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Natural Keyframe Animation Using an Artists Doll
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Figure 1 [This figure will eventually show a sequence of animated frames with the actual keyframes hzghllghted] An
animation sequence of a walking doll generated by our system. The keyframes are highlighted and the in-between

frames were generated using the motion capture database.
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Abstract

/

mation that can be easily used by anyone ) We use
an artists doll to generate the keyframe poses com-
bined with a motion capture database to generate
the in-between frames for smoother, life-like mo-
tion. The doll has joints painted in different colors
and a stereo camera rig is used to determine its
Jjoint positions, which in turn is used to calculate
the joint angles for that keyframe. Using a motion
capture database, we match the keyframes to the
existing data and synthesize the in-between

frames. is to bring these two
techniques-together to create a complete, simple-
to-uge” animation tool which generates natural

oking results._)

Keywords: keyframe animation, motion capture,
motion synthesis

1. Introduction

Keyframe animation is one of the most basic and’ M[

predommantly used techmques for animation
SO in the o
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complex, and E'E’s‘__}gr(k'/ to produce realistic /
artistic results using simple 3D keyframes. This is

due to a number of reasons, the additional degrees
of freedom inherent to 3d joints in figures, the
more complex range of motions and the numerous
possible interpolations from a given
another, just—to—mameafew. This makes the
process of 3D animation a much more tedious
process, requiring the skills of a master animator
in setting up the keyframes and overall structure of
the motion in most cases.

We propose a method which incorporates a systerrr"
for capturing keyframes followed by a process for
synthesizing the in-between keyframe motion
using a motion-capture database. To enter the
keyframe poses, we use an artists doll, which can
be very easily manipulated even by a novice
designer. A calibrated stereo camera rig is used to
capture images of the doll, and the 3D positions of
the joints can be estimated by tracking the colored
regions. The 3D pose is then used to calculate the
joint angles, which in turn are used for matching
against the motion capture database. This database
has a range of human motions, whick-has been
retargeted (?) to match vuith the-manneguin. We do
a hierarchical matching with the existing data
against the keyframes to identify the type of
motion that best fits a given sequence of poses.
Then, using the database motion as a prior, we

synthesize the complete motion for the mannequin |
which can be rendered as an animatior%ur

O
o6
7/1 st

e
CquJ LVL}"(JS-

D 5harons

WC\) [{;W

wathed

k]

N

((



Q©

R

~Z

\f-

05\3’!?3 o

{

\J— fo/’

@

Figure 2: (a) A doll in a natural position with its painted joints and (b) the reconstructed pose using 3d joint positions

primary contribution in this project is to create an
intuitive animation pipeline with minimal user

< interveption, limited only by the ability to

manipulate a mannequin.
2. Related Work

Creating animation using a motion capture

database is not novel, there has been mugch
research done in the area. Pullen and Breg@

developed a method for animators to s
keyframes while the in-between frames were
synthesized from a small motion capture database.
Also they allowed the synthesizing of incomplete
joint motion based on existing motions. Other
researchers presented a framework that generated
human motions with user constraints interactively

. The framework could be used with keyframes
or a motion capture database, and it could also
synthesize non-human motions. In the work of
Rose et al. [3], they created a technique to
interpolate motions from a motion capture
database using both radial basis functions and low
order polynomials.

3. Methodology

First o I, Gamera-
MATLAB camera calibration toolbox. This allows
us to extract the intrinsic and the extrinsic
parameters for the stereo camera rig. Joints,
including neck and torso, of the artists doll are
painted in different colors (see figure 2a) to
facilitate simpler detection.

(b)

the 2D positions of the joint centers. To
accomplish this, we search for the largest

connected components of each color in the stereo
pairs of images. These connected comwg/

represent each joint of the doll (see figure 2. W
then find the centers of these joints as basis for
finding 3D positions for these joints.

To find 3D positions of the joints, we triangulate
the known 2D image coordinates of each joint.
Once we get these 3D positions, we can determine
the joint angles, and a given set of joint angles
with the positioning will compose a single
keyframe, which we carry on to the next phase for
matching with the existing motion in the database.

After we get the keyframe data, we need to break
it down to multiple frequency bands. We perform
the same operation on the motion data as well.
Then we choose one band from the keyframe data
and one band from the motion capture data to
perform the matching. The data from both sources
are further broken down into fragments. This is
achieved by separating the bands at the places
where the sign of the first derivative changes. Now
we compare each keyframe segment to all of the
motion capture segments. In order to do the
comparison, we also need to stretch or compress
the motion data fragment to make them the same
length as the keyframed data. The K closest
matches are kept, where K is to be determined
empirically. Now we find a way to join these
fragments so that the resulting animation looks
natural. To achieve this we try to bring together as
many consecutive segments as possible. Finally,
we eliminate any discontinuity at the start and end
of the path to make the resulting animatio
smooth.
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4. Conclusion

It can be shown that our system is very simple to
use and produces convincing animated motions.
This allows great flexibility in designing
animations, removing the need for any explicit 3d
modeling from the designer’s perspective. Using a
sterco camera system for the capture phase, we
were able to eliminate the ambiguity that is
inherent in a single camera view. Using multiple
frequency bands enable us to generate better
matches for captured keyframes from the mocap
database. We believe this is a significant step in
designing more intuitive 3d designing tools.
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