Project Part 1 Concept (Revised)
Project Title: Dust Modeling in a Virtual Environment.

Team Name: Team 3

Team Members: Marcos Bagby

     Ryan Romero

     Brett Sulprizio 

     Hiroko Uda

External Advisors: Dr. Fred Harris, et al. 

Advisor Affiliation and Input: 
University of Nevada Reno, Computer Science Dept.

Responsible for original concept. 
Resource provider and overall project overseer. 
Further meetings will designate the complete scope of their contribution.

Project Description:

Main Goals: 
The main goal of this project is to graphically simulate dust in a

virtual environment as realistically as possible in real-time. The concept insofar is based more upon the research and creation of graphical effects than upon the research of dust physics and airborne particle movement. The simulation will mainly be targeted for visualizing helicopter landings and the resultant effects of sand or dust kicked up by the rotor blades. 
Main Functionality and Characteristics: 

The functionality and characteristics of the project have not yet been finalized, but we are told that we will be given information in the form of voxels (volumetric pixels), which we must take as input for our simulation. This application should have the ability to be used in a virtual cave (Cave Automatic Virtual Environment). We may also implement a user interface with engine parameters that could be controlled and changed.

Intended Users and Key Usability Goals:
Based on what Dr. Harris has relayed to us so far, the intended users will be military in nature, or those needing a way to visually model dust in virtual environment. For instance, now the military can “see” what it is like to land a helicopter over desert terrain and witness what the sand/dirt kicked up in the churning air looks like, how it flows, and perhaps the effects on the mission, personnel, or materials taking part in the mission. This may have other applications as well, perhaps in the entertainment industry. 

Notes on Existing Similar Products:
So far, dust simulation like this (in real-time) seems to be solely in the domain of researchers and academics, as the only similar product we have found so far is a paper from George Mason University simulating Dust Behavior due to fast-moving, land-based vehicles. Their method however speaks of particle systems and fluid mechanics. It is undetermined yet whether or not real-time physics particle simulation will be required to graphically represent dust.

Novelty of Solution:

Since the nature of the project is the search for a solution to the question “How do we model dust in a virtual environment in real-time?”, our team does not yet have a solution we can judge as being either novel or unoriginal.

Potential for Further Development:
This project has great potential for further development. The scope of the project could increase in attempts to visualize other fine particle systems affected by air currents. Snow drifts are a good example.

Possible Challenges:

It is possible that the data supplied to the graphics engine will be insufficient, or a different type of data will be needed. Hardware might fail or data may be lost, etc. However, generally with research oriented projects, such as this one, the real challenge is finding an answer to the initial question of “how?” How can we find multiple ways to represent dust and which way looks best or better than others? We may realize that our knowledge of graphics is not adequate, which we hope will not be the case, but we can always learn new skills.
Intended Technology:

Since all team members are well versed in the workings of the OpenGL libraries, it has been determined that those libraries will be used. The cross platform nature of OpenGL should allow us to program in whichever environment we choose. Windows compilers, preferably, would be the main type used on this project, however the nature of virtual environment systems still somewhat of a mystery to us at this point in time, but we believe they deal with parallel-computing. Other tools may come in the form of utilizing the built-in technologies of the graphics cards we will be programming on, which we believe are GeForce 6800GTs.

In the end, a great deal of knowledge surrounding computer graphics will result from working on this project. Such an experience could only contribute positively for someone searching for a career in computer graphics. Also, being able to work with Dr. Harris during these coming months will most definitely add great understanding into the world of computer R&D, corporate or academic.

