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Abstract

. A study on the interaction
Title
between water surfaces and energy
Author Luwen Su
Advisor Taichi Watanabe
Key Words Fluid Simulation, One-way Coupling
Ray Casting, GPU, Real Time
[summary]

The phenomenon of energy waves passing through water surfaces and causing ripples
is common in animation. And current implementations in real-time systems such as
games are primarily in the form of rendered or pre-computed rendered or pre-computed
animations. The reason for this, however, is that while there are many research results
on physics simulation in graphics, However, there is little research on the implementa-
tion of such phenomena that do not exist in reality in the form of physical simulations.
At the same time, most current physics simulations are not efficient enough to be di-
rectly applicable to real-time environments such as games. In this study, we propose a
One-Way with water surface and rigid body to simulate framework is proposed. The
purpose of this framework is to compare it to common simulation methods, such as ray
tracing and rendering techniques such as space clipping in combination to reduce the
computational load. In addition, a user-defined parameter for the interaction of energy
waves and water surface and user-defined parameters for the interaction of energy waves
and water surfaces. A computational process for this purpose is proposed and attempted
using a simple physical model. On the other hand, CPU- and GPU-based optimiza-
tion ideas are proposed to simplify this computational flow, respectively. This allows
phenomena that normally require the implementation of pre-computed animations in
real-time systems, be realized in a physical simulation manner. As a result, the study
achieves an acceptable appearance, and according to experimental proofs, the optimized
method, successfully reduced the number of vertices to be computed without affecting
the effect. However, because a simple physical fluid model was used, the system was

not sufficiently stable for the general case.
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