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Contextual Constructs and Adaptive Representational Interpretations of Artificial Cognition
WEI Yidong
(School of Philosophy and Sociology . Shanxi University, Taiyuan 030006, China)

Abstract: The development of cognitive science has led to the full study of natural cognition, and the development of artificial
intelligence has made artificial cognition the focus of extensive attention. However, there is a “black-box of inquiry” in science and an
“explanatory gap” in philosophy as to how these two forms of cognition are related and how they are reasoned about. In view of the
complexity of the cognitive mechanism and the difficulty of explanation, adaptive representations are used here as an intrinsic
mechanism and an explanatory framework for cognition to explore the unified cognitive architecture of artificial and natural cognition,
formal representations of cognitive reasoning, and conceptual and contextual models. It is shown that cognitive systems, whether
natural or artificial, are adaptive representational systems with autonomy and dynamism which are self-adapting, self-replicating and
self-organizing; cognitive agents, whether carbon-based organisms or silicon-based devices, are adaptive entities whose behaviors are
adaptive cognition. Thus, cognition or intelligence is a unification of adaptation and representation, and adaptive representations can
reasonably account for or solve cognitive or intelligence-generating problems. This means that in the framework of adaptive
representation, artificial cognition generates general intelligence like human cognition by simulating the structure, function, and
behavior of natural cognition, which may be the direction of the development of next-generation artificial intelligence. Specifically, a
context-based adaptive representation methodology is used to revise the general cognitive architecture and cognitive reasoning model; the
artificial agents are divided into logical agent, searching agent, decision-making agent, learning agent, and problem-solving agent; a
formal contextual model is constructed to explain or solve the intelligence generating problems in science and philosophy. Meanwhile,
the ontological, epistemological, and methodological implications are explored.

Key words: artificial cognition; cognitive architecture; logic construction; contextual model; adaptive representation; artificial

intelligence
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