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VTK based interactive visualization of virtual heart

JIA Yan-yan, YANG Fei, ZUO Wang-meng, WANG Kuan-quan

(School of Computer Science and Technology , Harbin Institute of Technology , Harbin 150001 , China, wangkq@ hit. edu. cn)

Abstract; To solve the fixed direction problemin traditional medical imaging technologies and satisfy the clini-

cal medicine requirement of observing the organ in term of the whole or sections from different viewpoints, a

three dimensional visualization method of the cardiac MRI data to display the whole heart volume and the arbi-

trary-cut sections is proposed. Using VC6. 0 and VTK, the ray casting method is adopted to realize the three-

dimensional visualization of total and partial cardiac MRI data and the virtual sections from arbitrary viewpoint.

Simple interactive operations such as scaling, translation and rotation can be realized in real time. The experi-

mental results show that the presented method can assist doctors to observe the organ tissue and sections from

different viewpoints, which is valuable in disease prevention, medical diagnosis, surgical planning and postop-

erative evaluation.
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7 VIK # F vtkVolumeRayCastComposite-
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RayCastCompositeFunction ()
{ vtkRenderer * yRen = vtkRenderer:: New ( );
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vtkRenderWindow * yRenWin = vtkRenderWin-
dow: :New(); //E X215 11

vtkRenderWindowlInteractor * ylren = vtkRende-
rWindowlInteractor: ; New( ) ;// %€ X3 H 4%

vtkBMPReader s yReader = vtkBMPReader: :
New () ; // ] vikBMPReader 2532 A & 751

yReader — > SetFilePrefix (" Data Path" ) ;//i%
B E R A A

* yOpacityTFunction = vtkPiecewiseFunction: ;
New () 3/ 7€ A7 W A% ek bR KX

yOpacityTFunction — > AddPoint (255, 0.2);//
Xof AN [] R JRE 3 AS [v) A AN 25 1] B A

* yColorTFunction = vtkColorTransferFunction: ;
New () 3/ 7€ L BUE A 13 R %L

yColorTFunction — > AddRGBPoint(49.0, 1.00,
0.0, 0.384) ;// W7 AN [ B BE AR IV 65 1

vtkVolumeProperty # yVolumeProperty = vikVol-
umeProperty : : New () ;//5E X =414 g 14
> SetColor ( yColorTFunc-
tion) 3/ B E B 1% R AL

yVolumeProperty — > SetScalarOpacity ( yOpaci-
tyTFunction ) ;// 1% B A7 W B A% 126 pR KR

yVolumeProperty — > SetlnterpolationTypeToLin-
ear() ;// B EIHE T

vtk VolumeRayCastCompositeFunction

yVolumeProperty —

* yCompFunc = vtkVolumeRayCastComposite-
Function: : New () ;// 5 XOCKRI& A%
vtk VolumeRayCastMap-
per: :New () 5// 7€ LT

yVolumeMapper — > Setlnput ( yReader — >
GetOutput () ) ;//1% B35 AR A

yVolumeMapper — > SetVolumeRayCastFunction
(yCompFunc) ;// B B G I

vtkVolume * yVolume =
() 3//F vikVolume 283 SL = 4EfAX 5

yVolume — > SetMapper( yVolumeMapper) ;

* yVolumeMapper =

vtkVolume:: New

yVolume - > SetProperty ( yVolumeProperty) ; //
BCE O MR LR A F0 & 1

yRen — > AddVolume ( yVolume ) ; // ¥ = 4 &
P B 2 il 25

yRenWin — > AddRenderer(yRen) ; // 22 %%
I B 21 2 111 A

ylren — > SetRenderWindow ( yRenWin) ;

yRenWin — > Render( ) ; |
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vtkPlaneWidget * yPlaneWidget = vtkPlaneW-
idget: : New () ;// 5 YIF- 1

yPlaneWidget — > SetInteractor( iren) ;//1% B
2EH.

yPlaneWidget — > SetPlaceFactor (1.25) ;//i%
B VI TR JIEE A 4 DR/ B A9

yPlaneWidget — > GetPlaneProperty () — > Se-
tOpacity (0.2) ;//KEBVIFIEAEHE 0.2

yPlaneWidget — > Setlnput ( ( vtkDataSet * )
ReaderlmageCast — > GetOutput ( ) ) ;//%% 3 50 5
s

yPlaneWidget — > NormalToY AxisOn ( ) ;// 3
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vtkImplicitPlaneWidget #* yPlaneWidget = vt-
:New () 3/ XY)F1i

yPlaneWidget — > SetInteractor (iren ) ;// 1% B
EH.

yPlaneWidget — > SetPlaceFactor (1. 25); //
T D) 1 L JIEE AT P DR/ B 451

yPlaneWidget — > GetPlaneProperty () — > Se-
tOpacity (0.1) ;//IREANBHERHO0.1

yPlaneWidget — > GetOutlineProperty ( ) — >

kImplicitPlaneWidget ;
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SetColor(0,0,1) ;// 1% & VI I 1 2 2l (4
yPlaneWidget — > SetOrigin ( xx/2, yy/2, zz/
2) 5 //BCE ) R 0 B
yPlaneWidget — > SetInput ( ( vtkDataSet * )
ReaderlmageCast — > GetOutput ( ) ) ;//%% 3 5 45
pyit]
yPlaneWidget — > PlaceWidget( ) ;
> AddObserver ( vtkCom-

mand ; ; InteractionEvent , myCallback ) ;

ARG _F AR 0 BRI 05 (6 R UL U0 T 7

yPlaneWidget -

IEREAT D NEAE BV s 52 5. 5L A5 R AN 1A 6
J7s. XL 4 81 S ATLUE H 8 6 R T A
BB ANE D5 AR O BE ST AT DU A e
B AR A5 SRR 28 LR A, L0 U PAY AT 5 A
Yl DX SN R 7 67 T A R AL, 2205 LAY T figE
Kb DR R, B T ARG B2 AR AR HBEM
BIRUETT 1) WU ST 25 9 Ja PR A, A5 D) T i
IR IEG b — 2B A 5 1], 07 BL ] O
ELH A5 TEm R BRI T IRn R 5 S,
T S A 3 B B2 22 W SR T

\ -

“.

r-

K6 oS S

3 4% W

1) 2B T R 50500 MRLY) A Hidls (9 = 4k
AL, BT IR, (5 TR AL O

2) SEBL T AR HETT 1) D) R B V) I ) SR
PR T J5A MRLYIR 7 51 (9 75 16 1 5% 8 1o U]
LT TR A K T LA DB AR A JBE A O P
02 U5 B AN ZAZE .

3) LB T AL LY I A Sk S 3 X R A1
DY AR AR 0 O R 2 A T 4 P 8% e S5
S S HARAE , SIS D A T 1) AT
RO B RHIE MO AT B8, M T AL S R 5
TRERTT T PER R R, AT R il B s 2 W, %
PRI BT -5 R T HoA — E BUR S S

EPEE

[1] DREBIN R A, CARPENTER L, HANRAHAN P. Vol-
ume rendering| C]//Proceedings of the 15th ACM SIG-
GRAPH International Conference on Computer Graphics
and Interactive Techniques. Atlanta; ACM, 1988
65 -74.

[2] CALLAHAN S P, CALLAHAN J H, SCHEIDEGGER C
E, et al. Direct volume rendering: A 3D plotting tech-
nique for scientific data[ J]. Computing in Science and
Engineering, 2008, 10(1); 88 —92.

[3] LEVOY M. Display of surface from volume data[ J].

IEEE Computer Graphics and Application, 1988,8(3) .
29 -37.

[4] WESTOVER L. Footprint evaluation for volume render-
ing[ C]//Proceedings of the 17th ACM SIGGRAPH In-
ternational Conference on Computer Graphics and Inter-
active Techniques. Dallas: ACM, 1990. 367 —376.

[5] LACROUTE P, LEVOY M. Fast volume rendering using
a shear-warp factorization of the viewing transformation
[ C]//Proceedings of the 21st ACM SIGGRAPH Inter-
national Conference on Computer Graphics and Interac-
tive Techniques. Florida: ACM, 1994 . 451 —458.

[6] R Z4EBnmT AL M. Jbat sk
Rt ,1999.

[7] SCHROEDER W J. The VTK User’ s Guide ( Version
4) [M]. New York: Kitware, 2001.

[8] ROBB R A, BARILLOT C. Interactive display and anal-
ysis of 3 — D medical images[ J]. IEEE Transactions on
Medical Tmaging, 1989, 8(3) . 217 - 226.

[9] LORENSEN W E, CLINE H E. Marching cubes; A
high resolution 3D surface construction algorithm[ C ]//
Proceedings of the 14th ACM SIGGRAPH International
Conference on Computer Graphics and Interactive Tech-
niques. Anaheim: ACM, 1987 163 —169.

[I0]RXWT &, HIBE, Befd, 5. BR-R0 B 5 0T &
f MITK By Bt 593 [0 ], BOF 24 4, 2005,
16(4) . 485 -495.

[ULJSZRE%E, . RG] BORTE B2 2 AT AL B
KIELT]. PEEREE AR, 2002, 7(12) : 1239 -
1246. (g K <)



