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void display()

{
gIMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(45, 1, 0.1, 100);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();

drawObjects();
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Camera Movement
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float cameraX, cameraY, cameraZ, cameraHeading;

void display()

{
Bl GadTdRHE ()
glRotatef(-cameraHeading, 0, 1, 0); :
: glTranslatef(-cameraX, -cameraY, -cameraZ);

drawObjects();

Camera Movement

O Navigation
u Fly-through (6DOF)
m Walk-through (2DOF)




Hidden Surface

Hidden Surface Removal
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Hidden Surface Removal
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glEnable(GL_DEPTH_TEST);
w W/l AA
glEnable(GL_CULL_FACE);
glCullFace(GL_FRONT);
glCullFace(GL_BACK);
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Z-buffer
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OpenGL Z-buffering
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glutInitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);

glEnable(GL_DEPTH_TEST);
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glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
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glEnable(GL_CULL);
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Projections and Shadows
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Projections and Shadows
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Projections and Shadows

Glfloat m[16] /I shadow projection matrix
m[0] = m[5] = m[10] = 1.0;

m[7] = -1.0/yl;

glColor3fv(polygon_color);
glBegin(GL_POLYGON);

.. Il draw polygon normally

glEnd();

gIMatrixMode(GL_MODELVIEW);
glPushMatrix();

glTranslatef(xl, yl, zl); /I translate back
glMultMatrixf(m); /I project shadow matrix
glTranslatef(-xI, -yl, -zl); // move light to the origin
glColor3fv(shadow_color);
gIBegin(GL_POLYGON);

.. Il draw the polygon again

glEnd();

glPopMatrix();

Planar Shadow []J. Blinn, 88]




Planar Shadow [J. Blinn, 88]

Projection Shadow
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Projection Shadow Matrix

/I create a shadow matrix that will project the desired shadow
void ShadowMatrix(GLfloat shadowMat[16], GLfloat plane[4], GLfloat lightpos[4])

void renderShadow(void) {
renderOccluders(); // 1. Step - Render all object that cast shadows
glClear(GL_STENCIL_BUFFER_BIT); // clear stencil buffer
glEnable(GL_STENCIL_TEST); // 2. Step - Render all receivers
glStencilOp(GL_KEEP, GL_KEEP, GL_REPLACE);
while (pReceiver) {

glStencilFunc(GL_ALWAYS, pReceiver->getld(), ~0);

{ render(pReceiver);
GLfloat dot; // dot product of light position and ground plane normal pReceiver = pReceiver->getNext(); }
dot = plane[0] * lightpos[0] + plane[1] * lightpos[1] + plane[2] * lightpos[2] glDisable(GL_TEXTURE_2D); // 3. For every receiver plane (pReceiver)
+ plane[3] * lightpos[3]; glDisable(GL_DEPTH_TEST);
shadowMat[0] = dot - lightpos[0] * plane[0]; glEnable(GL_BLEND);
shadowMat[1] = 0.f - lightpos[0] * plane[1]; glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
shadowMat[2] = 0.f - lightpos[0] * plane[2]; glColor4f(0.0f, 0.0f, 0.0f, 0.5f); // shadow color
shadowMat[3] = 0.f - lightpos[0] * plane[3]; glStencilOp(GL_KEEP, GL_KEEP, GL_ZERO);
shadowMat[4] = 0.f - lightpos[1] * plane[0]; while (pReceiver) {
shadowMat[5] = dot - lightpos[1] * plane[1]; glStencilFunc(GL_EQUAL, pReceiver->getld(), ~0);
shadowMat[6] = 0.f - lightpos[1] * plane[2]; glPushMatrix();
shadowMat[7] = 0.f - lightpos[1] * plane[3]; gIMultMatrixf((GLfloat *) pReceiver->ShadowMatrix();
shadowMat[8] = 0.f - lightpos[2] * plane[0]; renderOccludersFast(); // texturing, use constant shading only (GL_FLAT) etc
shadowMat[9] = 0.f - lightpos[2] * plane[1]; glPopMatrix();
shadowMat[10] = dot - lightpos[2] * plane[2]; pReceiver = pReceiver->getNext(); }
shadowMat[11] = 0.f - lightpos[2] * plane[3]; glDisable(GL_BLEND);
shadowMat[12] = 0.f - lightpos[3] * plane[0]; glDisable(GL_STENCIL_TEST);
shadowMat[13] = 0.f - lightpos[3] * plane[1]; glEnable(GL_DEPTH_TEST);
shadowMat[14] = 0.f - lightpos[3] * plane[2]; glEnable(GL_LIGHTING);
shadowMat[15] = dot - lightpos[3] * plane[3]; ?IEnabIe(GL_TEXTURE_2D);
}
Shadow Reflection

Render without shadow

Render with shadow

http:/ /www.gamasutra.com/features/19990723/ opengl_texture_objects_02.htm




Planar Reflection

Planar Reflection
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Planar Reflection

Planar Reflection Matrix
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void ReflectionMatrix(GLfloat reflectionMat[16], GLfloat plane[4]) // create a reflection matrix

{
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reflectionMat[0] = 1 -

2 * plane[0] * plane[0];

reflectionMat[1] = - 2 * plane[0] * plane[1];
reflectionMat[2] = - 2 * plane[0] * plane[2];
reflectionMat[3] = - 2 * plane[0] * plane[3];
reflectionMat[4] = - 2 * plane[1] * plane[0];
reflectionMat[5] = 1 - 2 * plane[1] * plane[1];
reflectionMat[6] = - 2 * plane[1] * plane[2];

reflectionMat[7] =

- 2 * plane[1] * plane[3];

reflectionMat[8] = - 2 * plane[2] * plane[0];
reflectionMat[9] = - 2 * plane[2] * plane[1];
reflectionMat[10] = 1 - 2 * plane[2] * plane[2];
reflectionMat[11] = - 2 * plane[2] * plane[3];

reflectionMat[12] = 0.0;
reflectionMat[13] = 0.0;
reflectionMat[14] = 0.0;
reflectionMat[15] = 1.0;
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