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Introduction
This project proposes a real-time
approach to animate a humanoid
walking through a variety of
physical environments for an
interactive real-time virtual world.
Many existing solutions require a
large memory footprint, large
computational cost, or many
manual work weeks by artists. Our
approach optimizes performance,
memory, and labor requirements.

Related Work
Simulated Humanoid Locomotion:

Researchers have proposed approaches to control
physics-based characters that can locomote, adapt to
new environments, and respond to a variety of
situations. However, we have not seen adoption of
these techniques in real-time virtual worlds.

Hybrid Kinematics and Dynamics:

Instead of full physics simulation, the approach of
utilizing physical attributes to modify motion capture
has been investigated. We use these hybrid methods.

Character-Fluid Coupling:

Jerry

Our focus is unique in our attempt to approximate
the effect of interaction with fluids. Others have
approached this through fluid coupling with full
physics simulations. Our goal of real-time animation
motivates our approach of simplified interaction.
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From
the
abstract
model’s
Method
state, we construct the
Our technique uses a simple skeletal motion for the
physics-based method to humanoid kinematically. To
represent the humanoid.
this end, we employ a step
controller to guide the
footsteps and legs. We derive
the remaining motion from
synced motion capture data.
Our abstract physics model
responds to external forces.

Results

Our locomotion technique reacts believably
and in real time to external forces. Our
method works in different environments
while maintaining the control of motion
playback. To demonstrate this technique,
we highlight the effects of fluid forces.
• Interaction with the fluid drag forces can
be applied to a variety of animations.
• The character’s locomotion reacts
uniquely to fluids of different mass
density. Fluids with higher mass density
result in increased drag forces.
• Deeper fluid levels create increased drag
forces and result in a lower velocity. This
is due to an increase in the character’s
submerged cross sectional area.
• The character can optimize for a higher
velocity by raising his limbs above fluids.

• Our method also works with fully
physics-based water simulations.
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When the humanoid is
walking through fluids, we
use a fluid drag model to
approximate the forces on
the character. These forces
are applied to every polygon
of the character’s mesh. This
slows down and pivots the
character
based on the
influences of
the fluid and
locomotion.
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