Russell P Markwood

CS480 – Senior Project

Objective:  To create a program to convert a set of convex textured objects created in the Valve Hammer Editor into a set of convex regions of space, and a set of textured faces surrounding the space.  Then, create a viewer for the data.
Description:
· Stage 1, Convex Solid Geometry (CSG):  The world is created by the union of all convex objects.  Every convex object is defined by a set of planes and a set of texture information.  Create a set of faces for each object, and then remove all hidden surfaces.
· Stage 2, Binary Space Partition (BSP):  Create a Binary Space Partition tree for the set of visible faces.  Each leaf of the tree will be a convex region of space within the world and will contain all faces that exist on the boundaries of the leaf.
· Stage 3, Potentially Visible Set (PVS): Identify the connections between the leaves of the tree, these are called portals.  For every leaf, identify all visible leaves from within the leaf.  Save the information in a visibility matrix.
· Stage 4, Radiosity:  Build a light map (Radiosity) for every face.  Some textures are defined by the user in a file named “lights.rad” to emit light, and all other textures reflect light.  The light map is a texture for each face that defines the amount of light on the face.

· Viewer:  Draw the map with textures and lighting (If available).  Allow for a camera with unrestricted movement within the bounds of the world that is controlled by the keyboard and mouse.  Use portal rendering to efficiently draw the world if a visibility matrix is available.

· File format: The world will be saved using a modified version of the Quake file format available under the GNU General Public License.  There will be a header with six sections.  The header contains a magic number defining the file type which will be the FourCC of “CSPJ”, an offset to each section, and a size of each section.  The six sections are:

1. Vertices

2. Texture information (texture axis and offsets)

3. Faces

4. BSP tree

5. Visibility matrix

6. Light maps

Grading:

C:  Viewer, CSG and BSP


B:  Viewer, CSG, BSP, and PVS

A:  Viewer, CSG, BSP, PVS, and Radiosity.
