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Effects of Mutual Interactions between Patterns
on Their Similarity Judgments

DAr OkANO," KANAME AMANO,! MASATO ARAKI!®
and TosHIO KONISHI

The transformational group structure theory predicts ordinal relations of the similarity of
pattern pairs by the concept of inter-pattern transformational group structures, which are de-
fined by mutual transformability using cognitive transformation groups. Experimental results
have supported this prediction. However, Gestalt psychology suggests that the inter-pattern
transformational group structure, which is independent of spatial relations between the paired
patterns, is unconsciously cognized under mutual interactions caused by the spatial relation.
We here show by experiments of similarity judgments of linear binary pattern pairs presented
left-and-right and top-and-bottom that the spatial relation between the paired patterns af-
fects their similarlity through the easiness and the clearness of cognition of the inter-pattern
transformational group structure. It should be noted that both the experimental results are
compatible with the theoretical prediction.
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Table 1 Inter-pattern transformational group structures of
pattern pairs with the rated similarity 21) (ar-
ranged from the viewpoint of the transformational
group structure theory).
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Fig.1 Hasse diagram which predicts orders of similarity

of pattern pairs.
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Table 2 Pattern pairs and their transformational group structures with the rated

similarity[ average and standard deviation).
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Fig.2 Examples of (a) the left-and-right type elliptic pat-
tern pairs (Experiment 1) and (b) the top-and-

o2

bottom type elliptic pattern pairs (Experiment 2).
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Table 3 Tables for analysis of variance: (a) Experiment 1
and (b) Experiment 2.

(a)
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Fig.3 Hasse diagrams with the rated similarity: (a) Experiment 1 (the left-and-

right type elliptic pattern pairs) and (b) Experiment 2 (the top-and-bottom

type elliptic pattern pairs).
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Table 4 Significance test for the difference between aver-
ages: Experiment 1 (the lower triangular part)
and Experiment 2 (the upper triangular part).
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Table 5 Comparison between periodic pattern pairs and

non-periodic pattern pairs.
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