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ABSTRACT

HEEEE

This paper presents an interactive locomotion controller using motion capture data and inverted
pendulum model. Most of the data-driven character controller using motion capture data have two kinds
of limitation. First, it needs many example motion capture data to generate realistic motion. Second, it
is difficult to make natural-looking motion when characters navigate dynamic terrain. In this paper, we
present a technique that uses dimension reduction technique to motion capture data together with the
Gaussian process dynamical model (GPDM), and interpolates the low-dimensional data to make final
motion. With the low-dimensional data, we can make realistic walking motion with few example motion
capture data. In addition, we apply the inverted pendulum model (IPM) to calculate the root trajectory
considering the real-time user input upon the dynamic terrain. Our method can be used in game, virtual

training, and many real-time applications.

Key words: Animation, Interactive Locomotion Controller, Inverted Pendulum Model, Dimension

Reduction, Real-time
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Output motion sequence

(d)

Fig. 1. Overview of locomotion controller proposal, (a) Our locomotion controller takes desired directions as user
input, (b) We use the inverted pendulum model (IPM) to calculate desired COM trajectory following user input,
and the figure is visualized in 2D, (c) Using this information, GPDM interpolates the character motions, (d)
After the interpolation, we render the final output motion sequence,
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Fig. 2. The skeleton used in our framework, Number
in bracket means DOF, Left and right joints are
symmetrical,
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Fig. 3. IPM dynamics, (a) IPM falls down due to the initial
velocity and gravity, (b) IPM calculates the
desired foot step distance,
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Fig. 4. Human’s locomotion consists of left and right foot
swing sequence. The red line indicates the left
foot, and blue line indicates the right foot, (a~b)
Left foot is the stance foot, (c) Stance foot is
being switched to right foot, (d~e) Right foot
becomes the stance foot,
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Fig. 5. IPM dynamics with the stairs, (a) IPM climbs the
stairs. (b) IPM comes down the stairs.
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Fig. 7. Character walks up the stairs, (a) Character climbs the stairs, (b) Character comes down the stairs,

Table 1, The comparison for proposed controller and conventional controller
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