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Authoring fluid simulations remains very 
difficult and time-consuming. We pro-
pose a novel, intuitive animation tech-
nique using interactive direct manipula-
tion of the simulated fluid inspired by 
clay sculpting.

Artists can simply shape the fluid directly 
into the desired visual effect whilst the 
fluid still adheres to its physical proper-
ties.

Problem

Fluid Sculpting
Results

Workflow

1. During the manipulation phase, the 
fluid body is sculpted and the resulting 
shape is stored as a keyframe to be 
used as the goal position for the subse-
quent control phase.

2. In the control phase, the simulation 
is loaded at a user-defined time before 
the desired keyframe and the simula-
tion restarts with every particle 
equipped with a controller to guide it to-
wards the keyframed position.
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The top left image 
shows the unedited
frame at time tkey, 
the top right shows 
the edited frame
that serves as the
keyframe.
The following rows
show stills from the
unaltered sequence 
(left column) 
and edited se-
quence
(right column)
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1. Manipulation Phase Fluid deformation is achieved using vector field based shape deformations [von 
Funck et al. 2006] determined by mouse movements. However, simply applying the deformation may lead to 
unrealistic and physically impossible shapes because the deformation does not take into account the physical 
properties of fluids. In order to achieve a plausible fluid configuration, this deformation technique is combined 
with a relaxation scheme.
The fluid is relaxed using a symmetrical adaptation of the double density technique proposed by Clavet et al. 
[Clavet et al. 2005] in combination with a surface tension technique from Becker et al. [Becker and Teschner 
2007]. The relaxation is a standard fluid update step with all particle velocities set to zero and without applying 
body forces.

2. Control Phase In order to introduce the keyframe into the simulation, we recompute s frames prior to the 
keyframe during which all the particles are augmented with a PI-controller that computes an appropriate force 
to guide it towards its goal position stored in the keyframe. More complex controllers are also possible.
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2D Fluid sculpting example

The right image shows 3D examples of
simulated fluid simulations. 
The figures bellow visualize the
different phases in the workflow.
Our approach has the advantage of 
making complete abstraction of the 
underlying math and physical 
parameters, benefitting artists greatly as
they can focus on the story telling.


