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Final Write Up – Senior Project

Abstract


Overall, the program is designed to use different methods to generate height maps.  The program lets users provide parameters to the different algorithms, runs algorithms, and displays the result to the user.  User has the option to save their creation.

Problems Addressed by the Software


When you want to make artificial terrain, you want to create a surface that does not appear manmade.

Other parties involved


I worked alone on this project.

Description of the planning process that you used


I based my project on what a user would want from this type of program.  Although it doesn't give as much control as say “Photoshop” over the final result, but it gives the user a fair amount of input into the algorithms without overly complicating the process.

Requirements (e.g. functional specifications) 


The program needed to use a variety of algorithms.  Although only two algorithms were implemented, adding more algorithms would be a simple task.


Users needed to be able to give the algorithms parameters.  At the minimum they should be able to chose the size of the resulting heightmap in pixels.


Users need to be able to save the results of their generation.  In the current state of the program, the user is able to specify and location and name for the file, and save the heightmap in jpeg format.  The implementation of more formats would be a relatively straightforward process.  Because the internal format for the heightmaps, the trick to saving to other formats should simply be in formating the output.  A wireframe should also be possible. One limitation of the program is that it's limited to 8 bit fidelity.  It could be entirely possible to open it up to 32 bit fidelity, but it would require a decent amount of refactoring.

Description of your design (e.g. algorithms, user interface design, modules, architecture, database tables, components) 


Algorithms:


Diamond-Square Algorithm- This algorithm uses a process similar to tessleation or repeated subdivision.  A good way to summarize this algorithm is that it bases each midpoint on the surrounding points, and then adds a bit of randomness to the midpoint.  Here is the exact algorithm in pseudocode.

Create two dimensional array, array should be of size 2^n + 1 on each axis

Initialize the four corner values (these will give direction to your whole heightmap)

Set working square to the entire array

while the size of the working square is greater than 2 indexes across


for all non overlapping squares the size of the working square



set the middle point of the square to the average of the four corners



add a random value to the middle point



for the midpoint of outside edges of the square




set the midpoint to the average of the endpoints




add a random value the midpoint




with the four midpoints on the middle of the square, you have a 




diamond




set the midpoint of each of the outside points of the diamond to the 



average of the endpoints plus a random amount


cut the size of the working square in half


cut the range of the random values in half


repeat while loop


Random Averaging Algorithm- Overall this algorithm is easy to implement and mostly served as a learning experience to work out the logistics of the rest of the program (display, organization, saving files).  Here's pseudocode of the algorithm.

Create a two dimensional array, dimensions are unimportant.

Initialize every position in the array to a random value

Loop until the surface is sufficiently smooth for your purpose


for each element in the array



set element = average of 8 neighboring elements and itself

Although the algorithm is extremely simple, it could also be built upon, or used to build upon other algorithms.  Layering a random layer ontop of another heightmap could make the resulting heightmap appear more realistic.  

Analysis, Results, Discussion (e.g., did your program work? What worked well, what did not, what needs improvement) 


The program works fine.  However, it does not use not do anything with simulating water, which was one of the original requirements.  Overall, I'm happy with the relatively straightforwardness of the program, and the relative bug free execution.  

Conclusions and Lessons Learned 


With minimal effort the program can be expanded.  The real challenge lies in finding coding the alogrithms for saving to different formats and different generation techniques, ie simulation.  
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