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7F. VRJuggler ¢ &2 Alyge

1) main() function® =%

VRJuggler®] main() g+

o}el

. simpleApp,h ol A= si

o} d
mpleApp 2 7F AA 8o F+dHHE 2ot} VRJuggler & Kernel 8
2Ule] F3S5 S VREAY dE8 FAEZFH d=HE wal o) wE A
£ TIP3t} loadConfigFile() $H4r9] A= AREAF ¥ oz WolEolX confi
g Fd o o]Folth config 3o AAS FxF W& [5]5 s
1 #include <iostream>
#include <cstdlib>
#include <vrj/Kernel/Kernel.h>
#include <simpleApp.h>
5
int main(int argc, char* argv[])
{
if (argc <=1)
{
10 stdiicout << "Usage: " << argv[0]
<< "cfgfile[0] cfgfile[1] ... cfgfile[n]"
<< std::endl;
std:iexit(EXIT_FAILURE);
}
15
vrj::Kernel* kernel = vrj::Kernel::instance(); // Get the kernel
simpleApp* app = new simpleApp(); // Create the app object
kernel—>loadConfigFile(...); // Configure the kernel
20 kernel—>start(); // Start the kernel thread
kernel—>setApplication(app); // Give application to kernel
kernel—>waitForKernelStop(); // Block until kernel stops
return O;
25 }

[22 1-1 VRJuggler main() <JA]
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2hstt}t, Kernel #1229 QA2®1 29l kernelo] start I5E 21, 42 Kn
ernel loop sequence 7} 43} LE} main() & W kernel QA8 A= waitFor
KernelStop 2.2 T & Ag=E0] £837|E 7|vdt).
2) VRJuggler Kernel Sequence
% Kemel
[ start(xint 1
‘<canstructor>() .
setup() __Q
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<constructor>() |
- &= DisplayManager
|
|
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[29 1—-1 VRJuggler Kernel Loop Sequence]
VRJuggler= WE 2#=2 523t} Sequence diagram®] Kernel, DisplayMan




ager, GlApp, GlDrawManager, GlPipeE< AW == &A1Y, 435 s+ 553}
&7|8kel| 93| 2o

Kernel ©] start 3F %ol while WA Applicatione preFrame(), draw(), intra
Frame(), postFrame()< ®FE3lt}h Application ¢ A&@AZAel =28 preFrame

(), draw(), intraFrame(), postFrame() ol &l 3tc}.
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vijVTKE VTKApp #h= VTK ApplicationS $13F Hjo]x~ e~
TKApp: GlApp®t VTKApp_mixin Ze| =8 A&t}

GlApp= VRJuggler7} #|&3t= Zd 22 OpenGL—based application object?]
715 ZFg o)t} kernel ¥ DrawManagers= Ao F3Zo A GlAppe 8] sh4=

= &3 GlAppY 715 F33tt}. olg] Z=+= Kernel 53 Aol A GlApp
F 39 299 =45 HosEvh AA 3L kernel ¥} DrawManagerol] <]
af 3 HAAN, GlAppd YoM = oA =e] MR B Floln
glapp_obj—>contextInit(); // called for each context
while (drawing)
{
glapp_obj—>preFrame();
glapp_obj—>latePreFrame();
glapp_obj—>bufferPreDraw(); // called for each draw buffer
glapp_obj—>contextPreDraw(); // called for each context
glapp_obj—>draw(); // called for each viewport
glapp_obj—>contextPostDraw(); // called for each context
glapp_obj—>intraFrame(); // called in parallel to the draw functions
sync();
glapp_obj—>postFrame();
updateAllDevices();
¥
glapp_obj—>contextClose(); // called for each context

[ 22 1-2 GlApp Pseudo Code]

VTKApp_mixine VTK ApplicationS &M= Fd 22 VIKES AHH S A9
3 HES tET 88 viVTKe VTKApp_mixin® # o] F-Fo]t},




class VITKApp_mixin
{
public:

struct context_data

{
vtkVJOpenGLCamera* mVTKCamera;

vtkVJRenderWindow* mVTKWindow;
vtkRenderer * mVTKRenderer;

s

VTKApp_mixin()
{

mVJRenderer = new vjRenderer();

vtkVJFactory* vj_factory = vtkVJFactory::New();
vtkObjectFactory::RegisterFactory(vj_factory);

vi_factory—>Delete();

}
virtual ~VTKApp_mixin()
{
delete mVJRenderer;
}

virtual void draw();

void contextInit();

virtual void contextClose();

virtual void contextPreDraw();

virtual void preFrame();

//Return the vjRenderer object

viRenderer* getRenderer(){return mVJRenderer;}

protected:
vrj::GlContextData< context_data > mVTKContextData;

vjRenderer* mVJRenderer;

¥

[22~ 1-3 VTKApp_mixin Class Definition]




VTKApp_mixin< sty A 2§ contextE 7}t 1 context Woll&= VTKY
context®l VTKCamera®} vtkVJRenderWindow, 1211, vtkRendererE X3}

t}, 3k contextl]9] vtkRenderer®t= W/HE viRenderE "Wv| WHEE 7FpA 1L

o]
2R
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viRenderer+= vjVTK7} A|-&3}+= renderer®, vtkRenderer® <A <, vtkPropC
ollection, vtkActorCollection, vtkVolumeCollection, vtkLightCollection WS I
gl gt} ol fete] zpalwte] WM 2 RendererCommand®] 2|A~EE 3] dhr},

viVTKE o] 7 719 A= & context, VRJuggler®t VTKE contextPreDraw
O g ellA 5713k @k VTKApp_mixin F8l~8 4492 applicatione v
tkRendereroll vtkActorE S %3Fx viRendererdl vtkActorE 553l o &7
=% VRJuggler?] T LT oA =% vtkActorES contextPreDraw()
skoll A viRenderer?] updateRenderer() $Fo 9J&] =5 vtkRenderer® 7
A}, 52 contextPreDraw ()¢} updateRenderer()2] =0t}

void VTKApp_mixin::contextPreDraw()
{
// 1f there is anything new to add/remove from the scene
// do it now... %)
mVJRenderer—>updateRenderer(mVTKContextData—>mVTKRenderer);

}
void vjRenderer::updateRenderer(vtkRenderer* renderer)
{
for(std::vector<RendererCommand*>::iterator it = mCommandList.begin();

it '= mCommandList.end(); it++)

{
(*it)—>execute(renderer);
}
}
[4222 1—4 Render Command Execution in vtkRenderer]
viRenderer® updateRenderer() St<Fol A+ vjRenderero] 5% 2E vtk W&
55 t}A] vtkRenderer® $5E3= A4S 4233t} RenderCommandES AF&HFS

o
=2
PopCommand®] execute 35 HW W 9 execute 59 on|& & = 3

t}. &S PropCommand® execute & FE=o|t},




void PropCommand::execute(vtkRenderers renderer)
{
switch(mCommand)
{
// Both ACTOR and VOLUME are wrappers for the AddViewProp
// command in the renderer... so all handled the same
case ADD_PROP:
case ADD_ACTOR:
case ADD_VOLUME:
renderer—>AddViewProp(mProp);
break;
// Actor and Volume do more than Prop...
// so we have to call them individually
case REMOVE_PROP:
renderer—>RemoveViewProp(mProp);
break;
case REMOVE_ACTOR:
renderer—>RemoveActor(mProp);
break;
case REMOVE_VOLUME:
renderer—>RemoveVolume(mProp);
break;
}
}

[2~2~ 1-5 Render Command Conversion ]
3. vjVTKY 2.7 A

viVTK+= 20050l s o] 0.87b419] Md& ¥ &<t VIK 5.0 # Windo
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7}. Runtime 2.7} 323

VTK 5.2.2 ¢ &4 vjVTKZ 243k 2138 218sH, Segmentation fault




ol g7} A ZEao] £g Hrl o] viVTKOlA] vtkOpenGLRenderer®} vt
kOpengLRenderWindow 29 tha] ZFej 27+ 7333l vtkOpenGLActort
vtkOpenGLProperty 52 Td3}A &o} OpenGL €& FH2E o= 7P 2~
71wl FAs FAelth AAR gdbE o] &4 T2 WS tracedS w ol
g7 HA s e thS 9 2

1 void vtkOpenGLProperty::Render(vtkActor *anActor,

2 vtkRenderer #*ren)
34

4 int i;

5 GLenum method;

6 float Infol4];

7  GLenum Face;

8 double color[4];

9

10  // unbind any textures for starters

11  vtkOpenGLRenderer *oRenderer=static_cast<vtkOpenGLRenderer *>(ren);
12

13  if(oRenderer—>GetDepthPeelingHigherLayer())

14 {
15 GLint uUseTexture=—1;
16 uUseTexture=oRenderer—>GetUseTextureUniformVariable();
17 vtkgl::Uniformli(uUseTexture,0);
18 }
[Z22~ 2—1 Code that cause Segmentation Fault]
o] 714 Render() <ol Qxt=E 592+ vtkRenderer *ren® 2 A typed vtk

VJOpenGLRenderer o]t} 11|, 11WHA] glo] A o] A& vtkOpenGLRenderer
2 7}A| type casting®tth. o= AA| o] F# A7} vtkOpenGLProperty©] 7] wj&
o wWro}Q = renderer= vtkOpenGLRenderergtil 7}43}317] w&olth 1},
viVTKol A vtkVJOpenGLPropertyS T&3F#] &l vtkOpenGLProperty S 2 &
ARE3t, Z=o A ZHA] castingdt renderer”’} GetDepthPeelingHigherLayer()
s SEehd 1o gE el we 2089 27017 A9 o] e vtkO
penGLRenderer®] WW w422l DepthPeelingHigherLayer #tS &85+ 4=
vtkOpenGLRendererS A& AAE u] 002 %7]3 "Au}. 221} 2 A rendere
rQl vtkVJOpenGLRenderer= ©] #= x7|3lstA Fomg Aafs u ojwl Zho]
So7F A & 4 glv). (vtkVIOpenGLRendererdl &= ©] ®A57F A ols o] )




A 7] wiol oW g access Al & F gloh) wEbA <9d8] o] gho]
D A 2T e So7HA @A Har 00] ofd A9

So7HA du. 21E ez Eo7kAl HWH, vtkOpenGLRendererdl 4= depth
peelingS 93t shaderE At} o] ZAFE ¢to| A= shader? UseTexturedh
+ uniform variables F<3tth. 2 d| vtkVJOpenGLRenderero| A& ©]2]dt s
hadere} ¥ oWl G EAelA] ZFormz H+E shader’} §17] W&ol s
egmentation fault o &7} &A3A =}

olelgt TAE Aty A% sHE AT WL a2 = T O13WA AN
g 1894 els AWME Aget= Aoty ey, o]d 4% depth peeling 7]
TS TI3E & gA "o webA, F71E 71520 depth peelingS viVTKol A
wk /\}%’é‘}xl UH == type cast A9 class nameS checkdl A vtkVJOpenGLRen

derer & 749, 13~18 NS YA F=s 54310
L}, vjRendererd =d% o 79 |2d

240 A o]u| 7|&gk vfe} 2o, vijVTK+= vijRenderer®} vtkRenderE $H7| 714
A7}, contextPreDraw() &5 =% u viRenderero] 5% W& vt
kRendererol] ®Fd 3ttt thA] 3+ ¥ updateRender() 35S 2y WA, updateRen

derer() ¥+4m9] =g]2 ¢ &= nlz wrAS 4= 9t}

void viRenderer::updateRenderer(vtkRenderer* renderer)
{
for(std::vector<RendererCommand*>::iterator it = mCommandList.begin();
it !'= mCommandList.end(); it++)
{
(xit) —>execute(renderer);
)
¥

[A22 2—2 vjRenderer::updateRenderer()]

updateRenderer() &7} Hzxol| FAFHAS v 8 A7 §ick 284,
e Azbe] Bat o] s=e] otk HAdF PHolE A=
2 EA A ¥E=rh S5 F WA updateRenderer $HE A Y3HH, o] 79
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=) s, o] Ae Al AEle] wWRE 7} FE2E uf7bA] vtkRendererol] Al vtk
Actor7} F7FEo] w27} =718 Aolth, T3 DeleteActor?} F7F% ™, o]n
TASHA %+ vtkActors ¥ W T A5 €k o] wiioll, DeleteActorO= v
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tkActorE A& W vlt} segmentation fault’} WAl o] AL wj$- 7HAEA
;A 4 Qlr}. ofge} o] WHE tf Y3 & o]ES command listE H|§-

HH

void vjRenderer::updateRenderer(vtkRenderer* renderer)
{

for(std::vector<RendererCommand#>::iterator it = mCommandList.begin();

it !'= mCommandList.end(); it++)

(*it)—>execute(renderer);

// delete commads that already was performed

mCommandList.clear();

[4~2 2—-3 Modified vjRenderer::updateRenderer()]
4. viVTK &3 71

viVTK7} Al-&3t= 752 w5 st Adolt}. o] % vtkV]interactord 7]5< VR
Jugglere] VREHE 4G oWlEE AHyste 7]& ZHAHFZT 73 9l
o, B2 F&o] Zradm os) A A Hojof Fhrt. EIF ofyHo]HE
TAY AF, VIKY vtkAnimationCue©|HIE Z2]e} o] w#] gro} ofuw]o]
A Fol ARgARe] S W Aol EVbssith & AolA = o]#E viVTKY
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7}. vtkVIinteractor &3 7l

vtkVJInteractor= picking®} frame rate #|©]& X33} interaction= Al &3dt= v
tkRenderWindowlInteractors A<&Wre=th 22y, o|HMEE Aglstal o|HIE Y]
W A-S 7FA) 8= vtkInteractorObserver+= NULL©O] T}, vtkVInteractore= ©HA] vt
kRenderWindowlInteractor?] HElE 7}g3sta & ¥ BE O] HE ] A= VR
Juggler7} Al&sk= VR 4™ Fx|o] Wsts ZAste] 24

H EAAE wandE 8 FAZ s vikViinteractore] 3 ke 71&d
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1) vtkVJInteractore] o|HlE A 2] &2t




viVTK 0.89| A vtkV]interactord] o|HE Az T2 AAE T A3 Bz}

52 testVTKApp S 2S5 A3 & o]t}

class testVTKApp: public VTKApp
{
public:
testVTKApp(vrj::Kernel* kern) : VTKApp(kern), mActor(NULL),
mVJInteractor(NULL)
{
}
testVTKApp(): VTKApp(), mVJInteractor(NULL)
{
)
virtual ~testVTKApp()
{
¥
void init();
void initScene();
void contextInit();
void preFrame();
private:
vtkActor* mActor;
vtkVJInteractor* mVJInteractor;
gadget::PositionInterface mWand;
gadget::Digitallnterface mLeftButton; /#%< Button to go forward */
gadget::Digitallnterface mMiddleButton; /#%< Button to rotate #*/
gadget::Digitallnterface mRightButton;
gadget::Digitallnterface mDumpStateButton;
Fs

[A~2 3—1 testVTKApp Class Definition]
WA VTKAppE A= testApp9 initScene() Foll A (13 gkel)  vtkV]int
eractors THFETE 148<lo A vtkV]interactorE AF&38lazt 3hi= vtkVIBoxWid
getol interactor® AjEo] WFE mV]interactorE =3l 208}l oHIE




FAgS ), 28 callback$tE AA S, 218kl A AddObserver 3
2 o|HES} callbackS &7 SE=3It}. InteractionEvents = X o)l A HEAY3H
=

H
of tall EAlol WA=, = interaction®] A7I%F P WA= o]

void testVTKApp::init()
{
VTKApp::init();
mLeftButton.init("VJButton0");
mMiddleButton.init("VJButtonl");
mRightButton.init("VJButton2");
mWand.init("VJWand");
¥
void testVTKApp::initScene()
{
vtkConeSource *cone = vtkConeSource::New();
cone—>SetHeight( 3.0 );
cone—>SetRadius( 1.0 );

cone—>SetResolution( 10 );

vtkPolyDataMapper #*coneMapper = vtkPolyDataMapper::New();
coneMapper—>SetInput( cone—>GetOutput() );

mActor = vtkActor::New();
mActor—>SetMapper( coneMapper );
mActor—>SetPosition(0.0, 5.0, —2.0);
mActor—>SetScale(4,4,4);
mVJRenderer—>AddActor(mActor);

13 mVlJInteractor = vtkVJInteractor::New();
vtkVJBoxWidget *boxWidget = vtkVJBoxWidget::New();

14 boxWidget—>SetInteractor(mVJInteractor);
boxWidget—>SetVJRenderer(mVJRenderer);
boxWidget—>SetPlaceFactor(1.25);

boxWidget—>SetProp3D(mActor);
boxWidget—>PlaceWidget();
20 vtkMyCallback *callback = vtkMyCallback::New();
21 boxWidget—>AddObserver(vtkCommand::InteractionEvent, callback);

boxWidget—>0n();

[&2~ 3—2 Event and Callback Registration using vtkVJInteractor]




testVTKAppT vtkVJinteractore] o|HE AHgs2s Fdst7] & v 3

% preFrame() FolA F3sloof it}

void testVTKApp::preFrame()

{
VTKApp::ipreFrame();
mVJInteractor—>SetSelectorInformation(mWand);
mVJInteractor—>SetButtonInformation(0, mLeftButton);
mVJInteractor—>SetButtonInformation(1, mMiddleButton);
mVJInteractor—>SetButtonInformation(2, mRightButton);

[42~ 3—3 Check Device Information Change in testVTKApp::preFrame()]

240 A Bok5o] preFrame()< kernel loopolA] draw()E 3&}7] A 7}4 WA

T ol wEka, dEA ] WslE preFrame()ol Al 7R slofoF s
=

void vtkVJInteractor::SetButtonInformation(const int button_number, gadget::Digitallnterface
& button)

{
if (!this—>Enabled) return;

switch (button_number)

{
case 0:
if(gadget::Digital:: TOGGLE_ON == button—>getData()| |
gadget::Digital::ON == button—>getData())
this—>InvokeEvent(vtkCommand::LeftButtonPressEvent,NULL);
else if(gadget::Digital::TOGGLE_OFF == button—>getData())

this—>InvokeEvent(vtkCommand::LeftButtonReleaseEvent, NULL);
break;

case 1:
if(gadget::Digital:: TOGGLE_ON == button—>getData())
this—>InvokeEvent(vtkCommand::MiddleButtonPressEvent,NULL);
else if(gadget::Digital:: TOGGLE_OFF == button—>getData())

this—>InvokeEvent(vtkCommand::MiddleButtonReleaseEvent,NULL);
break;

case 2:
if(gadget::Digital:: TOGGLE_ON == button—>getData())
this—>InvokeEvent(vtkCommand::RightButtonPressEvent,NULL);
else if(gadget::Digital:: TOGGLE_OFF == button—>getData())
this—>InvokeEvent(vtkCommand::RightButtonReleaseEvent,NULL);

[Z~2~ 3—4 InvokeEvent in SetButtonInformation()]




vtkVJInterctor®] SetInformation()<> wand®] Al ¥E mLeftButton, mMiddleBu
tton, mRightButton®o] W37} =% A =Adt= hrolt). vtkVinteractorol] A&
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void vtkVJInteractor::ForwardPickEvent()
{
if (mPicker—>GetPickFromList())
{
vtkActor* pickedActor = mPicker—>GetActor();
if (pickedActor != NULL)
{
stdiicout << "Invoke Pick Eventl : " << pickedActor << std::endl;
pickedActor—>InvokeEvent(vtkCommand::RightButtonPressEvent, NULL);
}
}
}

[4&2~ 3—5 ForwardPickEvent in vtkVJInteractor]
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void vtkVJInteractor::SetButtonInformation(const int button_number, gadget::Digitallnterface& button)
{
switch (button_number)
{
case 0:
if(gadget::Digital:: TOGGLE_ON == button—>getData()| |
gadget::Digital::ON == button—>getData())

mPicker —>Pick(mWand—>GetWandPosition(), mWand—>GetWandEnd(),
mRenderer);
if (this—>IsPick())
{
this—>ForwardPickAndMouseMoveEvent();
}
this—>InvokeEvent(vtkCommand::LeftButtonPressEvent,NULL);
}
else if(gadget::Digital::TOGGLE_OFF == button—>getData())
{
this—>InvokeEvent(vtkCommand::LeftButtonReleaseEvent, NULL);
}
break;
case 1:
if(gadget::Digital:: TOGGLE_ON == button—>getData())
{
mPicker—>Pick(mWand—>GetWandPosition(), mWand—>GetWandEnd(),
mRenderer);
this—>InvokeEvent(vtkCommand::MiddleButtonPressEvent, NULL);
}
else if(gadget::Digital::TOGGLE_OFF == button—>getData())
{
this—>InvokeEvent(vtkCommand::MiddleButtonReleaseEvent, NULL);
}
break;
case 2:
if(gadget::Digital:: TOGGLE_ON == button—>getData())
{
mPicker—>Pick(mWand—>GetWandPosition(), mWand—>GetWandEnd(),
mRenderer);
if (this—>IsPick())
{
this—>ForwardPickEvent();
}
this—>InvokeEvent(vtkCommand::RightButtonPressEvent, NULL);
}
else if(gadget::Digital:: TOGGLE_OFF == button—>getData())
{
this—>InvokeEvent(vtkCommand::RightButtonReleaseEvent, NULL);

[4&2~ 3—6 Modified Event Invoking and Event Forwarding]
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class vjAnimationList

public:

viAnimationList();

~vjAnimationList();

int AddAnimation(void(#f) (vtkObject *caller, unsigned long eid,
void *clientdata, void *calldata),void *clientdata,
int nTimeStep, bool* isNew);

int AddAnimation(vtkCallbackCommand* aniCallback, int nStartTimeStep,

int nEndTimeStep);

void DeleteAnimation(int nReglndex);

void StartAnimation(int nReglndex);

void StopAnimation(int nReglndex);

bool IsContinueAnimation(int nReglndex);

int GetAnimationActorNum();

void SetObserver(unsigned long observerld);

vijAnimationActor* GetCurrentAnimation();

vijAnimationActor* GetAnimationActor(int nReglndex);

private:

vjAnimationActor* mAniActorList[MAX_CB_NUM];
int mAniNum,;

vjAnimationActor* mCurrentAnimation;

[42~ 3—7 vjAnimation Class Definition]
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class vjAnimationActor

public:

vjAnimationActor();

~vjAnimationActor();

void StartAnimation();

void StartAnimation(int startTimeStep, int endTimeStep);
void ProceedNextScene();

void StopAnimation();

bool IsContinueAnimation();

bool IsOnPlay();

int GetCurrentStep();

int GetTimeStep();

void SetTimeStep(int timeStep);

void SetStartTimeStep(int nTimeStep);

int GetStartTimeStep();

void Setlndex(int index);

void SetCallback(vtkCallbackCommand#* callback);
void SetObserver(unsigned long observerld);
unsigned long GetObserver();
vtkCallbackCommand* GetCallback();

private:

vtkCallbackCommand* mCallback;
int mStartTimeStep;

int mCurrentTimeStep;

int mEndTimeStep;

int mMylIndex;

bool mIsOnPlay;

unsigned long mEventObserver;

[22 3-8 vjAnimationActor Class Definition]
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void vtkVJInteractor::checkChangelnformation()

{
this—>SetSelectorInformation(mWand—>GetPositionInterface());
this—>SetButtonInformation(0, mLeftButton);
this—>SetButtonInformation(1, mMiddleButton);
this—>SetButtonInformation(2, mRightButton);

if (mIsAnimation == true)
{

ForwardAnimationEvent();

[2~2~ 3—9 Animation Event Forwarding]
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B vjAnimationActorE 97| f3l AF&2 Aol

void
vtkVJInteractor::ForwardAnimationEvent()
{
int aniNum = mAnimationList—>GetAnimationActorNum();
for (int i = 0; i < aniNum; i++)
{
int nReglndex;
nReglndex = 1;
vjAnimationActor* aniActor = mAnimationList—>GetAnimationActor(i);
if(aniActor '= NULL)
{
if (aniActor—>IsOnPlay() && aniActor—>IsContinueAnimation())
this—>InvokeEvent(vtkCommand::AnimationCueTickEvent,&nReglndex);
}
}
}
[ 3—10 vtkVJInteractor::ForwardAnimationEvent()]
void vtkVJInteractor::StartAnimation(int nReglndex)
{
vjAnimationActor* aniActor = mAnimationList—>GetAnimationActor(nReglndex);
mAnimationList—>StartAnimation(nReglndex);
}
void vtkVJInteractor::StopAnimation(int nReglndex)
{
viAnimationActor* aniActor = mAnimationList—>GetAnimationActor(nReglndex);
aniActor—>StopAnimation();
}

[A2 3—11 vtkVJInteractor::StartAnimation()]
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int vtkVJInteractor::GetAnimationActorNum()
{
return mAnimationList—>GetAnimationActorNum();
}
vjAnimationList* vtkVJInteractor::GetAnimationList()
{
return mAnimationList;
}
int
vtkVJInteractor::AddAnimation(void(*f) (vtkObject *caller, unsigned long eid,
void *clientdata, void *calldata), void *clientdata,

int nTimeStep)

int reglndex;

bool isNew;

if (mAnimationList == NULL)
{
cout << "mAnimationList is NULL" << endl;
return —1;
}
reglndex = mAnimationList—>AddAnimation(f, clientdata, nTimeStep, &isNew);
if (reglndex < 0)

{
return reglndex;

¥

if (isNew == true)

{
vjAnimationActor* aniActor = mAnimationList—>GetAnimationActor(reglndex);
vtkCallbackCommand#* aniCallback = aniActor—>GetCallback();
unsigned long observerld;
observerld = this—>AddObserver(vtkCommand::AnimationCueTickEvent,

aniCallback);

aniActor—>SetObserver(observerId);

)

mlsAnimation = true;

return reglndex;

[A2~ 3—12 Supplementary Functions for Animation provided by vtkVJInteractor]
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void AniPlayCB(vtkObject *cObject, unsigned long eid, void *clientdata, void =*call
data)
{
vtkVJInteractor* interactor = aData—>mClData—>mVJInteractor;
if (aData—>mClData—>mVJInteractor == NULL)
{
cout << "mVJnteractor is NULL in Animation Data" << endl;
return;
}
int nReglndex;
nReglndex = interactor—>AddAnimation(ProcessAniPlayCB, aData, 10000);
if (nReglndex < 0)
{
glvLog::Write("AnimationList is not initialized\n", 0);
cout << "AnimationList is not initialized" << endl;
return;
}
interactor—>StartAnimation(nReglndex);
}

[22~ 3—13 Add and Start Animation ]
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5. 4

void
ProcessAniReverseCB(vtkObject *cObject, unsigned long eid, void *clientdata, void
*calldata)
{
char azimuth[2561;
AnimationData *aData = reinterpret_cast<AnimationData*> (clientdata);

int* nReglndex = reinterpret_cast<int*>(calldata);

vjAnimationList* anilist = clData—>mVJInteractor—>GetAnimationList();

viAnimationActor* aniActor = anilList—>GetAnimationActor((*nReglndex));

RenderCurrentScene(clData—>mGLVRenderer, clData—>mRenderer,

clData—>mVJInteractor, clData—>mRoot, clData—>mStatus);

if (aniActor—>IsContinueAnimation())
{
aniActor—>ProceedNextScene();
}
else

{

aniActor—>StopAnimation();

[222~ 3—14 Rendering Current Scene and Processing for Next Scene ]
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