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Abstract N X-labeled calculus is a formal system in order to describe time-concerned recognition,
knowledge, belief and decision of humans or computer programs together with related external physical
or logical phenomena.

Formal verification and analysis of the Shigaraki Kougen Railway accident and the JAL near miss
accident in this formalism will be presented as examples of cooperating systems controlling continuously
changing objects including human factor with misunderstanding or incorrect recognition.

Through these examples, relationship among artificial intelligence, external environment and human

factors will be investigated.
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