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Shape Learning Set Generation Using Interpolated Shape Generated
with Deep Autoencoder

MAKOTO SATOH!

Abstract: This paper presents a method for learning set generation using a deep autoencoder(DAE). In
the method, first given curve shapes are fed into an autoencoder(DAE) to be learned with continuous RBM.
Then similar shapes are generated by decoding interpolating shapes of training curve shapes using trained
DAE. Shape images will be generated from the generated cerve shapes, and the generated shape images will

be used as shape learning set.
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Fig. 1 An Example of deep autoencoder.
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Fig. 2 Examples of training shapes: From left to right: a circle, a cross, an arrow tip

and a diamond shape.
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Table 1 Hyper-parameters

learning rate

momentum

weight cost o

0.001 0.5 (iter. < 5), 0.9 (iter. > 5)

0.00001 0.01
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03 U000D0O0D0D0O0D00DO0U0OO0DOD0ODOOOODO ((1) 0 e=0.0001)
Fig. 3 Shape mapping into low-dimensional spaces using deep autoencoder (eq.(1)e =

0.0001): First row: The output vectors of the input layer(left) and of the 1st

hidden layer(right) are shown. Second row: The output vectors of the 2nd hid-
den layer(left) and of the 3rd hidden layer(right) are shown. Third row: The
output vectors of the output layer are shown. The output vectors of the input

layer are the same as the training data.
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Fig. 4 Shape mapping into low-dimensional spaces using deep autoencoder (eq.(1l)e =
0.01): First row: The output vectors of the input layer(left) and of the 1st hid-

den layer(right) are shown. Second row: The output vectors of the 2nd hidden
layer(left) and of the 3rd hidden layer(right) are shown. Third row: The output

vectors of the output layer are shown. The output vectors of the input layer are

the same as the training data.
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Fig. 5 Examples of the generated shapes for shape learning. Almost all shapes are
suitable for shape learning, while some shapes are not.
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