The beginnings of animation

We can move either objects within our model world or our view point on the world.  Essentially, moving our point of view is equivalent to moving the world in the opposite direction.  It does not matter whether we believe the world is moving or that our point of view is changing – it is the final modelview transformation that determines how the world is transformed. If you want to believe your point of view is moving then you might use the glu utility function gluLookAt() to specify the transformation you wish to make on the modelview, otherwise transform your world objects in the opposite direction, it’s up to you.  

Part 1
The first exercise of this tutorial asks you to modify the 3Dhouse with depth testing example so that the camera, after starting at height (y axis) 5.0, begins moving vertically downwards.  To do this specify a global (yuk) float called eyey and set it 5.0, i.e:

float eyey = 5.0;

Next modify  gluLookAt() as follows:

gluLookAt(5.0, eyey, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);  

Next create a function called moveCamera() as follows:

void moveCamera(void)

{


eyey -= 0.01;


glutPostRedisplay();

}

Then include the glut callback function in the main program (before glutMainLoop(), obviously):

glutIdleFunc(moveCamera);

This function will call moveCamera() whenever there is nothing to do.  Notice the moveCamera() function reduces the glutLookat() eyey parameter by 0.0005, thus changing the viewing position and, importantly, the glutRedisplay() function forces the  glutDisplay() callback function to be called. Try it.

Single and Double Buffering

Did your program have any unpleasant effects?  It may well have appeared distorted or ghost like.  This is because our program is using single buffering which means each displayed image is drawn on the screen as we watch.  To solve this problem we use double buffering.  

Double buffering is a technique that uses two buffers to produce smooth animation.  The next image to be displayed is drawn in memory (you don’t see this as it’s done “behind the scenes” so to speak).  When this image is ready we swap it with the image currently displayed on the screen.  The image now appears instantly without having to be drawn as we watch.  Meanwhile the next image is prepared in the background and, when complete, this is swapped with the current image again, and so on.  To summarize we draw, swap buffers, draw, swap buffers for ever.  To achieve this using OpenGL and GLUT we do the following:

Replace 
  glutInitDisplayMode(GLUT_SINGLE |GLUT_RGB);  with

glutInitDisplayMode(GLUT_DOUBLE |GLUT_RGB); in themain program. 
This turns on double buffering for us. Next place the GLUT function glutSwapBuffers() in place of  glflush() in the display routine.  This will force the buffers to be swapped after being drawn in the background.

Part 2

Now you can move the camera we can progress to the next part of this tutorial which asks you to use the keyboard to move the camera around your scene.  The RedBook zip file has several examples which include responding to keyboard events, however the following  outlines the method. 

glutKeyboardFunc(keyboard); is placed in the main program.  Now, whenever a keyboard event occurs the function keyboard() is called.  keyboard()  might be similar to this:-

void keyboard (unsigned char key, int x, int y)

{

   switch (key) {

      case 'a':

         eyex-=0.01;

         glutPostRedisplay();

         break;

      case 's':

         eyex+=0.01;

         glutPostRedisplay();

         break;

      case 'q':

         eyey-=0.01;

         glutPostRedisplay();

         break;

      case 'z':

         eyey+=0.01;

         glutPostRedisplay();

         break;

      glMatrixMode(GL_MODELVIEW);

      glLoadIdentity();

      case 27:

         exit(0);

         break;

      default:

         break;

   }

}

Notice that you will need to declare a global foat eyex and adjust the glutLookat() function to include the eyex variable like this: gluLookAt(eyex, eyey, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);  

 The keyboard() function adjusts the eyex and eyey co-ords if the corresponding buttons are pressed and glutpostRedisplay() forces a redraw of the window. Once you’ve got this working, you’ll need to expand these functions  to include the third z dimension.  When you run this routine notice that the camera’s line of site remains unchanged, that is the line of site for the camera is still towards the origin, even when the position of the camera is moved.  This gives the effect of rotation of the scene.  To overcome this you need to extend the camera function to adjust the camera’s line of site in addition to its position.  

