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Abstract

After many anantomical and physiological researches of mammalian neocortex, more and
more evidences were found to prove that no matter what function the field of neocortex
provides, the neurons and organizing of cortex cells are uniform. The neocortex can be
divided into 6 layers anatomically. There're slices, each slice consist of several neurons
through 6 layers is the unit of information processing, called “cortical columns”. Cortical
columns in different fields process information in same algorithm. Moreover, there’s logical
hierarchy in neocortex. Evidences are summary when passing up through the hierarchy.
Different layers in hierarchy also use same algorithm. Besides, there’re evidences proved that
temporal information plays an important role in learning and inference of neocortex.

Base on these, Jeff Hawkins proposed the theory of memory-predice framework,
considered that evidences are being passed up in hierarchy, combined with evidences in
memory to achieve inference, meanwhile, evidences are being passed down to revise the
evidences in memory to provide predice. George Dileep proposed mathematical model called
Hierarchical Temporal Memory framework base on memory-predict framework. It has the
topology of bayesian network and using belief propagation to pass evidences in hierarchy.
Every node in network has same algorithm, and using temporal information to categorize the
evidences. In this thesis, base on the work mentioned above, we first implemented this
framework in visual category recognition field, broaden the application area of this
framework, and then we replaced the cluster algorithm in nodes with several other cluster
algorithms to improve to framework, propose the appropriate clustering algorithm in the
nodes of Bayesian network.
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