
CS 4204 Computer Graphics 



Objectives 



Mesh (Triangle meshes) 



Why Triangles?




Representing a Mesh 
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Simple Representation 

glBegin(GL_POLYGON); 
    glVertex3f(x1, x1, x1); 
    glVertex3f(x6, x6, x6); 
    glVertex3f(x7, x7, x7); 
glEnd(); 



Geometry vs Topology 



Vertex Lists 
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Shared Edges 



Edge List 
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Note polygons are 
not represented 



Modeling a Cube 

 GLfloat colors[][3] = {{0.0,0.0,0.0},{1.0,0.0,0.0}, 
 {1.0,1.0,0.0}, {0.0,1.0,0.0}, {0.0,0.0,1.0}, 

  {1.0,0.0,1.0}, {1.0,1.0,1.0}, {0.0,1.0,1.0}}; 

Model a color cube for rotating cube program 

Define global arrays for vertices and colors 



Drawing a polygon from a list of
 indices  

void polygon(int a, int b, int
 c , int d) 
{ 
   glBegin(GL_POLYGON); 
      glColor3fv(colors[a]); 
      glVertex3fv(vertices[a]); 
      glVertex3fv(vertices[b]); 
      glVertex3fv(vertices[c]); 
      glVertex3fv(vertices[d]); 
    glEnd(); 
 } 



Draw cube from faces 
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Note that vertices are ordered so that  
we obtain correct outward facing normals 



Efficiency 



Vertex Arrays 



Vertex Arrays 



Vertex Arrays 



Vertex Arrays 



Initialization 

3d arrays stored as floats data contiguous 
data array 



Mapping indices to faces 

GLubyte cubeIndices[24] = {0,3,2,1,2,3,7,6 
    0,4,7,3,1,2,6,5,4,5,6,7,0,1,5,4}; 



Drawing the cube 

for(i=0; i<6; i++) glDrawElements(GL_POLYGON, 4,  
      GL_UNSIGNED_BYTE, &cubeIndices[4*i]); 

format of index data start of index data 

what to draw number of indices 

glDrawElements(GL_QUADS, 24,  
    GL_UNSIGNED_BYTE, cubeIndices); 

Draws cube with 1 function call!! 



Immediate Mode vs Display Lists 



Immediate Mode vs Retained Mode 



Immediate Mode vs Display Lists 



Display Lists 

Instead of GL_COMPILE, 
glNewList also accepts constant 
GL_COMPILE_AND_EXECUE, 
which both creates and executes a 
display list. 

If a new list is created with the same 
identifying number as an existing 
display list, the old list is replaced 
with the new calls. No error occurs. 



Display  Lists 



Some Routines That Cannot be
 Stored in a Display List 



An Example 



Why use Display lists or Vertex
 Arrays? 


