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Abstract

The purpose of our research is to efficiently deform a 3D models which is composed of a triangular mesh and a skeleton. We
designed a novel inverse kinematics (IK) solver that calculates the updated positions of mesh vertices with fewer computing
operations. Through our user interface, one or more markers are selected on the surface of the model and their target positions are
set, then the system updates the positions of surface vertices to construct a deformed model. The IK solving process for updating
vertex positions includes many computations for obtaining transformations of the markers, their affecting joints, and their parent
joints. Many of these computations are often redundant. We precompute those redundant terms in advance so that the 3-nested
loop computation structure was improved to a 2-nested loop structure, and thus the computation time for a deformation is greatly
reduced. This novel IK solver can be adopted for efficient performance in various research fields, such as handling 3D models

implemented by LBS method, or object tracking without any markers.
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Figure 1: Sample results from our work. Our novel accelerated IK
solver deforms a 3D model in high speed based on the target posi-
tions of markers on the model surface.
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Figure 2: To approximate marker-less mocap applications, we se-
lecting markers only on visible surfaces. For a visible triangle,
markers can be generated at random locations or manually by the
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Figure 3: The result of the marker generation process. The sample
area and the number of markers can be different depending on the
viewport. For model deformation, one or more markers can be used
as positional constraints.
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Table 1: Statistics for the five models used for our experiments:
a cuboid sponge, an iguana, a cat, a bunny, and a human shaped
models. All of these models are composed of triangular meshes
and skeletons.

| Model Type || Skeletons | Vertices | Meshes | Markers |
Cuboid 6 654 1040 520
sponge
Iguana 18 124 244 136
Cat 16 159 314 158
Bunny 8 184 364 163
Human 26 13806 12764 7526
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Figure 4: The results of testing with a cuboid sponge model: rest
pose, target pose, and deformed pose based on markers. Comparing
to the target pose, the smaller number of markers causes more un-
controlled deformation, and larger number of markers causes more
controllable deformation.
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For most frames, our method shows a higher performance than the
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