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Polygonal Meshes

• OpenGL only directly supports points, lines, and triangles
– any other surface is represented by a polygonal mesh

https://commons.wikimedia.org/wiki/File:Dolphin_triangle_mesh.png
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(for a polygonal 
mesh – one line loop 
for each polygon)

Polygonal Meshes

• drawing a polygonal mesh means drawing each of the 
polygons/triangles in the mesh

glBegin(GL_TRIANGLES);
  glVertex3f(…);
  glVertex3f(…);
  glVertex3f(…);
  …
glEnd();

glBegin(GL_TRIANGLE_FAN);
  glVertex3f(…);
  glVertex3f(…);
  glVertex3f(…);
  …
glEnd();
glBegin(GL_TRIANGLE_FAN);
  glVertex3f(…);
  glVertex3f(…);
  glVertex3f(…);
  …
glEnd();
…

(for a 
triangle 
mesh)

(for a polygonal mesh 
– one triangle fan for 
each polygon)

syntax is OpenGL 1.0, not WebGL –     
for WebGL, use one gl.drawArrays(…) 
for each glBegin/glEnd pair

glBegin(GL_LINE_LOOP);
  glVertex3f(…);
  glVertex3f(…);
  glVertex3f(…);
  …
glEnd();
glBegin(GL_LINE_LOOP);
  glVertex3f(…);
  glVertex3f(…);
  glVertex3f(…);
  …
glEnd();
…
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Efficiency Considerations

• efficiency of representation
– indexed face sets

• efficiency of execution
– glDrawArrays vs glDrawElements
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Indexed Face Sets (IFS)

Represent a polygonal mesh with – 

• a list of all of the vertices in the mesh

• a list of all of the faces in the mesh
– each face lists the vertices belonging to that face, identified by 

the vertex's index in the vertex list
– vertices are in CCW order when looking at the front of the face

Commonly implemented with arrays – 

https://commons.wikimedia.org/wiki/File:Dolphin_triangle_mesh.png

  ,  syntax is Java not
JavaScript

avoids repeated storage 
of shared vertices
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glDrawElements

indexed face set representation

.flat() turns 
array-of-arrays 
into a 1D array

need another 
buffer for the faces

parameters are 
 – the type of primitive
 – the number of elements to render
 – the type of values in the element array buffer
 – byte offset in the element array buffer

• glDrawElements directly supports an indexed face set 
representation
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glDrawArrays vs glDrawElements

indexed face set representation

direct representation
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glDrawArrays and glDrawElements

three alternatives for drawing 
an IFS triangle mesh

   /  1.0, most syntax is Java OpenGL
 /not JavaScript WebGL

JavaScript

build the direct representation (an 
array of all of the vertices) and use 
drawArrays(gl.TRIANGLES,…)

draw each face as a triangle fan

draw the whole mesh as a list 
of triangles

setup
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OpenGL Nuts and Bolts

• problem: pixels along polygon edges are at the same 
depth whether drawing faces (filled polygons) or edges 
(wireframe)

the solution is to tell OpenGL to 
draw the filled polygons slightly 
offset in depth from the wireframe

gl.polygonOffset(factor,units)
  – factor allows for different offsets depending on the angle of the 
polygon into the screen – 1 is generally fine
  – units specifies the size of the offset


