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Project Objectives:

· Construct an algorithm to produce a fractal height field for the terrain

· Construct an algorithm to generate a cloud texture

· Construct an algorithm to generate interesting looking lightning.

· Display and animate the scene by continuously generating new lighting and having it strike within the scene.

Project Status:

Terrain: A mid-point displacement algorithm using the Diamond-Square technique is used to generate the terrain height-field. This height-field is then blurred to smooth out sharp points to create a more natural look. The terrain is also textured using a texture generated using midpoint displacement. A simple level-of-detail algorithm was required to get a good balance of close-up terrain detail while still having a far viewing distance.


Clouds: Clouds are generated using midpoint displacement to produce realistic textures. These textures are placed in three layers in the scene, with lower layers having increasing transparency. This produces a very nice overcast sky effect. The clouds have also been animated by changing the texture mapping co-ordinates over time. The cloud layers move at slightly different speeds and directions, increasing realism.


Lighting: The basic steps for generating lightning are in place. I am working on creating the lightning using Brownian Motion. A separate thread is created to produce the lightning in the program. This was done since generating the lightning requires significant calculation time, and having it in a separate thread makes it easy to animate the scene smoothly. When a lightning bolt is generated, the displaying thread will render it briefly at a random visible position, and then allow the lightning thread to begin generating a new bolt.


Miscellaneous: The scene is interactive, allowing the user to move the camera position and orientation using the mouse and arrow keys. Fog has also been added to increase realism and hide the end of the terrain. Finally, rain has been added by randomly drawing translucent polygons in front of the camera.

Future Goals:


Terrain: The current texture for the terrain isn't very detailed, I would like to add multi-texturing with textures created using Brownian Motion to add additional detail to the terrain. 
 
Lightning: Currently, the lightning bolts being generated do not look very much like actual lightning. The bolts are far too densely branched when large texture sizes are used, and do not have enough detail when small texture sizes are used. Additionally, large textures take too long to generate currently. I am exploring generating a small lightning texture, then enlarging it and adding more detail, as well as determining a central path and pruning branches that are too far from this path.
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A basic example of the terrain and clouds
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A bolt generated with a large texture size
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A bolt created using a small size; points in the bolt have been rendered by using lines since the texture is extremely blocky
