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Rendering
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Rendering
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Viewer Class
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#include <osgViewer/Viewer>
#include <osgDB/ReadFile>

int main(int, char **)

{
osgViewer::Viewer viewer;
viewer.setSceneData(osgDB::readNodeFile(“cow.0sg"));
return viewer.run();

Changing the View
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Changing the View

osgViewer::Viewer viewer;
viewer.setSceneData(osgDB::readNodeFile(“cow.0sg”));
viewer.getCamera()->setProjectionMatrixAsPerspective(40., 1., 1., 100.);
/I create a matrix to specify a distance from the viewpoint
0sg::Matrix trans;
Trans.makeTranslate(0., 0., -12.);
// rotation angle (in radians)
double angle(0.);
while (Iviewer.done()) {
/I create the rotation matrix
0sg::Matrix rot;
rot.makeRotate(angle, osg::Vec3(1., 0., 0.));
angle +=0.01;
/I Set the view matrix (concatenation of rotation and translation matrixes)
viewer.getCamera()->setViewMatrix(rot * trans);
/I draw the next frame
viewer.frame();

Setting Camera

O Camerat= projection matrixe *| 4 t+ 5
m void setProjectionMatrix(const osg::Matrix& matrix);
// glMatrixMode(GL_PROJECTION);
// glLoadMatrix(m);
m void setProjectionMatrixAsOrtho(double left, double right,
double bottom, double top, double zNear, double zFar);
// glOrtho
= void setProjectionMatrixAsOrtho2D(double left, double right,
double bottom, double top);
// gluOrtho2D
m void setProjectionMatrixAsFrustum(double left, double right,
double bottom, double top, double zNear, double zFar);
// glFrustum
m void setProjectionMatrixAsPerspective(double foby, double
aspectRatio, double zNear, double zFar); 10
/ / gluPerspective

Setting Camera

o Camera 7l A ¢] view matrix& A4 s} &
m setViewMatrix(const osg::Matrixf &matrix)

m setViewMatrixAsLookAt(const osg::Vec3 &eye, const osg:Vec3
&center, const osg::Vec3 &up )
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Setting the Clear Color

O Camera<= clear colorS Xl & dl= interfaceES Ml = StLl.
/] set the clear color to black
viewer.getCamera()->setClearColor(osg::Vec4(0., 0., 0., 1.));

O By default, Camera= depth 2 color buffersE clear tLt.
0 Camera::setClearMask()E AFZ 60 & &8t OpenGL buffer
flagsE € 0 =Lt
/I clear the color, depth, and stencil buffers at the start of each frame

viewer.getCamera()->setClearMask(GL_COLOR_BUFFER_BIT |
GL_DEPTH_BUFFER_BIT | GL_STENCIL_BUFFER_BIT);
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Dynamic Modification

Dynamic Modification
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Data Variance

Data Variance
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Callbacks

Callbacks
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0 OSG+ operator()() 3ol 271 2] I} H & BT,
= First parameteri= >~ = 7131 9] callbackel] ¥ ¥ Node -
operator() 3¢l 4] dynamic modification% callback®] node
® Second parameter+= osg::NodeVisitor 54~

class RotateCB : public osg::NodeCallback {
public:
void operator()(osg::Node* node, osg::NodeVisitor* nv) {

traverse(node, nv);

}
3

/I attach callback to a node
node->setUpdateCallback(new RotateCB);
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Callbacks Example

Callbacks Example

0 Update callback< A}-8 %+ dynamic modification | Al
B O 22 39 cowE F 719 MatrixTransform =29 attachd} 1z,
NodeCallbackol| A 3} 3 22| =5 o] F 711 2] MatrixTransform®l|
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cow= rotate A 71T},

Figure 3-1

Dynamic modification using an update callback

This figure shows the output of the Callback example program. The code dynamically
rotates the cow on the left around its vertical axis, while the cow on the right remains
unmodified.
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Figure 3-2

The Callback example program scene graph
This figure shows the Callback example program’s scene graph hierarchy. Note the two ‘0
MatrixTransform nodes have different data variance.




Callbacks Example

NodeVisitors

osg::ref_ptr<osg::Node> CreateScene() {
osg::Node * cow = osgDB::readNodeFile(“cow.osg”);
cow->setDataVariance(osg::Object::STATIC);

osg::ref_ptr<osg::MatrixTransform> mtLeft = new osg::MatrixTransform;

mtLeft->setName(“Left Cow\nDYNAMIC");

/I will modify this node during the update traversal
mtLeft->setDataVariance(osg::Object::DYNAMIC);
0sg::Matrix m;

m.makeTranslate(-6.f, 0.f, 0.f);
mtLeft->setMatrix(m);

mtLeft->addChild(cow);

osg::ref_ptr<osg::MatrixTransform> mtRight = new
osg::MatrixTransform;

mtRight->setName(“‘Right Cow\nSTATIC");

O NodeVisitort scene graphE traverse 33l 7} visited node
E Qo gE ie
0 OSG osgUtil::UpdateVisitor (derived from NodeVisitor) &
AF-8-3 A update traversal =3 ght} - 12| 3 update
traversal®ll 4] NodeCallback::operator()()& Tt
O NodeVisitor™ tjF-3 9] OSG =& EF Y ol BHA|
overload ¥ &= o] 2] 7}4] apply() &5 7F4] 3L 9l
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m ZQ EJ Transform Y& 2% 29L& 293 5 NodeVisitorS
A}-8-3F] Transform == o YW o] -8 & s}al e,
n 58 AlZgk NodeVisitorg AH&-3}FL apply(osg:: Transform &)
SHE overridedto] ARk,

mtRight->setDataVariance(osg::Object::STATIC); B m ::L}fng I-LI\Lﬁd;:I;ls;(;ﬂt?iiie] %rifhé RS A Tzrzansformoﬂ 3
NodeVisitors — FindNamedNode NodeVisitor

// Derive a class from NodeVisitor to find a node with a
//  specific name.
class FindNamedNode : public osg::NodeVisitor

{
public:
FindNamedNode( const std::string& name )
: 0sg::NodeVisitor( // Traverse all children.
< T :NodeVisitor: : TRAVERSE_ALL_CHILI
_name( name ) {}

// This method gets called for every node in the scene
// graph. Check each node to see if its name matches
// our target. If so, save the node's address.
if (node.getName() == _name)
_node = &node;

// Keep traversing the rest of the scene graph.
}

0sg: :Node* getNode() { return _node.get(); }

protected:
std::string _name; 23
osg::ref_ptr<osg: :Node> _node;

i

0 NodeVisitor”} traverse W] A}-&3}= 3

= %3¢ NodeVisitor & A}-8-3Fo] TRAVERSE_ALL_CHILDREN
Ela=

= 5 A 28k NodeVisitor 2 ] == NodeVisitor::traverse() &

E A =9 children traverse 3} dfL B3 1 o] A9
apply() 32 override 3t} ol & A 817] $Jato], 58 225k
NodeVisitor”7} pre- 5= post-traversal operations< =3 &} 2L
22 A traversal S H57] g}

» NodeVisitor S & 2~= 2 3 ¥ callbackS AH8- o (o & &
update callback), NodeVisitor ==9] children< callback%’i o]
traverse$tt}. NodeVisitori= callback©] attach® =2
children$ traversed} A 21}, 2L t) 4], operator()7}
NodeCallback::traverse() & 2] 4] callback 57} children&
traversedshi= 215 7},
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NodeVisitor

0 NodeVisitor & scene graphE traverse 17| 13,
NodeVisitor & 3} 2} E] 2 Node::accept() = X AT}

O oW ==X accept()E & T 93, NodeVisitor
1 == o A 5-H scene graphE traverse T}
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Picking

O e 3atyd £ T2 138 5o JdReE Helsl=
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Capturing Mouse Events

0 0sgGA::TrackballManipulator+= v}-9-2= o HI E & QFolx|
7t 2} o] view matrixg H 33 = B o=
0sgGA::GUIEventHandler®l| 4] 3} 4] = 1 T}

0 osgGA:GUIEventHandler+= abstract base class = GUI
o|HMES B 752 sted o] 2= HH
A E S 2E AR S

o vh-9-2=9F #¥ 9 pickings T3t H,
GUIEventHandler::handle() <% override 3l oF gt}

virtual bool GUIEventHandler::handle (
const osgGA::GUIEventAdapter& ea,
0sgGA::GUIActionAdapter& aa);
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Capturing Mouse Events

O Overridingsh+= GUIEventHandler::handle() -+
GUIEventAdapterd] A v}-$-2= o|HIE & ¥ 313 GUI
oM EE W=t

o0 GUIEventAdapter header file= EventType< A1 <13}
T AP BA = o|HIEE A ST

O GUIActionAdapter= GUI A| =¥l o] tgt §-& =2 1)
interface©| t}. GUIEventHandler7} attach®| ¥ 1 2 3} =2
GUIActionAdapter”} viewer = 2ff 7~ ©| 1},

o A Hs}7] Ao, GUIEventHandler?] instanceE A A 31 a1
71315 Viewer:addEventHandler()ll viewer = attachT}.

O Viewer: 2] 79 event handlerg F7}& = )t}
71¥] 31 7} GUI event™} o} handle() & F-ETF.
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Intersections

O Mouse picking intersection tests
= Mouse picking S P}-9-2= 9] X] o A F-E] scene 2. &2 &F8}= ray =
A2}t al scene®] Y47} ray 29| intersections 3=
» OSGOl| A= ray H.Uh= polytopest I V| = 258 AFE-3}o]
intersections 7|4k},
O osgUtil::IntersectionVisitor
= NodeVisitor®] A 222~

» 7} .==9] bounding volume ¢} intersection volumeS H| 2~ E gt}

» TFeF subgraph”} child intersection©] §15 3 &0 ¢+ 3
subgraph traversalS skip$Ftt.

= IntersectionVisitor+= ¢ 2] 7}4] v 4§ geometry (planes} line
segments S ¥ ¢ 9Fe] ax} A4S gt

w A Aol A osgUtil::Intersector (geometry 7 ] 3} 31 21 A
intersection testing= =3 3}+) & eH Bl 2 W=t} osgUtil:
Polytopelntersector”} 7}--2= 7] §Fe] picking®l| 4] 3. AF-&-¥ T},

Intersections

0 OSGellA] u}-$-22 7] 1ke] picking S =3 5l2] ¥, th2-2} 2]
gt
= GUIEventAdapter®] #“% normalized 7}-9-2= 9] %] & A}F-&-3}o]
PolyetopelntersectorE A/ gttt
= IntersectionVisitorE A§/J 3} 11, ©] 31-& Polytopelntersector
A3 Aol stetrl Y 2 g A
» T} 2ol IntersectionVisotorE scene graph®] root node®l 4
A8 (¥4 2 2 Viewer Cameras 5319) gt}
I “iv’ is an IntersectionVisitor
viewer->getCamera()->accept(iv);

= Polytopelntersector 7} intersections 7}4] 3L 91 © ¥, NodePath&
A=l o] AS 7HA AL A QL nodeE =T
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PickHandler

class PickHandler : public osgGA::GUIEventHandler {
public:
PickHandler() : _mX(0.), mY(0.) {}
bool handle (const 0sgGA::GUIEventAdapter& ea,
0sgGA::GUIActionAdapter& aa) {
osgViewer::Viewer* viewer =
dynamic_cast<osgViewer::Viewer*>(&aa);
if (lviewer) return false;
switch(ea.getEventType()) {
case 0sgGA::GUIEventAdapter::PUSH:
case 0sgGA::GUIEventAdapter::MOVE:
{ /I record mouse location for button press & move events
_mX = ea.getX(); _mY = ea.getY();
return false;
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PickHandler

case 0sgGA::GUIEventAdapter::RELEASE:
{ /I if mouse hasn’t moved, perform a pick
if (_mX == ea.getX() && _mY == ea.getY()) {
if (pick(ea.getXnormalized(), ea.getYnormalized(),
viewer))
return true;

}

return false;
}
default:

return false;
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PickHandler

protected:
float _mX, _mY; // mouse x, y
bool pick(const double x, const double y,
osgViewer::Viewer* viewer) {
if (lviewer->getSceneData()) return false;
double w(.05), h(.05);
osgUtil::Polytopelntersector* picker =
new osgUTtil::Polytopelntersector(
osgUtil::Intersector::PROJECTION, x-w, y-h, x+w, y+h);
osgUtil::IntersectionVisitor iv(picker);
viewer->getCamera()->accept(iv);
if (picker->containsintersections()) {
const osg::NodePath& nodePath =

picker->getFirstintersection().nodePath; .

PickHandler

unsigned int idx = nodePath.size();

while (idx--) {
/I find the last MatrixTransform in the node path
osg::MatrixTransform* mt =

dynamic_cast<osg::MatrixTransform*>(nodePath[idx]);
if (mt == NULL) continue;
/I if we there, we just found a MatrixTransform in nodePath
/I clear the previous selected node’s callback
if (_selectedNode.valid())
_selectedNode->setUpdateCallback(NULL);

_selectedNode = mt;
_selectedNode->setUpdateCallback(new RotateCB);
break;

PickHandler

}
if (_selectedNode.valid())

osg::notify() << “Pick failed” << std::endl;

}

else if (_selectedNode.valid()) {
_selectedNode->setUpdateCallback(NULL);
_selectedNode = NULL;

}

return _selectedNode.valid();

}
b

int main(int argc, char **argv) {

viewer.addEventHandler(new PickHandler);
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