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Abstract

BACKGROUND: The DICOM flies include not only the image data but also a plenty of the medical information in the file header,
which makes the work of the DICOM image correct reading, writing and display very important.
OBJECTIVE: To make use of the advantage of the toolkit and development platform to reach a basic purpose that achieves the

correct reading, writing and display of the DICOM standard image.

METHODS: This article firstly integrated the ITK, VTK with MFC and then read and displayed the DICOM flies by the classes and

functions offered by ITK and VTK in the integration environment.

RESULTS AND CONCLUSION: This article achieved the correct reading, writing and display of the DICOM files by using the
method that was mentioned in the article and a flexible, friendly, practical interface offered to users by the integration environment
of ITK, VTK and MFC, and made a preliminary attempt on the software development in the integration environment and lay a good
foundation for realizing more functional on this basis in medical image processing.
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Figure 1 Data pipeline of ITK
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Figure 2 Data stream of VTK
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Figure 3 Format of DICOM files
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Figure 4 Structure of DICOM dataset
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Figure 5 Unintegrated display effect
5 RIERE RO

X FVTKEMFCISE R O A AR SR 41, 73 At
A R RR LA R R J 7 2o P62 28 s P 5
PRl T Podi 4 5% 5 DICOMEME I B B it 2 K 75
¥ i vtkRenderWindow 3% ' [f] SetParentld & %51 4 4 1iif
ML B TERE TR AT, SCEARRS I R s -
vtkRenderWindow
*renWin=vtkRenderWindow::New();
vtkRenderWindowlnteractor
*iren=vtkRenderWindowInteractor::New();
this->renWin->SetParentld(this->m_hWnd);
this->iren->SetRenderWindow(this->renWin);

Figure 6 Display effect of fast integration
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OnCreat(), LT A KEEACHD:

renWin->AddRenderer(ren);

renWin->SetWindowld(m_hWnd);

iren->SetRenderWindow(renWin);

e, EALEIZRAIONDraw()ed Zo b s in 2 4l S -
renWin->Render();
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SRR EGEAAR M BR A E BAE(IL KT, 8)fi L
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T AR PR 55 1R AT s K 4 J5 i DICOMC A s
Horaa .

Figure 7 Display effect of VIK depth integration
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Figure 8 Display effect after flipping
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PRINRESRSZH, 7EITKH, DICOMAYE e HHGDCMJE
Feft . XA YES ZE HINSA_Lyonftjcreatis[41 B\ &
J8, szt 4 i itk:: GDCMImagel O 5k 2 7. 5 GDC M
(PR, SEILEZ U DICOMEBUER I Thke . ITKE s b A
o) =R Ak BT % Bk b . Source K H
itk::itkimageSeriesReader 2% ; Filter X H T itk:
CurvatureFlowlmageFilter ; Mapper X H 7T itk:
itkimageFileWriters.

B3k —HDICOMEBIGRIIRT . AHB - LIl gk — 4t
DICOM ¥ % L/ DICOM#% X iz A\ 5 LADICOMA% 20U 5 A
P TAE. e R R REUR 45, LLeEAIEA
B SEOR TN R IERY, R EIRR A E R
PR 2 £ 75 52 91 4k B2 X 2% Reader (19 28 24 Jf @) gt — A~
Reader, K352 N BRI SO BE AR FISCAE A S 5tk 4
Reader, Jf}jReader>kitGDCMImagelOX} %, ]
Update ()& 58 B i UL 72, DICOMPE %l & i N A A7
. JIReader(f)GetOutput() /7 7% 1] LA 345 45 i 1)

JDICOMAE . HAKMNY, SE5L414k—/NImageFileWriter
KA, IFIEFREE Writer, 145 A IR ST B4R A
XA AR N B AR Writer , JF O LSRR
GDCMImagelOx§ %, iX /4N % L 41iE DICOMES 2 i) Y
ai M, 55 FHUpdate()Rfil & 5 AT . SR AR R
Gl o EURREAT T OR B IL SN P iy LM 3, DUR
ImagelOType::Pointer
gdcmimagelO=ImagelOType::New();
reader->SetlmagelO(gdcmimagelO);
reader->SetFileName(argv!™); /2% k S 4%
S ES
writer->SetlmagelO(gdcmimagelO);
rwriter->SetFileName(argv®®): /74474 J5 44 LA
DICOM#S X5 A B ZH i dia i€ 1 S e

CurvatureFlowlmageFilterType::Pointer

smoother=rvatureFlowlmageFilterType::New(); //
S — AP HE BB B AR I R

smoother->SetNumberOflterations(5); //*F-# €%
A REACIR B BN 5

smoother->SetTimeStep(0.125); // 117 J& 3 4% 1)
K1) K e 0.125

smoother->Setlnput(reader->GetOutput());

writer->Setlnput(smoother->GetOutput());

7 I 56 BDICOM K R 11525 .

FF3I —4#:DICOMBIRANRT . X/ 12 S HL LA
1077 X —A-DICOMFHI MG, I AEORFE S ST
BALRIEDL FIRAFEH 57—~ DICOMF 71 G ¥ 1A

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

E DICOM Lo —F A R A, DR By AR B
e R F AT O A VRN RS A 1 cdts , OF H 23
BFERIBEFA R L. PTLAES R, — g S S iR
(AR A T 2B 1 Sk SCAAR AN 23 45 B3 IR 97 2
e A AU, LA R A A B b PR T E 1 b A% 1 DICOM
SCEFR AT A5 B AT A e SRR IE A Kt )5 DICOMSC A
(RIX L5 L5 N BT F DICOMT 41 MG S o BT {5 5
BUAZHB I N A 1) AR -

o ORGSR, JEM T s R AR
NN G SPa E it

typedef signed short PixelType;

const unsigned int Dimension=3;

typedef itk::lmage< PixelType,
ImageType;

typedef itk::lImageSeriesReader< ImageType >

Dimension >

ReaderType;

PN ok A WO SE 4K SE Br 2 5 DICOM & 44 (1)
itk::GDCMImagel O G A1 4 i 41 Ul Fv Az S A 44 9
J¥fiitk::GDCMSeriesFileNames it %, Jf-Gil# A W 2 fig
fi%tgdemlOFiinamesGenerator.

ImagelOType::Pointer
gdcmlO=ImagelOType::New( );

NamesGeneratorType::Pointer
namesGenerator=NamesGeneratorType::New( );

namesGenerator->SetInputDirectory(argvm); 1
A N SO R SR 4

const ReaderType::FileNamesContainer &
filenames=namesGenerator->GetlnputFileNames( );

sEfiltk ReaderType Xt % -6 i & it #6541 reader, 132
HXDICOMES 3741 K14 .

reader->SetlmagelO(gdcmlO);

reader->SetFileNames(filenames);

& Jri HireaderftiUpdate()fih & S EUFR P, el A
try/catchin i, 7EMAFRROA .

U, WL EEE T . e A
H A& 45 outputDirectory 454t .

const char * outputDirectory=argv[2];

RIG, S21514k SeriesWriterTypett % 31 il it 2 fig 15
tseriesWriter, Ktreaderft%i th 5 5 DICOM# 37 471
K.

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

seriesWriter->SetlmagelO(gdcmlO);

M fE v L % ¥ GDCMSeriesFileNames 7r
outputDirectory /= A 3044, SR 5 5508 A 1)
SCPEAL % 4 seriesWrriter

namesGenerator->SetOutputDirectory(outputDire
ctory);
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seriesWriter->SetFileNames(namesGenerator->
GetOutputFileNames());

E— AW EERREMN D, Hreaderi it
MetaDataDictionary jf-1% i#i 45 seriesWriter . 2 it LA <
J& A > MetaDataDictionary {1 7% T T 5 4 A\ [ DICOM
SO SR ST

seriesWriter->SetMetaDataDictionaryArray(reade
r->GetMetaDataDictionaryArray());

AT i FlseriesWriter()Update ()it & 5 #2 /7, J{E

try/catchiml #iberp, TESLAFIEIA.
2.2 DICOME##Za Ao E A GLENTIR 2%
SEHLHIVTK. ITKFIMFCAE R85~ DICOMEE ) 5l 7
J7ike AR, BRI FHITKE K DICOM AT FHVTK 7R
TEMFCHSCRIRLIE X, PRy B AR B VA R 45 2
ARIAS B S

VTK % 5 &b 3 4 i b R A T vtkDICOMImage
ReaderZ . vtkRendererZ. vtkRenderWindow % .
vtkRenderWindowlnteractor 2§ . vtkActor2D 25 .
vtkimageMappers, Ff S5 A S0 G -G i AH
NRREFRE . BT R BoRBR, AN BRI T

BrainMap->SetInput(vtkreader->GetOutput());

BrainActor->SetMapper(BrainMap);

ren->AddActor(BrainActor);

ITK AT B2 B el 15— S VTK SR i R R A2 T #
e, JFHE BB A A R AR, R EITK
(PIAAFR RGEFIVTKI AR REY HUZEAH R, LT
RE TE A Wl BEUROE 75 SR Y g A T B0, n] WA b i
ATLURAEAE AT G T, — M 7RI TKEE N B I fi
e W AR SR R Oy 2, R 7 AT 2 ITK I
FliplmageFilter$, %] LS IR e AL ] AL ARl 1)
KR, 0T AT T AT LUE T —AM0, 118 RS,
FRXEN ORI ALY RIS T B s o) — M2 AR TKIE
B O 25 0 VTK G Bl ook 8T I VTK S5 2
YRR, XA AR SR R B TR . A
RN«

flipY->SetFilteredAxis(1);

flipY->SetlnputConnection(vtkreader->GetOutput
Port());

BrainMap->Setinput(flipY->GetOutput());

DL BT AL A EE T I DICOME & i
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