COS 60 Handout – Addendum to Lecture 06 : Shaded Rendering
When you don’t have lighting in your scene, you’ll find that GL_QUADS on their own produce less than thrilling results: without shading, they look like an undifferentiated solid mass.  We’ll cover how to do lighting properly in a few weeks, but this addendum offers brief snippets of code if you want to learn how to get started ahead of time.  This addendum is optional; you might be better off working on the scene project; it’s up to you to use your time as you see fit.

To get decent flat shading out of GL, you need to do two things: turn on lighting, and start using normals.

Lighting: The sample code below will enable lighting:

  float amb[4] = { 0.3, 0.3, 0.3, 1.0 };      // The background color of the light.

  float dif[4] = { 0.5, 0.5, 0.5, 1.0 };      // The foreground color of the light.  

  float pos[4] = { 0, 0, -10, 0 };            // Position of the light.

  glLightfv(GL_LIGHT0, GL_AMBIENT,  amb);     // Registers the light's ambient color

  glLightfv(GL_LIGHT0, GL_DIFFUSE,  dif);     // Registers the light's diffuse color

  glLightfv(GL_LIGHT0, GL_POSITION, pos);     // Registers the light's position

  glEnable(GL_LIGHT0);                        // Enable light zero

  glEnable(GL_COLOR_MATERIAL);                // Apply glColor() to lighting calculations

  glEnable(GL_LIGHTING);                      // Enable lighting in general

Place this code in your initialisation section, after glutCreateWindow().  This will create a medium-intensity, medium-gray light behind the camera.  

Normals: Now that you have lighting enabled, you need to start using normals.  Normals will be covered in more detail later as well, but the quick version is: normals tell GL what direction the surface is curving at a given vertex, so that it knows how the surface reflects light towards the camera.  You calculate a normal by taking the cross product of two vectors which you know lie on the surface and which you know aren’t colinear.

Fortunately, finding two vectors that lie on the surface is easy with parametric functions: you know that, if you’ve got a function P(u,v)=( Fx(u,v), Fy(u,v), Fz(u,v) ), then P(u,v) is on the surface and so is P(u+1,v) and P(u,v+1).  Or plus any tiny little step, really, like 0.01.  So you can say that


Vector A = P(u,v)


Vector B = P(u+1,v)


Vector C = P(u,v+1)

And then


Vector AB = B – A


Vector AC = C – A

And then


Vector N = AC ( AB

Where ( means “cross product”.

Or, in code,

  for (double u = -1; u<=1; u+=0.1)

    for (double v = -1; v<=1; v+=0.1)

    {

      // evaluateFunction(u,v) is up to you to implement...

      A = evaluateFunction(u, v);

      B = evaluateFunction(u, v+0.1);

      C = evaluateFunction(u+0.1, v+0.1);

      D = evaluateFunction(u+0.1, v);

      // The ^ is the cross-product operator, and

      // normalized() ensures that a vector is unit length

      N = (((C-A).normalized()) ^ ((B-A).normalized())).normalized();

      // glNormal3f : Sets the normal for this polygon

      glNormal3f(N.x(),N.y(),N.z());

      // Draw the lit and shaded quad

      glBegin(GL_QUADS);

        glVertex3f(A.x(),A.y(),A.z());

        glVertex3f(B.x(),B.y(),B.z());

        glVertex3f(C.x(),C.y(),C.z());

        glVertex3f(D.x(),D.y(),D.z());

      glEnd();

    }

…which works quite well, if you happen to use the Vec class which I’ve made available on the J: drive.  Copy Vec.h and Vec.cpp from the COS60/Alex/GLCore folder to your own project folder and use the Project / Add Files… command to add Vec.h and Vec.cpp to your project; if you #include “Vec.h” in your main file, you’ll have access to a very convenient 3D Vector class.

