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Neurological Foundations of Knowledge Representation and the Memory Capacity of the Brain

It is recognized that the natural neural networks and neuro signals in the nerves systems embody the structural and functional 
representations of human abstraction power and consciousness. This keynote presents a Neural Circuit (NC) theory [1] and 

the Spick Frequency Modulation (SFM) theory [2] for explaining the cognitive mechanism of neurology. The former denotes 
the structural models of neurology and the space-divided semantics of neural pathways. The latter decodes the functional models 
of the time-divided neural signals for representing the quantification of neuroinformatics. Both NC and SFM theories provide a 
formal model for neuroinformation representation, transmission, processing, memorization, retrieval and reasoning [3].  

The neurological foundation of  knowledge science [4] not only explains the human abstraction and quantification mechanisms 
for knowledge representation via neurol structures, but also reveals the mechanisms of the sixth yet the most important form of 
human and machine learning for knowledge acquisition, which is fundamentally different from traditional aggressive learnings 
for pattern regression in AI. The myth about the potential capacity of human memory is quantitively revealed based on the 
properties of neural networks in the brain. It leads to the clarification of how the four-level cognitive entities in the brain, 
i.e., data, information, knowledge and intelligence are inductively aggregated from the bottom up. It becomes a common 
neurological foundation for enabling highly autonomous systems [5] for cognitive robots, cognitive computers and human 
intelligence augmentation systems in the era from information revolution to intelligent revolution.
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