Comments on Picking in OpenGL 2.1
We are going to fire a ray into an OpenGL scene from the point of view of the camera and test for intersection between the ray and any bounding volume it collides with on its way through the scene (in world space). We will use openGL’s gluUnproject function to help us.  The following notes describe how this is done.

 
When picking we start with the mouse window x and y co-ordinates, use these to create a ray, and transform this ray back into world space where we test for intersection with objects in world space.  This is achieved as  follows.

Step 1: Get The World transform.
Since we’re going to fire a ray into the scene from the point of view of the camera we need to save the state of the modelview matrix immediately after the camera has been positioned. This transformation will be needed in order to move (transform) our ray from view space into world space. We can use glGet()to retrieve the modelview matrix and copy it into any convenient matrix (called WorldT here). We will use this in step 4.

   glGetDoublev(GL_MODELVIEW_MATRIX,WorldT)

Step 2: Getting the perspective projection
In addition to getting the modelview transform  matrix we also need to get the OpenGL projection matrix.  The projection matrix performs the perspective projection of the scene from the point of view of the camera (view space) to the normalised device co-ordinates of the view volume and if we are to work backwards from this into view space we also need to undo this projection. Note that the viewport co-ordinates also need to be rescaled to normalised device co-ordinate values (ranging from -1 to +1 for x and y). Luckily OpenGL’s gluUnproject() does this for us so we need only convert the mouse co-ordinates to viewport co-ordinates.  Be aware that the z co-ordinate parameter that we pass to glUnproject() needs to be in the range specified by the depth buffer, that is  from 0 to 1 where z=0.0 is at the near plane and z=1.0 at the far plane. 
The following call to glGet() retrieves the projection matrix currently in use and saves it to an array called proj.

glGetDoublev( GL_PROJECTION_MATRIX,proj);

Step 3: Convert the mouse x,y co-ordinates to viewport co-ordinates.
Our mouse co-ordinates have an origin at the top left of the window, where as OpenGL’s viewport uses the bottom left of the window as its origin so we need to convert these. The size of the window is in pixels for both the mouse and viewport co-ordinates. The mouse x value and viewport x value are the same – no changes required. The viewport y value is found by getting the window’s height, subtracting the mouse y value from it and finally subtracting 1 since the mouse x,y co-ordinates start at (0,0).  The code might look like this:-

int realy = view[3] - (GLint) y - 1;

We get the viewport parameters using:-

 glGetIntegerv(GL_VIEWPORT,view);	

This returns an array of 4 values in the specified array.
Here view[0] =x; view[1] =y; view[2]= width; view[3]= height, where x,y specify the lower left corner of the viewport rectangle, in pixels. The initial value is (0,0).  Also width, height specify the width and height of the viewport. When a GL context is first attached to a window, width and height are set to the dimensions of that window. 


Step4 Use gluUnproject() to find the unprojected ray.

Recap.
A ray is a line that starts at a given point and continues on to infinity.  We usually represent it using a pair of attributes, a point and a vector that points in the direction of the line.  The start point is given by the mouse x,y, co-ordinates, with the z co-ordinate conveniently set to 0 (i.e. our ray begins at the near plane).
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Figure 1.  a) Before perspective warping 				b) After perspective warping


Note that the lines of sight that converge onto the focal point in figure 1a) become parallel lines after the perspective projection transform has been applied and that these lines are parallel with the z-axis.  We can form a ray that follows any of these parallel lines by specifying a start point, P0,  composed of the mouse co-ordinates (suitably transformed onto the near plane of the view volume) and any z value (e.g. near plane where z=0) together with a vector formed by P1-P0 where P1 is made up of the mouse x,y, co-ordinates and any other z value (e.g. the far plane z value, z=1).

The OpenGL utility library’s gluUnProject() will take the points P0 and P1(see figure 1) specified as viewport co-ordinates and unproject them into world space for us if we provide the relevant parameters.  We have already obtained these in steps 1 to 3.  Now we pass these as parameters to gluUnproject() where x,realy and 0 represent point P0, WorldT holds the camera view transform, view holds the view port details and proj holds the perspective transformation. The unprojected point corresponding to P0 in world space is returned in the array objectNear.

We repeat the call to gluUnproject() again this time passing point P1 which has the same mouse x,y co-ordinates but a different z value, z=1. This time the unprojected point corresponding to P1 in world space is returned in the array objectFar.


The two returned points, lets call them P0’ and P1’ are points in world space (i.e. world space before the camera view transform was applied) that we use to form a ray.  The gluUnproject() calls look like:-


int check = gluUnProject(x, realy, 0, WorldT, proj, view, objectNear, objectNear+1,objectNear+2);     //objectNear holds P0

and
int check = gluUnProject(x, realy, 1, WorldT, proj, view, objectFar, objectFar+1,objectFar+2);     //objectFar holds P1

Once we have our ray (P0’, P1’-P0’) we need only perform collision detection between the ray and all objects in the scene (!).
