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We studied the abstract information processing in diagrammatic reasoning by
combining a logical, computational, and psychological approach. Under the logical approach, we
showed that structurally diverse diagrammatic representations such as numerical graphs, connection
diagrams, and tabular representations have a common semantic mechanism. We used this finding to
give a general explanation for why many diagrams can exhibit abstract information in a flexible
manner. Under the computational approach, we applied a proof-theoretic method to analyze the
exchange of information in heterogenous proofs that use both sentences and diagrams, and thus
pioneered a mathematical way to elucidate abstract information processing in diagrammatic reasoning.

Under the psychological approach, we clarified the neurological mechanism and the attentional
characteristics of global reading of diagrams, which is the quintessential process of extracting
abstract information from diagrams.
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