OSG Building a Scene Graph
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Geodes and Geometry
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#include <osg/Geode>
#include <osg/Geometry>

osg::ref_ptr<osg::Node> CreateSceneGraph()

{

/I Create an object to store geometry in
osg::ref_ptr<osg::Geometry> geom = new osg::Geometry;




Geodes and Geometry

/I Create an array of four vertices
osg::ref_ptr<osg::Vec3Array> v = new osg::Vec3Array;
geom->setVertexArray(v.get());
v->push_back(osg::Vec3(-1.f, 0., -1.));
v->push_back(osg::Vec3(1.f, 0.f, -1.f));
v->push_back(osg::Vec3(1.f, 0.f, 1.f));
v->push_back(osg::Vec3(-1.f, 0.f, 1.f));

/I Create an array of four colors

osg::ref_ptr<osg::Vec4Array> c = new osg::Vec4Array;
geom->setColorArray(c.get());
geom->setColorBinding(osg::Geometry::BIND_PER_VERTEX);
c->push_back(osg::Vec4(1.f, 0.f, 0.f, 1.f));
c->push_back(osg::Vec4(0.f, 1.f, 0.f, 1.f)
c->push_back(osg::Vec4(0.f, 0.f, 1.f, 1.f)
c->push_back(osg::Vec4(1.f, 1.f, 1., 1.f)

);
);
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Geodes and Geometry

Il Create an array for the single normal
osg::ref_ptr<osg::Vec3Array> n = new osg::Vec3Array;
geom->setNormalArray(n.get());
geom->setNormalBinding(osg::Geometry::BIND_OVERALL);
n->push_back(osg::Vec3(0.f, -1.f, 0.));

// Draw a four-vertex quad from the stored data
geom->addPrimitiveSet(
new osg::DrawArrays(osg::PrimitiveSet::QUADS, 0, 4));

// Add the Geometry (Drawable) to a Geode and return the Geode
osg::ref_ptr<osg::Geode> geode = new 0sg::Geode;
geode->addDrawable(geom.get());

return geode.get();

Geodes and Geometry

#include <osg/ref_ptr>

osg::ref_ptr<osg::Node> CreateSceneGraph();

int main( int, char** )
{
osg::ref_ptr<osg::Node> root = CreateSceneGraph();
if (Iroot.valid())
osg::notify(osg::FATAL) <<
"Failed in createSceneGraph()." << endl;
bool result = osgDB::writeNodeFile(*(root.get()), "Simple.osg" );
if (!result)
osg::notify(osg::FATAL) <<
"Failed in osgDB::writeNodeFile()." << endl;

Geodes and Geometry

O ~>osgviewer Simple.osg




Geometry Classes

O Vector and Array Classes

= osg:Vec2, osg: Vec3, osg:: Vecd
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O Drawables
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O Geodes

= osg:Geode
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Vector and Array Classes

osg::ref_ptr<osg::Vec3Array> v = new osg::Vec3Array;
geom->setVertexArray(v.get());

v->resize(4);

(*v)[0] = osg::Vec3(-1.f, O.f, -1.f);

(*v)[1] = osg::Vec3(1.f, 0.f, -1.f);

(*v)[2] = 0sg::Vec3(1.f, 0.f, 1.f);

(*v)[3] = osg::Vec3(-1.f, 0., 1.f);
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Drawables

O osg::Drawable
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osg::Geometry

O osg:Geometry
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osg::Geometry

= addPrimitiveSet()
Geometry®l| 7] At 25 o WA L] H & A& A Q3.
osg::PrimitiveSet®] X1 H & JhefvH = W=
osg::PrimitiveSet- virtual class® 1 A}A| & instanced 4~ §1t}.
osg::PrimitiveSet®] 34 & |22l osg:DrawArrays 73 & W=t

osg::DrawArrays 2 2 2~ OpenGL9]| glDrawArrays() ] wrapper=
A7 a1 ey,

osg::DrawArrays::DrawArrays(GLenum mode, GLint first, GLsizei
count );

geom->addPrimitiveSet(
new osg::DrawArrays(osg::PrimitiveSet:: TRIANGLE_STRIP, 0, 6 );
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Geodes
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Group Nodes

O osg::Group
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Group Node’s Child Interface

Group Nodes

O Group’s Child interface
» Group< std::vector<ref_ptr<Node>>¢l] Z1A 9] child& 7}2]7]+=
ERIHE A3t
® ChildZ index® access& = 3t}

» ChildE add, remove, replaced}= & st g5 Al

ol

sho},

i

17

Goode X Goode

Sende I5nde
Figure 2-5
The Group node
Showm in gregam the Grnup- rode can have I1'|l..|'l|'.||l.=.l chilsdres, wiich infurm can alss

he Gro up nodes with their owr children
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Group Node’s Child Interface

class Group : public Node {
public:
/I add a child node
bool addChild(Node *child);
/I remove a child node. If the node isn’t a child, do nothing and return
// false
bool removeChild(Node *child);
/I replace a child node with a new child node
bool replaceChild(Node *origChild, Node *newChild);
/ return the number of children
unsigned int getNumChildren() const;
/I return true if the specified node is a child node
bool containsNode(const Node *node) const;
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Group Node’s Child Interface

o o Al

osg::ref ptr<osg::Group> group = new osg::Group;

osg::ref_ptr<osg::Geode> geode0 = new 0sg::Geode;
group->addChild(geode0.get());

osg::ref ptr<osg::Geode> geode1 = new 0sg::Geode;
group->addChild(geode1.get());
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Group Node’s Parent Interface

class Node : public Object {
public:

typedef std::vector<Group *> ParentList;

/I return a list of all parents

const ParentList & getParents() const;

/l return a pointer to the parent with the specified index
Group * getParent (unsigned int i);

/l return the number of parents

unsigned int getNumParents() const;

—

o YHEAQl 99, === 39 parent (getNumParents()
returns 1)& 7FA i 9131, 71 parentE 7+8] 7|+ ZAEHE
QA 12} sk WA getParent(0) & AHE-gHT).
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Group Node’s Parent Interface

Multiple Parents

When you add the

same node as 8 child 3 Aol
o multiple nodes, the T R—
child node has /I’\\
mulliple parents, as
the diagram
Bamniil e ST N

illustrates. You might

want to do this o N )
render the same \[/
subgraph many times

without creating
mulliple copies of the
subgraph. Seclicn
243 Example Code for Setling State shows an examgale af haw 10

render the same Geode with different transformations and different
rendering staie.

Shaned Crild

‘When a node has multiple parents, 054G fraverses the node muliiple
fimes. Each parent keeps its oem ref_ptr<> 1o the child, so the child isn't
deleted urtil all parents have stopped referencing it.

Transform Nodes

O osg::Transform
» Group®l A A% =2 2 (multiple Chlldrena 744 4= qlth

® virtual base class 2 1'% instantiate & 9~ §1 L
osg::MatrixTransform, osg::PositionAttitudeTransformE

A}&-3k)
0 Transform- reference frame= *| A4 3l A A}-&-3f oF 3+t
= Default reference frame-<- osg:: Transform:RELATIVE_RF =
OpenGL2] glRotatef(), glScalef(), glTranslatef()& 7 1 4] A}-8-&
olE AA Y ALE R,

= 7k, OpenGLY] glLoadMatrixf() 2 ©] absolute reference frame<

AH-&-3FaiA} B osg:Transform:: ABSOLUTE_RFE AF-&-3htl,
osg::ref_ptr<osg::MatrixTransform> mt =
new osg::MatrixTransform;
mt->setReferenceFrame(osg:: Transform::ABSOLUTE_RF);
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MatrixTransform Node

O MatrixTransform+= osg:Matrix & W% &= A}-§-ght},
o °o]'5S Y3, translation 3 E 2 A6l 1 3PH S
MatrixTransformel] #] 4 gt}

osg::ref_ptr<osg::MatrixTransform> mt = new osg::MatrixTransform;
0sg::Matrix m;

m.makeTranslate(x, y, z);

mt->setMatrix(m);

O NOTE: osg:Matrix+ osg::Referenced ol A 3} =] %] &5
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PositionAttitudeTransform Node

O PositionAttitudeTransform+= Vec3 position?} quaternion
S AF8-319] transformations <] A 3 wj A}-§-ghrl

/I create a quaternion rotated theta radians around axis
float theta(M_PI * .5f);

osg::Vec3 axis(.707f, .707f, 0.f);

osg::Quat qO0(theta, axis);

Il create a quaternion using yaw/pitch/roll angles
0sg::Vec3 yawAxis(0.f, 0.f, 1.f);

osg::Vec3 pitchAxis(1.f, 0.f, 0.f);

osg::Vec3 rollAxis(0.f, 1.f, 0.f);

25

Matrix Transform Node

/I This example assumes yawRad, pitchRad, rollIRad are defined and
/I declared as floats externally
osg::Quat q1(yawRad, yawAxis, pitchRad, pitchAxis, rollRad, rollAxis);

/I concatenate the two quaternions
q0 *=q1;

I configure a PositionAttitudeTransform by using its setPosition() and
/I setAttitude() methods
Il (x,y, z, theta, and axis are externally defined and declared)
osg::Vec3 pos(x, Y, z);
osg::Quat att(theta, axis);
osg::ref_ptr<osg::PositionAttitudeTransform> pat =

new osg::PositionAttitude Transform;
pat->setPosition(pos);
pat->setAttitude(att);
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Matrix Transform and the Order of the
Transform

0 Vec3 vE new origin TE 4] &= rotation R&}= ¥ k2] of
osg::Matrix T;
T.makeTranslate(x, y, z);
0sg::Matrix R;
R.makeRotate(angle, axis);
Vec3 vPrime =v*R * T;

0 OpenGL¥}+= WHt &2 3 H o] premultiplication 2] & =

AxrA T
v = TRv
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Matrix Transform and the Order of the
Transform

o &etol=9] o &= t} diagram ¥} OpenGL commands$}
2},

TianslsmubonT /1 0142, Ch=2 OpenGL commands2} ZCl
glMatrixMode(GL_MODEL_VIEW);
glTranslatef(...) ; // Translation T

=S e glRotatef(...); // Rotation R

| glVertex3f(...);
Translw med Ceoneky g|VerteX3f( . ),
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Switch Node
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Switch Node

+ 53} child

osg::ref_ptr<osg::Group> group0, group1;

/I Create a Switch parent node and add two Group children
osg:;ref_ptr<osg::Switch> sw = new osg::Switch;

/I Render the first child
sw->addChild(group0.get(), true); // sw->addChild(group0.get());
/I Don’t render the second child
sw->addChild(group1.get(), false);

/I Possible to change the default value for new children
Switch::setNewChildDefaultValue(false);

/I the new children will be turned off by default
sw->addChild(group0.get());
sw->addChild(group1.get());
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Switch Node

/I After you've added a child to a Switch, you can change its value

/I Add a child, initially turned on
sw->addChild(group0.get(), true);

// Disable group0
sw->setChildValue(group0.get(), false);
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LOD Node
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LOD Node

LOD Node

O T LOD o Al &= 055 10007}4] 2] range & 7H] Geode
childE F7}3F 21 & &, o] Parent node+= viewer 7} 4| &
71217} 1000 o] o A& st}

osg::ref_ptr<osg::Geode> geode;
osg::ref_ptr<osg::LOD> lod = new 0sg::LOD;

/I Display geode when 0.f <= distance < 1000.f
lod->addChild(geode.get(), 0.f, 1000.f);
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osg::ref_ptr<osg::Geode> geode0, geode1;
/[ Initialize the Geodes

osg::ref_ptr<osg::LOD> lod = new 0sg::LOD;

/l Display geodeO when 0.f <= distance < 1050.f
lod->addChild(geode0.get(), 0.f, 1050.f);

/I Display geode1 when 950.f <= distance < 2000.f
lod->addChild(geode1.get(), 950.f, 2000.f);

/I Result: display geode0 and geode1 when 950.f <= distance < 1050.f
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LOD Node

O By default, LOD 3= viewer®} 7| A ¢ bounding volume 2]
T4 77}* o] Agl& ALttt
O U2 LOD node®l user-defined center& A}-&3F o o] T},

osg::ref_ptr<osg::LOD> lod = new 0sg::LOD;

/I Use a user-defined center for distance computation
lod->setCenterMode(osg::LOD::USER_DEFINED_CENTER);
/I specify the user-defined center x =10y = 100
lod->setCenter(osg::Vec3(10.f, 100.f, 0.f));

O THA] boundmg sphere center& A& 3}+= default A 4H S 2
=e]alz b, v} o] ARE-ghh

0sg::LOD::setCenterMode(
0sg::LOD::USE_BOUNDING_SPHERE_CENTER);




