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Shape Training Set Generation
Using Interpolation of Non-uniform Similar Shapes

MAKOTO SATOH!

Abstract: This paper presents a method to algorithmically generate training sets from a few shapes for
shape recognition. In the method, similar shapes with a base shape are generated by using non-uniform sim-
ilarity transform. Then training sets are generated by using non-uniform similar shape interpolation between
the base shape and similar shapes. Additionally, we discuss the effect of using generated interpolating shapes

on a machine learning algorithm.
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Fig. 1 An example of a base shape to be refined.
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Fig. 2 An example of similar shape generation steps.
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Table 1 The equations used in training set generation with the base shape in Fig. 1 (

rerepresentation ).

componemts H

equations ( ¢: curve parameter )

the curve AB

positional constraints (¢t = 0),
similarity constraints (¢ = 0.5)

( 1st. and 2nd. derivatives )

the curve BC

similarity constraints (¢t = 0.5)

( 1st. and 2nd. derivatives )

the curve AB and BC

a constraint on mean position
(the mean value of 7 positions,

curve AB (t = 0.25,0.5and0.75)),and curve BC' (t = 0,0.25,0.5and0.75)).

the straight line CA

positional constraints (¢t = 0),

1st. and 2nd. derivatives minimization (¢ = 0.5)

the connection

( between the two curves )

C? continuity

the connections

( between the straight line and the curve )

point connection

02 01000000000 00DO000DOOO0O0OOOOOOOOOObOO

Table 2 The equations used in training set generation with the base shape in Fig. 1 (

optimization ).

componemts

equations ( ¢: curve parameter )

the curve AB

positional constraints (¢ = 0)

the curve AB and BC

a constraint on mean position
(the mean value of 7 positions,

curve AB (t = 0.25,0.5and0.75)),and curve BC' (t = 0,0.25,0.5and0.75)).

the straight line C A

positional constraints (¢t = 0),

3rd. derivatives minimization (¢t = 0.5)

the connection

( between the two curves )

C? continuity

the connections

( between the straight line and the curve )

point connection
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Fig. 3 Examples of the curvature plots of generated shapes.
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x Type 3

(©)

04 00D0D0O0OOOODOOOODO (1)
Fig. 4 Examples of the reduced curvature feature vectors of
generated shapes (1). (a), (b), and (c¢) are respectively
the scatter plots of reduced feature vectors of shape type

1 and 2, shape type 2 and 3, and shape type 1 and 3.
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Fig. 5 Examples of the reduced curvature feature vectors of
generated shapes (2). (a) and (b) are respectively the
scatter plots of reduced feature vectors of 5 shapes for

each shape type and 11 shapes for each shape type.



