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Project spesification

Introduction

Animation/visualization of smoke has long been a topic of interest in computer graphics, and following the increase in common processing power researchers have started using physical simulations to generate these animations. Smoke, and other fluids, is extremely hard to animate by hand, and simulation techniques that produce realistic results are highly applicable and desireable in areas ranging from computer games to weather forecasting. To maintain a reasonable level of useability, these techniques should allow a certain degree of control, and not be prohibitively expensive, computationally.

An approach described in [1] exploits physics unique to smoke in order to design a numerical method that is both fast and efficient on the relatively coarse grids traditionally used in computer graphics applications (as compared to the much finer grids used in the computational fluid dynamics literature). The model uses inviscid Euler equations instead of Navier-Stokes, as the former usually are more appropriate for gas modelling and less computationally intensive. This model also handles the interaction of smoke with moving objects. 

Goals

This project aims for a realtime implementation of the approach for simulating smoke described in [1]. Development will be done using the Microsoft C++ Compiler, and OpenGL as visualization API. 

Significate time will be spent investigating different software libraries offering functionality for solving Euler equations through i.e. a Poisson-solver. This research will, during the engineering phase, eventually result in development of a working prototype. The implementation will rougly be divided into two parts, data generation and data visualization. 

One of the essential goals is to implement a simulation running in realtime, producing satisfactory visual results. In order to have a basis of comparison, this project defines realtime to approx 1 fps. 

A realistic goal for this project is a working prototype producing correct visual results, using public libraries for calculations and possibly some optimizing tricks for the visualization part. 
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