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Abstract:

The goal of this project is to create a basic 3-dimensional video game
utilizing several techniques (especially fractal geometry, multi-variable
algebra, and statistical analysis) to procedurally generate terrain, obstacles,
enemies, and other game objects, suited to best complement a user’s

playing style.

Procedures/Methods:

Using OpenGL and Python (and the OpenGL binding for

Python, PyOpenGL), the first step will be to create a generic 3D
game (a camel jousting game). Hopefully the game will be
functional by the end of first quarter, at which time | will begin
implementing algorithms in order to procedurally generate terrain,
sky, and ground. This shouldn’t take to much time, as much
experimentation has already been done in these areas. My next
goal would be to procedurally generate a variety of enemies. The
algorithms must determine both a 3D model, as well as
animations and game stats for each creature. So in the best
situation, | should have plenty of time to try out various techniques
for procedurally generating different things (like obstacles and
items) and develop my own techniques. The ultimate goal is to
create a game world generated entirely procedurally, as the game
is run. The intermediate and more manageable goal is to utilize
procedural techniques to create terrain and texture, along with
one or two less conventional applications. Testing wouldn’t be
clear cut for such a program. | need to make sure what's
generated is both random and realistic, which are not easily
quantifiable measurements. Human testing would be most
effective.

Expected Results:

Results can be presented in several ways. Comparison of
various techniques would be effective. File size is also a good
measurement for how much of a video game is procedurally
generated (the smaller the file, the more game content is
generated during game play).

Background:

Many techniques are out there for creating random terrain,
which seems to be the most common use of procedural
generation. Fractal geometry is widely used in such algorithms.
Similar techniques are commonly used to create random
textures, such as cloudy skies and ground. The unreleased
game, Spore, is expected to be groundbreaking in the area of
procedural generation, using procedural algorithms to create
3D creature models and animations. Hopefully my program will
be completed implementing procedural generation in a new
way, paving the way for further testing and experimentation. As
of now, most of my research energies have been spent learning
OpenGL and its GLUT library, but I've found a few articles on
gameprogrammer.com and the Intel website.
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Conclusion:

In the end, even if my ultimate goals are not realized, | will

at least have contributed minor tweaks and ideas to the field of
procedural generation, and hopefully even applied procedural
generation to an entirely new area, paving the way to a wider
range of applications. Even if my contributions are minor and
don’t meet my expectations, hopefully they will build upon
current techniques and allow later programmers to further build
upon my findings.



