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Abstract:  One of the interferences between inheritance and concurrency is inheritance anomaly. From the view of
cognitive computational neuroscience, a direct information representation method is presented based on neural
system dynamics and graphic theory. A group of neurons and their connections representing perceptual information
directly and the dynamical behaviors of neurons are defined firstly, and then a two-layer neural network is designed
to record characteristics of stimulus and connect a specialized neural circuit that responding to the perception of that
stimulus respectively. This could be achieved by the structure learning algorithm. The circuit constituted by neurons

in two layers is also served as an associative memory of stimulus whose credibility is decided by the degree of
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connection of the circuit. The direct representation method is of very significance to the research of semantic
representation and inference driven by semantics in artificial intelligence.
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* {4,B,C,D} are four neurons needing connecting, at
first they lie in two connecting branches with weak
connectivity,

* New connections were built in neurons pair (1,B),
(1,3) and (3,4);

* The dot lines are those new connections, trace D2C1B

D and D2C134 make {4,B,C,D} connect along only one
direction;
©) * Sparks can be delivered along paths between neurons.

Fig.1 Formation of a connecting structure on a directed graph
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(a) Linking neurons array, they act as linker and distribute their axons and dendrites

randomly in (I) and (II), which take part in the construction of connected graphs

or neural circuits. All neurons and their connections are shareable, that makes

association spreading over scale variable circuits possible. Axon outputs signals
and dendrites bring out signals in.

(b) Feature corresponding neurons array, it is similar to the hypercolumn in visual
cortex or frequency neuron in aural cortex, which can be activated by special

aspects of outer stimulus. Receptive field of these neurons falls in next layer, the

topological shape and size of it is variable because neurons connected randomly.
(c) Receptors array in sensing channel, they can be visual, aural or haptic sensors
group, or their mixture. There is a stimulus drawn in it for the sake of

demonstration.

Fig.2 A hierarchical model for associative memory
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Fig.3 Structure characteristics of a neuron
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Fig.4 Variation of several items of a neuron under different status
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Input vector Output vector

Fig.5 Function of a neuron in a connection structure
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