethod
A U IR AR AR Z AT — VIERBIAL T . _ :

XA RS EOAT O . B MU ARAIN S, SHEESITHRMN
S TR . XM T B AR AL — AN BERE T IR R, AT LAESRIEA R R. Ik
AR, PR3t & WS itk - TmageTolmageMetric YR A4 f 77 ) P2 A — AN IRIE o PR iE A AT 46 1< BT
BB 5 o RRRIRAE T I BEHLZEAL, SRR BRI C L A% I B B 2R RIE RN
—}, FEREREE TR G, RUBBPESESHERKA REKIRAES . AR
MARIER/NB % DT DUE M. XA 24 T X R AR e X T MR

5



¥l 46 W= e B K B O SetMaximumStepLength( ) & X , W St W A = H
SetMinimumStepLength( )5& X :

optimizer->SetMaximumStepLength( 4.00 );

optimizer->SetMinimumStepLength( 0.01 );

RGOS FISA /R RMNEEAZE, Bk RMREFEEE. BRHH
SetNumberOflterations( )& X : f

optimizer->SetNumberOfIterations( 200 ); {

18 1 1 F Update ( ) B ik % BCHERR 3> BBAAT o WURAE W AR SRAAT R HERT LA IR, &
WIS E PR . BRI BRA TR Update( ) B8 $07E —Mry/catchi sk B .

try

{

registration->Update( );

}

catch( itk::ExceptionObject & err )

{

std::cerr << "ExceptionObject caught !" << std::endl;

std::cerr << err << std::endl;

return —1;

} .
FEBLSEIIRE R AR VP ARUR B0 5 SRR — S it DA B R P R S ok o 3 L RAT T
PHATH—MEE, HEERTHIRAT.

MEEREFNEGRE " RINEXNZTHNERNSHFS . BLERH
GetLastTransformParameters( )3k 75 :

ParametersType finalParameters = registration->GetLastTransformParameters( );

fEitk:: TranslationTransform# , H—MNEBEHISHIMERE . AFIHEG—ATCE X R
A ) 4 BE )T

const double TranslationAlongX = finalParameters[0];

const double TranslationAlongY = finalParameters[1];

DEAES RERS ) 1] RIS WO SK AR AR SEBR YK B GetCurrentlteration( )23& [FlIX M . &AL
FIRBOR 22 B VP IRRIRIB R BER AN T, RBERKAE, BAESBORK IR,

const unsigned int numberOfIterations = optimizer->GetCurrentIteration( );

FHNH, 5 fE SR A i R B A FH AR 88 IO Get Value( )73 3

const double bestValue = optimizer->GetValue( );

L RATIZAT LT 617

* BrainProtonDensitySliceBorder20.png

* BrainProtonDensitySliceShifted13x17y.png

FIRE RS BEGE A3, 17)EKIFIGR . B E G B, WEs-3
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Translation Y = 17.0001
X b5 FRATT AR ) 45 SR e AH B 22 E LS

B 8-3 FeAEI kRIS B AR RCAE R R

Wi, EARCHEAESS B RIE, FAR#dh R Ar Ro v R LU 20 2 R R = )
itk::ResamplelmageFilter/R 2% 5 i . A LAZ fB6.9.4/ N IMIER BRI H M. EE, —1
ResamplelmageFilter2$ 7! L B EA A6, SRR AR b i tH R BRI 8, BB
25 e ) R 7 PR 44 2 1 2 R B A T B

typedef itk::ResampleImageFilter<

MovingImageType,

FixedImageType > ResampleFilterType;

— AN SRR U A8 A O R A T R R A I AN B

ResampleFilterType::Pointer resampler = ResampleFilterType::New( );

resampler->SetInput( movingImageReader->GetOutput( ) );

c E B 504 R ) 2 et S SRR BB U A8 A A Bl 38 . 1 RE GetOutput( ) Get( )
Flo XEFERES, KA RBIED — MBS, R 2 —itk:DataObject/E 2 i
s, M EE )4 5 FR AT BL 25 ikitk: :DataObjectDecorator ff) 3CY o

resampler->SetTransform( registration->GetOutput( )->Get( ) );

6.9.4/)\71i i i& ¥ /& ResamplelmageFilter 2 K f5 s BAM I S £, e T A2 il tH 1L 1 )
R USRI/ . BROARR R AR B T — AN (¥ 4K BE A CAE NS e Rt H A FE i P 4R 41
THI F X 2R '

FixedImageType::Pointer fixedImage = fixedImageReader->GetOutput( );

resampler->SetSize( fixedImage->GetLargestPossibleRegion( ).GetSize( ) );

resampler->SetOutputOrigin( fixedImage->GetOrigin( ) );

resampler->SetOutputSpacing( fixedImage->GetSpacing( ) );

resampler->SetDefaultPixel Value( 100 );
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typedef unsigned char OutputPixelType;

typedef itk::Image< OutputPixelType, Dimension > OutputlmageType;

typedef itk::CastImageFilter< )

FixedImageType,

OutputlmageType > CastFilterType;

typedef itk::ImageFileWriter< OutputimageType > WriterType;
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WriterType::Pointer writer = WriterType::New( );

CastFilterType::Pointer caster = CastFilterType::New( );
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caster->SetInput( resampler->GetOutput( ) );

writer->SetInput( caster->GetOutput( ) );

writer->Update( );
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typedef itk::SubtractImageFilter<

FixedImageType,

FixedImageType,

FixedImageType > DifferenceFilterType;

DifferenceFilterType::Pointer difference = DifferenceFilterType::New( );

difference->SetInput1( ﬁxedImageReader->GetOutput( ));

difference->SetInput2( resampler->GetOutput( ) );
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typedef itk::RescalelntensityImageFilter<

FixedImageType,

OutputImageType > RescalerType;

RescalerType::Pointer intensityRescaler = RescalerType::New( );

intensityRescaler->SetInput( difference->GetOutput( ) );

intensityRescaler->Set0utputMim'mum( 0);

intensityRescaler->SetOutputMaximum( 255);

resampler->SetDefaultPixelValue( 1);
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WriterType::Pointer writer2 = WriterType::New( );



