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® VRJuggler 2.29] vrjconfigt= GUIE A&t A W H9] vriconfig®ts =
=2 =t whEbA viVTKe] Makefileo] 1% $(shell${ VI_BASE_DIR}/b
in/vrjconfig vrj vri_ogl ——include)E a3} Zo| F=As|oF st}

<A A: VRJuggler 2.0>

CXX= g++

CXX_OPTIONS= -LANG:std -g -fPIC -Wno-deprecated
VTK_DIR?=/usr/local

#VTK_INC_DIR= ${VTK_DIR}/include/vtk
VTK_INC_DIR= ${VTK_DIR}¥/include/vtk-5.0

#VTK_LIB_DIR=${VTK_DIR}/lib/vtk
VTK_L1B_DIR=${VTK_DIR}/lib/vtk-5_0

EXTRA_INCLUDE_FLAGS= -1${VTK_INC_DIR} -1. $(shell ${VJ_BASE_DIR}/bin/vrju
ggler-config vrj vrj_ogl --include)

EXTRA_LIBRARY_FLAGS= -L${VTK_LIB_DIR} -L. $(shell ${VJ_BASE_DIR}/bin/vrju
ggler-config vrj vrj_ogl --libs)

EXTRA_LIBRARIES=-1VvjVTK -lIvtkRendering -IvtkWidgets

SUBDIRS= test examples




<4 %: VRJuggler 2.2>
CXX_OPTIONS= -g -fPIC -Wno-deprecated -Wall

VJ_HOME=/usr/local/VJ

VJ_LIB_DIR=${VJ_HOME}/1ib64
VPR_INC_DIR=${VJ_HOME}/include/vpr-2.0
JCCL_INC_DIR=${VJ_HOME}/include/jccl-1.2
SONIX_INC_DIR=${VJ_HOME}/include/sonix-1.2
TWEEK_INC_DIR=${VJ_HOME}/include/tweek-1.2
VRIUGGLER_INC_DIR=${VJ_HOME}/include/vrjuggler-2.2
GADGETEER_INC_DIR=${VJ_HOME}/include/gadgeteer-1.2

VTK_DIR=/usr
VTK_INC_DIR= ${VTK_DIR}/include/vtk
VTK_LIB_DIR=${VTK_DIR}/1ib64/vtk-5.0

GMTL_INC_DIR=/usr/include/gmtl-0.5.4

EXTRA_INCLUDE_FLAGS= -I${VTK_INC_DIR} -I1. -I${GMTL_INC_DIR} -I${VPR_INC_D
IR} -1${JCCL_INC_DIR} -I${SONIX_INC_DIR} -I${TWEEK_INC_DIR} -I1${VRIUGGL
ER_INC_DIR} -1${GADGETEER_INC_DIR}

EXTRA_LIBRARY_FLAGS= -L${VTK_LIB_DIR} -L. -L${VJ_LIB DIR}
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< VR Juggler 2.0 >

Frustum(Q)

{
frust[0] = frust[1] = frust[2] = 0.0F;
frust[3] = frust[4] = frust[5] = 0.0F;
}
public:

float frust[6]; /**< Left, Right, Bottom, Top, Near, Far */

< VR Juggler 2.2 >
Frustum();




private:
std: :vector<float> mFrust; /**< Left, Right, Bottom, Top, Near, Far */

}

[A2 2—2] Frustum.holl tigk viVTKe G1dol= H&

<47 : VRJuggler 2.0 >
void vtkVJOpenGLCamera: :SetVJProjection(vrj: :Projection* projection)

,.l,

float* vjFrustum = projection->getFrustum().frust;
for(int 1 = 0; 1 < 6; i++)
{
mVJFrustum[i] = vjFrustum[i];
¥
}

<A % : VRJuggler 2.0 >
void vtkVJOpenGLCamera: :SetVJProjection(vrj: :Projection* projection)
{

const std::vector<float> vjFrustum = (projection->getFrustum()).getValu

esQ;
for(int 1 = 0; 1 < 6; i++)
{
mVJFrustum[i] = vjFrustum[i];
3
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vtkVJOpenGLRenderWindow.cxx:525: error: “class vtkVJOpenGLRenderWindowlnt
ernal” has no member named “OffScreenContextld’
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class vtkVJOpenGLRenderWindowlnternal

{
friend class vtkVJOpenGLRenderWindow;

private:
vtkVJOpenGLRenderWindowlnternal (vtkRenderWindow*) ;

GLXContext Contextld;

};
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#ifdef VTK_OPENGL_HAS_ OSMESA
|1 this->Internal->0ffScreenContextld
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< VR Juggler 2.0 >
GIWindow* getGIWindow()
{
return mGIWindow;
}
protected:
User* mUser ; /**< The current user we are rendering */
Projection* mProj; /**< The current projection being used */
Viewport* mViewport; /**< The current vrj viewport being used */




GIWindow* mGIWindow; /**< The current GL window that we are renderi
ng in. (basically the gl context) */
};

< VR Juggler 2.2 >
const GIWindowPtr getGIWindow() const

{
return mGIWindow;

}

protected:
User* mUser ; /**< The current user we are rendering */
Projection* mProj; /**< The current projection being used */
Viewport* mViewport; /**< The current vrj viewport being used */
GIWindowPtr mGIWindow; /**< The current GL window that we are render
ing in. (basically the gl context) */

};

[22~ 2—6] vri/Draw/OGL/GlUserData.h®] fz1go]= ]

vtkVJIRenderWindow.cxx: In constructor “vtkVJRenderWindow: :vtkVJRenderWind
ow()’:

vtkVJIRenderWindow.cxx:50: error: no matching function for call to “boost::
shared_ptr<vrj::GIWindow>: :shared_ptr(NULL)”

/usr/include/boost/shared_ptr_hpp:144: note: candidates are: boost::share
d_ptr<T>::shared_ptr() [with T = vrj::GIWindow]

/usr/include/boost/shared_ptr.hpp:131: note: boost: :shared_p
tr<vrj::GIWindow>: :shared_ptr(const boost::shared_ptr<vrj::GIWindow>&)
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#include <vrj/Draw/0GL/GIWindow.h>

< T4 >
#include <vrj/Draw/0OGL/GIWindowPtr._h>
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— int GetPickedIds(unsigned int atMost, unsigned int *callerBuffer) 7}
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— unsigned int GetNumPickedlds() 7} &7 =712




® vtkRenderWindow
— void CreateAWindow() 7H3&57F F71H¢
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void vtkOpenGLProperty: :Render(vtkActor *anActor,
vtkRenderer *ren)
{
int i;
GLenum method;
float Info[4];




GLenum Face;
double color[4];

// unbind any textures for starters
vtkOpenGLRenderer *oRenderer=static_cast<vtkOpenGLRenderer *>(ren);

if(oRenderer->GetDepthPeel ingHigherLayer())
{
GLint uUseTexture=-1;
uUseTexture=oRenderer->GetUseTextureUniformVariable();
vtkgl::Uniformli(uUseTexture,0);

}
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1) VTKApp (VTKApp.h)
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® OpenGL Draw ManagerE A}-8-3hc},

® class VITKApp : public GIApp, public VTKApp_mixin
2) VTKApp_mixin (VTKApp_mixin.h)
o VIK JZeAoldg Aestd Fesw, VIKE 7WoR st ofFelol
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3) RenderCommand (vjRenderCommand.h)
® Renderer®] vtkProp 7|8k AWEe] )&k concrete AWEZR Props, Actors
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® Prop AME=E A<t} (add/remove prop/actor/volume)
® Light Z|M=5 A&}, (add/remove light)
o FE ZYiath (B9 SH:27t /ith)




4) Renderer(vjRenderer.h)
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5) vtkVJOpenGLRenderer (vtkVJOpenGLRenderer.h)

vtkRenderer®] <=+ VJOpenGL AWME=Z o|FHA <l

class VTK_RENDERING_EXPORT vtkVJOpenGLRenderer : public vtkRende

rer

6) vtkVJOpenGLRenderWindow (vtkVJOpenGLRenderWindow.h)

vtkRenderWindow®] 3+ VJOpenGL AWMEE ARE3|A T Sl
vtkVJOpenGLRenderWindow+= vtkRenderWindow Z =& A st S~
%, OpenGL g2 drojuefele] gt I o] =E HI3)

ofZ Aol TR IYPHES HE OpenGL Al vtkRenderWindowE A&
M 23 s s "

class VITK_RENDERING_EXPORT vtkVJOpenGLRenderWindow : public vtk
VJRenderWindow

7) vtkVJOpenGLCamera (vtkVJOpenGLCamera.h)

vtkOpenGLCamerai= vtkCameradli= F4 25 A&

OpenGL it ® grelH e gk Ay # o] T,

class VITK_RENDERING_EXPORT vtkVJOpenGLCamera : public vtkCamera

e Eda=,

ol




8) vtkVJRenderWindow (vtkVJRenderWindow.h)

® vikRenderWindow@hi= 4+ %ﬂ}i% AEnke 59
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52 eolneizlel
VRJuggler Windowoll ti3dt ¥<Q¥, =9 A7]/9X], AFEAR HEXE 77]/9]
2 Zo that AR E VRJugglerZ25-E 74944 vtkRenderwindowoll Al @Y
Fob= d AFRE 5 A gk EE

vtkVJOpenGLRenderWindow 29 A9 ZFa~.

class VTK_RENDERING_EXPORT vtkVJRenderWindow : publci vtkOpenGL
RenderWindow

9) vtkVJInteractor (vtkVJInteractor.h)

vtkRenderWindowlInteractorgbs= 34 S22 ALk 519 o~

class VTK_RENDERING_EXPORT vtkVJInteractor : public vtkRenderWindo

wlnteractor

10) vtkVJPicker (vtkVJPicker.h)

vtkVJPickeri= Z2#|g 2 Q' AE A= A& ET

vtkPicker Zej2olX HAE FYPrE 323 FIA QBAEZS MEsh=
7155 Alsgth

vtkPickert picking 23S A3 @A 9] x| 7|Hksle] =85t HHH ) vt
kVIPicker+= 32kl Ef7 tuto]29o] fix]ef #o|(ray)® W3 B Hol&
JIdk ArE QHAES HEE 4= 9l dFth

gloje] Aol far clipping planes dold 5ol 277} %*ﬁ% # A
A3k do] Aol HR3dlal, scaleo] wel rayel Aol (FA)
st slo] T asith

8= AR vtkPickere} 7t}

l-rl
ol
ol
X
il

11) vtkVJPointPicker (vtkVJPointPicker.h)
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® vtkVJPicker®} &

o T EIE ¥ AR: vtkPointPickere 2t}
12) vtkVJCellPicker (vtkVIJCellPicker.h)
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o 1ef¥ Qlarlzo] FF A(cel)S 4
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® vtkVJpicker2}

o H X+ HH: vtkCellPickere} T,

13) vtkVJFactory (vtkVJFactory.h)

® class VITK_RENDERING_EXPORT vtkVJFactory :

14) vtkVJBoxWidget (vtkVJBoxWidget.h)

vtkCellPicker Z |20 A 3t HE S22 3xFL

ki

public vtkObjectFactory

o ol 339 94 6UAR b #4 G99 gelat u Agun

® o] LHAENN= 7709 WSS A=, o] W2 vieiE 24T
E QA £4% SR vk 69 ABS Z7e Wel geun, A A
o A Wi EAGh ®, uhed sae okebln vehbs) uE
of FWAY 74 W Ay engES JANNAY Fojste AE b
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® o] AL Wl FAAdo] =olx ™, cut, clip Y Pl AT o
™ linear transform=- ©]&&A LB AEE 27|+ HxE AR = 9

® 7|2A o2 StartInteractionEvent, InteractionEvent, EndInteractionEvent

sy

, e T

o] W E+= button down

® class VITK_HYBRID_EXPORT vtkVJBoxWidget

15) vtkVJPlaneWidget (vtkVJPlaneWidget.h)

® vtkVJPlaneWidget2 Ao A AF&2}7} A& 28
4 AlgE = Aol
o o] QA= 479 AEF = HE, 1

£ o] &3)A A&k}, InteractionEvents=

g2 SA ] o8 B%

9 hutton upel]l Y F=T

. public vtk3DWidget

g 5 dr Wue Aolat
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wel ArE Fdsted, =2 W HUWs AT AAEEE, B4

® Set/GetResolution(), GetPolyData(), GetPlane()#-2, VTK S H 4 E A
A Bt HAEE A 33}
® class VTK_HYBRID_EXPORT vtkVJPlaneWidget : public vtkPolyDataSour

ceWidget

16) VTK_OSGApp (VTK_OSGApp.h)
® VTK ofZgAolAe AeEststs FU2Z, VIKE 7|0tz g o &4
oldo] AlE 7| S E A3t
® OpenGL Draw ManagerS AR&3it},

® class VITK_OSGApp : public OsgApp, public VITKApp_mixin

17) VTK_OpenSGApp (vtk_OpenSGApp.h)
® VTK ofjZgAolAS Aedsls Fel2z, VIKE 7|He g 3te o2z
o]do] yAE 7E FY~E Hodr)
® OpenSG Draw ManagerS AR-&3tc},

® class VTK_OpenSGApp : public vrj::OpenSGApp, public VITKApp_mixin

Aw7kA viVTKel 7zt Zef 2ol disl] ol viVTKe] Z 2 & vtkVIWin32
OpenGLRenderWindow Z#2% win32 %3 #dd Ay S22, o7
NME gFEA FAL 4Fd M= viVTKE o] &3 gAZ 3 viVIKE 2 A3
o2 ojdy o] g3t=Ad s AT Aot}




4. viVTKE o] &3+ o &2 FAo]A

A M= yiVTKE o] 8314 ofZaAlo] S Tas] 2oz viVIKe] AHew
of tjal AWeli VRlugglerstel A% A tajAm dolnrim Ak AL
o7 2E ofZg Aol dL H ZAH (View Frustum) A3 B of =g
Alo] A o] T},

7}. ViewTester

1) /&

2~Zdo] FY2HoolA VRJuggler7F 2849 A9 BE w=E V|[EHow &
A3t o Zg Aol S Fdof tunE Y == [ ZHAHAA "o
eHAEL S dYE A7t " o T 2 2agolA Hojuhs 2B 3
EE vy YA T dyd FA oA Xﬂﬂ A ¢ on=r ) e A
£ 8 Ho =d 5 %)
X 2~8 A" (frustum culling)S A CBHAE wg} dEHS F=3§st+= =
Alo] delx A Hr}, o] o EFE Aol oAM= AFZ HW (axis aligned box)el| T
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S aHolA AE w, 72} =T} JHX e F o Ze iy Qe Y LB A ETL
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= Azt

o CHAEYL 9As LAY <tol &A= 7 -$: inside

® CHAEYL s Ty vfow Hojuhi= 79 outside

o BHAES My Ay]o] HX|= HAEo] EA3F= 4 intersect

WAE AASHE e THsHS oFE 67
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ol e M Bl o] Fi= U] Aol AelE Fatel AWk o] W, Zejx
7}

EK) Holl tist =3 #E (normal vector) Xe2¥e] UFE st HA
str, Zej "o 7} W disi HANE W W 4 ATl =d HE e 22
Wao g EAstAA 7HE ARt A s ek Wy E Adeo. " o




(18] 4—1] Ze)283} vtx o BAEZLO 77
T e 9 WA (inner product)S TalA 2 ZAipgho] %m0l
2B O] oFZ S.gro|y upZZo| 9 3icha darsk 4= gl

o] WAl 3t e} mEE [AX 4117 2o

int FrustumG::boxInFrustum(Box &b) {

int result = INSIDE, out,in;

// for each plane do ...
for(int i=0; i < 6; i++) {

// reset counters for corners in and out

out=0;in=0;

// for each corner of the box do ...

// get out of the cycle as soon as a box as corners

// both inside and out of the frustum

for (int k = 0; k < 8 && (in==0 || out==0); k++) {

// is the corner outside or inside
if (pllil.distance(b.getVertex(k)) < 0)

out++;
else
in++;
}
//if all corners are out
if (lin)

return (OUTSIDE);
// if some corners are out and others are in

else if (out)




result = INTERSECT;
}

return(result);

2) ViewTester X =124

VRJuggler®} VITKE o] &3 ofZelAlo] A= ofEelAlol S VIKApp &
9] 519 FYg22 AAd "R we} initScene(), draw(), preFrame(), po

stFrame(), intraFrame(), latePreFrame() 59 45 ZHA]3hc},
® initScene()

— xg2ao] x7|d =y o AYH= g4,

— preFrame() ¥+ Al&=®lo] drawing 2S A2 w S&5HE= WA=
2, o] u ofEgAeld LHAEE Q] tinfo] Aol wel Ho]E
gk vhA g Aol E A S 33 intraFrame() g Al|2=Fo| dra
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A FAH ez o] eSS FI A, At HAo] Fasith
® draw()
— AR oHEVE WA AY HES HUlolEY HQTt S W AFoR

A= 2 VR 84921 vrj::DrawManager, vrj::GlUserData, vrj::Pro




jection, vrj::Viewport, vrj::Frustumel] tjgF & +to] 7}5 3o}

ViwTesterol] i3t S~ AAL S8 [~ 4-2]9F o}

class ViewTester: public VTKApp

{
public:
ViewTester(vrj::Kernel* kern) : VTKApp(kern), mVTKWorldXForm(NULL){}
ViewTester(): VTKAppO{}
virtual ~ViewTester(){ }
}

[A2~ 4—2] ViewTester F3 =

ol W, draw() ¥ et #o] T HH

void ViewTester::draw()
{
VTKApp::draw();
drawBoxVTKQ);
checkViewPort();
}

[ 4-3] draw() $F<R9] A4

VRJuggler®] Ze|~§ ARE d= AL o33 2ot ([ 4-4])
1. VRJuggler®] DrawManagerE 4Tt

2. GlUserDatags o1},

3. GlUserDataol|l tjgt Z24H JHE 7px]2t),

4 ZRAQN ARIRE Tejay YRE JhA L

vri::GlDrawManager *drawManager = (vrj::GlDrawManagers)getDrawManager();




assert(drawManager);

vrj::GlUserData *userData = drawManager—>currentUserData();
assert(userData);

vrj::Projection *proj = userData—>getProjection();

assert(proj);

vri::Viewport *viewport = userData—>getViewport();
assert(viewport);

vrj::Frustum frustum = proj—>getFrustum();
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VRJuggler7} A &3t X3 2~8 AW apex, near plane® 47] 34, near dist

ance, “L2]al far distancet . wWz}A far planeo] w3t HAH = olE AW = HE

B 9] near plane®} far planec] W3dle]d 25 8709 Ho] x| Te| X~
Hel 6WS BT o 5 Q) o] wf, We] = WEy} Ty dksWHrS

// Declare a corner and width, height, and depth for a box
Vec3 P1(—-1, 2, —4); // minx, miny, minz
Vec3 P2(1, 4, —4); // maxx, maxy, maxz

AABox box(P1, P2.x, P2.y, P2.2);

Vec3 ntr; // near upper right
Vec3 nbr; // near lower right
Vec3 ntl; // near upper left

Vec3 nbl; // near lower right

Vec3 ftr; // far upper right
Vec3 fbr; // far lower right
Vec3 ftl; // far upper left

Vec3 fbl; // far lower right

frustumG—>pl[FrustumG:: TOP].set3Points(ntr, ntl, ftl);
frustumG—>pl[FrustumG::BOTTOM].set3Points(nbl, nbr, fbr);
frustumG—>pl[FrustumG::LEFT].set3Points(ntl, nbl, fbl);
frustumG—>pl[FrustumG::RIGHT ].set3Points(nbr, ntr, fbr);
frustumG—>pl[FrustumG::NEARP].set3Points(ntl, ntr, nbr);




frustumG—>pl[FrustumG::FARP].set3Points(ftr, ftl, fbl);

int result = frustumG—>boxInFrustum(box);
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