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[Abstract]

Immersion is one of the factors that determine satisfaction when users enjoy games or virtual reality (VR) content. To date,
there have been many examples of realistic and dynamic simulation implementation methods to increase user immersion. Acting
is also one of the elements that can be simulated, and interactions between acting and users can also be implemented. In this
study, GPU programming was used to implement the interaction between smoke and an object by dividing the cell in which the
object and the grid collided and handing the cell over to a grid-based smoke simulation solver composed of the core algorithms
dens_step and vel step to change the flow of smoke. As a result, it was possible to see how the flow of smoke changed with
the speed and direction of the object passing through the grid, and when the object was placed inside the grid, it was possible
to see how the smoke naturally avoided and flowed according to the shape of the object without passing through it. If various
optimization measures can be successfully applied to applications in the future, it is expected to find application in various fields

such as education, training, games, and VR content.
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Fig. 2. Smoke Simulation executed on an 80 x 80 grid
size. (The left side shows the density filed, and
the right side shows the velocity foled)
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On the left are smoke simulations, and on the
right are the corresponding velocity fields. (From
top to bottom in order: when throwing an object,
when moving it to the left, when moving it to right,
and when placed above the grid)
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