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Shape Interpolation Using Autoencoders Trained on Non-uniform
Similar Shapes

MAKOTO SATOH!

Abstract: This paper presents a method for curve interpolation using the two-dimensional space which
represents the features of interpolated curves. In the method, first the shapes similar to interpolated curves
are generated. Then the feature space of the curves is generated by autoencoders using generated curves as
learning data. This enables the mapping of the multi-dimensional vectors which represent the curves to the
two-dimensional vectors which represent the curve features. These two-dimensional vectors will be used as
the control vectors for shape deformation in shape interpolation.
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Fig. 1 An Example of deep autoencoder.
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Fig. 2 Examples of the parameters of CRBM. left: forward
propagation through the edge from i to j, and right:
backward propagation through the edge from j to i.
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Table 1 The parameters that are given constant values.

learning rate momentum weight cost

o

each value! 0.5 (iter. <5), 0.9 (iter. > 5) 0.00001

0

L This parameter is provided as a constant value in each compu-

tation.
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Fig. 3 Interpolating shapes using linearly interpolated similar shapes (learning rate of
weight 0.5). First row and left column: Training shapes are shown in blue. Di-
agonal cells: Reconstructed training shapes are shown in orange, training shapes
are shown in blue. Upper right triangular cells: Interpolating shapes are shown
in orange. Lower left triangular cells: Training shapes and interpolating shapes
are shown together: training shapes in green, interpolating shapes in orange.
The color of training shapes are changed so as not to impair easiness of view.
The interpolating shape in row ¢ and column j is interpolating the shapes in

row i and column ¢, and row j and column j.
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Fig. 4 Interpolating shapes using linearly interpolated similar shapes (learning rate of
weight 1.0). First row and left column: Training shapes are shown in blue. Di-
agonal cells: Reconstructed training shapes are shown in orange, training shapes
are shown in blue. Upper right triangular cells: Interpolating shapes are shown
in orange. Lower left triangular cells: Training shapes and interpolating shapes
are shown together: training shapes in green, interpolating shapes in orange.
The color of training shapes are changed so as not to impair easiness of view.
The interpolating shape in row ¢ and column j is interpolating the shapes in

row i and column ¢, and row j and column j.
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Fig. 5 Interpolating shapes using non-uniform similar shapes. First row and left col-
umn: Training shapes are shown in blue. Diagonal cells: Reconstructed training
shapes are shown in orange, training shapes are shown in blue. Upper right tri-
angular cells: Interpolating shapes are shown in orange. Lower left triangular
cells: Training shapes and interpolating shapes are shown together: training
shapes in green, interpolating shapes in orange. The color of training shapes are
changed so as not to impair easiness of view. The interpolating shape in row 1
and column j is interpolating the shapes in row ¢ and column ¢, and row j and

column j.
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