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Interactive Generation of Training Set
Using Non-uniform Similarity Transform
for Shape Recognition

MAKOTO SATOH!

Abstract: This paper presents a method to interactively generate training sets for shape recognition. In the
method, refining to similar shapes with a base shape by using non-uniform similarity transform generates
training sets. By interactively inputting constraints for shape deformation, the method is able to generate
training sets, because non-uniform similarity transform generates similar shapes with a base shape while

satisfying shape constraints for shape deformation.
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Fig. 1 An algorithm for similar shape generation using ran-

domly generated constraining points.
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Fig. 2 An Example of a base shape to be refined.
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01 0200000000000 00000000D0000O0DOOO0OODOO0O
Table 1 The equations used in training set generation with the base shape in Fig. 2 (

rerepresentation ).

componemts H equations ( t = curve parameter ) ‘

positional constraints (¢t = 0),
the curve AB and BC similarity constraints (t = 0.5)
( 1st. and 2nd. derivatives )

ositional constraints (t = 0),
the straight line C A P ( )
1st. and 2nd. derivatives minimization (¢ = 0.5)

the connection -
C? continuity
( between the two curves )

the connections . .
point connention

( between the straight line and the curve )

02 02000000000000000000000O0O00O0OO0ODOO
Table 2 The equations used in training set generation with the base shape in Fig. 2 (

optimization ).

componemts H equations ( ¢ = curve parameter ) ‘
the curve AB and BC positional constraints (¢t = 0)
the straight line CA positional constraints (¢t = 0)

the connection 5 L
C*# continuity
( between the two curves )

the connections . .
point connection

( between the straight line and the curve )
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Fig. 3

Examples of generation of shape training sets constructed using curves and one

straight line. (a) is a base shape. (b,c,d,e,f), (g,h,i,j,k), (1,m,n,0,p) and (q,r,s,t,u)

are shimilar shapes generated with the radius of random point generation area

equals 10, 20, 30 and 40 respectively.
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Fig. 4 Examples of a variety of generated shapes. (a),(b),(c)

(b)
(d)
and (d) are shapes generated with constraining posi-

tions with the radius of random point generation area

equals 10, 20,30 and 40 respectively.
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Fig. 5 Examples of a variety of constraining positions.
(a),(b),(c) and (d) are shapes generated with constrain-
ing positions with the radius of random point generation

area equals 10, 20, 30 and 40 respectively.
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Fig. 6 Examples of positional constraints at intermediate po-
sitions of a curve segment. (a) is a base shape. (b,c,d,e)
are shimilar shapes generated with the radius of random

point generation area equals 20.
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Fig. 7 Examples of generation of shape training data con-
structed using only straight lines. (a) is a base shape.
(b,c,d,e) are similar shapes generated with the radius of

random point generation area equals 20.
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Fig. 8 Examples of generation of shape training data con-
structed using only curves. (a) is a base shape. (b,c,d,e)
and (f,g,h,1,j) are the generated shimilar shapes with the
radius of random point generation area equals 20 and

40 respectively.
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