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Open boundary conditions and solid wall boundary conditions are main topics of boundary treatment
in particle-based fluid simulation. Appropriate boundary conditions (BCs) can significantly enhance the
simulation results and reduce computation costs. This thesis mainly deals with three issues related to BCs
of particle-based fluid simulation: (1) the complication in implementing open BCs, (2) the challenge in
generating wall particles along implicit surfaces and (3) the difficulty of efficient determination of
appropriate particle motion around free surfaces and implicit surfaces. These works aim to develop
simplified schemes related to BCs that achieve fast computation without loss of accuracy.

On the first topic, a simplified scheme for open BCs with inflow and outflow boundaries is proposed.
This approach is based on periodic boundary condition that contributes to conservation of total mass and
insertion of inflow particles without re-arranging process. In addition, a formulation that estimates
physical quantities at inflow/outflow zones using standard scheme of smoothed particle hydrodynamics
is developed. This scheme can avoid complicated extrapolation process and contributes to simple and fast
estimation.

On the second topic, we proposed a scheme for generation of layered boundary particles along implicit
surfaces. Two central problems related to wall boundary penetration and the truncated support of kernel
function have been overcome. The techniques provide full treatment for complicated geometries even
though at sharp corners without any additional treatment.

On the third topic, new formulations for particle shifting that prevents tensile instability and for solid
BCs with implicit surfaces are proposed in order to achieve stability at the interaction of fluid and obstacles.
This approach is based on the idea of controlling the effect of particles shifting and it can be a significant

breakthrough to minimize costly processes related ghost particles in the computation.



