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Motivation

We implement a framework for developing interactive characters
by combining kinematic animation with physical simulation. The
combination of animation techniques allows the characters to exploit the advantages of each technique. For example, characters
can perform natural-looking kinematic gaits and react dynamically
to unexpected situations.
Kinematic techniques such as those based on motion capture data
can create very natural-looking animation. However, motion capture based techniques are not suitable for modeling the complex
interactions between dynamically interacting characters. Physical
simulation, on the other hand, is well suited for such tasks. Our
work develops kinematic and dynamic controllers for interactive
character animation, leveraging the advantages of both classes of
techniques.
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Kinematic and Dynamic Control

We build upon our previous work on dynamic controller composition [Faloutsos et al. 2001]. Within our framework, controllers are
now black boxes that can encapsulate any kind of animation technique. For example, they can be based on the direct application
of motion capture, elaborate motion graph structures [Kovar et al.
2002; Li et al. 2002] or dynamic controllers [Hodgins et al. 1995;
Faloutsos et al. 2001].
Our system can switch between kinematic animation and physical simulation for any number of characters in the environment and
determines which effects will be placed on which characters. For
example, it may be desirable to fully animate one character hitting
another by motion captured data and only simulate the impact of
the force of the hit on the second character. In other instances, all
characters can be dynamically simulated [Faloutsos et al. 2001].
The characters can react to unexpected circumstances through the
use of dynamic controllers which are automatically activated based
on the state of the character and the environment. For example,
a character falling down will automatically put its hands down to
cushion the impact. Our system properly matches the positions and
the velocities for the degrees of freedom of the characters when it
switches between kinematic animation and dynamic simulation.
Our characters can react autonomously to changes in their environment and to user interaction as well as follow user instructions.
The power of combining kinematic and dynamic control is demonstrated by the image sequence in Figure 1.
Our system is capable of integrating current and future kinematic and dynamic techniques since it imposes no restrictions on
the structure of individual controllers. We are currently working on
incorporating the motion graph technique [Kovar et al. 2002] as an
individual controller into our system.
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Figure 1: Kinematically animated kick and dynamically simulated
reaction and interaction. The motion of the character on the right is
dynamically simulated. Images are in raster order.
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