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Designing Real-Time Motion Planning Algorithms
for Intelligent 3D Navigation Interface
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Despite the advances in graphics hardware
development, controlling an interactive 3D charac-

ter is still a great challenge due to the high degrees
of freedom involved in controlling a virtual char-
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acter and the real-time requirement of interactive
interface. In this project, we have used two years to
investigate how to make use of motion planning
algorithms to design an effective intelligent user
interface for controlling a digital actor in real time
in walkthrough applications. In the first year, we
have succeeded in developing an intelligent navi-
gation interface with a first-person view that is
adaptive to user navigation behaviors. In the sec-
ond year, we attempt to extend the goal to cover the
more challenging third-person control mode, where
the viewpoint is detached from the eyes of the vir-
tual character. According to the fact whether the
viewpoint moves with the character or not, we have
developed two methods to generate motions in real
time. By assuming that the camera is placed behind
the character, in the first method we use a decoup-
led motion planning algorithm to generate compli-
ant motions for the upper body of the character. In
the second method, by making use of a library of
captured motions, we attempt to synthesize versa-
tile motions in real time for the full body of the
character. Both methods have successfully been
integrated into 3D user navigation interfaces oper-
ated with a mouse or keyboard on a regular desktop
computer. We have achieved the goals specified in
the proposal, and we are in the process of publish-
ing the results in international conferences and
journals.
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Despite the advances in graphics hardware development, controlling an
interactive 3D character is still a great challenge due to the high de-
grees of freedom involved in controlling a virtual character and the
real-time requirement of interactive interface. We investigated how to
make use of motion planning algorithms to design an effective intelli-
gent user interface for controlling a digital actor in real time in walk-
through applications. The modes of controlling an avatar typically can
be classified into two groups: first-person and third-person. For the
first-person control mode, we have succeeded in developing an intelli-
gent navigation interface that is adaptive to user navigation behaviors
and with better path quality. For the third-person control mode, ac-
cording to the fact whether the viewpoint moves with the character or
not, we have developed two methods to generate avatar motions in real
time. By assuming that the camera is placed behind the character, in the
first method we use a decoupled motion planning algorithm to generate
compliant motions for the upper body of the character. In the second
method, by making use of a library of captured motions, we attempt to
synthesize versatile motions in real time for the full body of the char-
acter. Both methods have successfully been integrated into 3D user
navigation interfaces operated with a mouse or keyboard on a regular
desktop computer.
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