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Abstract We propose a fast and accurate fluid solver of the Navier-Stokes equations for the
physics-based fluid simulations. Our method utilizes the solution of the Stokes equation as an initial
guess for the velocity of the nonlinear term in the Navier-Stokes equations. By guessing the initial
velocity close to the exact solution of the given nonlinear differential equations, we can develop
remarkably accurate and stable fluid solver. Our solver is based on the implicit scheme of finite
difference methods, that makes it work well for large time steps. Since we employ the ADI method,
our solver is also fast and has a uniform computation time. The experimental results show that our

solver is excellent for fluids with high Reynolds numbers such as smoke and clouds.
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