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Transformational Group Structure Theory on
Goodness Judgments of Patterns

TosHIO KONISHI, it DAI OKANO,?? HIDENORI OGATA, 2
YASUHIRO SHIBATA, 28 KANAME AMANO, 2 KOHJI FUKUSHI, 3
JIRO HAMADA® and SHIRO IMAIts

The transformational structure theory explains how different types of cognitive judgments
of patterns such as similarity and goodness are performed, and predicts their ordinal relations
by the concepts of cognitive tranformations and transformational structures. In this paper
we propose a model of goodness judgments of linear binary patterns using the transformation
groups. In the model, we define the transformational group structures of patterns by the four
cognitive transformation groups, i.e., the identity, the mirror-image, the phase and the value-
reversal transformation groups, and then predict their orders of goodness by the structures.
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Typical experiments and tests show the validity of the model.
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Table 1 Typical patterns and their transformational

group structures with the rated goodness 21),
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Fig.1 Hasse diagram which predicts goodness order of elliptic patterns: (b) is a subgraph of (a).
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Table 2 Patterns and their transformational group structures with the rated
goodness (average and standard deviation).
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Fig.2 Hasse diagram with the rated goodness.
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Table 3 Significance test for the difference between the

averages.
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