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Annotation. The original method of implementing logic based on genetic algorithm,
which processes replenish the knowledge base and improving each generation «genes» by
weighting the semantic data based on the superposition of the reference response to the situation
and assess the situation the current generation of «genes». The implementation of this method
involves the construction of a neural network with neurons, memory and built-in logic.
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Introduction

It is obvious that the variety of semi-structured information on the Internet can’t
be successfully used in practice without effective access. Thus, according to experts,
about 79% of journalists go to the Internet in search of news, and only 20% find the
information they need. This is true for scientific research. Despite the abundance of
work to improve the methods of information retrieval (/P), the problem can hardly be
solved with the help of traditionally used methods, such as Boolean model, vector
model, interactive model, etc. [1-4]. Even if we imagine that all the existing problems
of IP in their traditional formulation will solved, the majority of users, and primarily
developers of information retrieval systems (/PC), will still be dissatisfied, because the
information they have will relate to the search query, not the current issues.

To overcome this contradiction, the W3C Interest Group Note consortium is
developing Web semantic [2]. According to its creators, the implementation of this
paradigm on the Internet will allow information systems to some extent understand
the content of information and act as intellectual intermediaries capable of inde-
pendently manipulating it on the instructions of a person [5].

In addition, automation of the search process for the above information is also
problematic. Currently, in the sense of automation of IP, work is actively underway
to develop algorithms that automatically generate intermediary programs or, in oth-
er words, intelligent agents (/4).

The intellectual multi-agent system (/MS) proposed in this paper is connected
with the solution of the problem of reducing the time spent on finding the necessary
data and improving their semantic quality.

Problem statement

The formalized IMC model can be represented by three main functional com-
ponents MAS = (S, AG, env), where
— S — a finite set of States of the external environment;
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— AG ={ag,,...,ag,} — a finite set of agents, each represented by an ad-
vanced intelligent agent model;

— env:§S X Agg, X .. X Agg — 2° — a function that describes the possible
reaction of the environment to the actions of all agents of the system. The set of all
possible joint actions of the system is denoted by ACS = Agq, X ... X Agqy [6].

It is known [7], the set S develops evolutionarily, being distributed uniformly
on different logical categories of knowledge. Hence, the model of knowledge
(MK), which, taking into account the general state of the sets of AG, env, ACS and
the conditions of the importance of the development of their individual compo-
nents, constantly updates and clarifies its semantic content. The set of AG connect
with creation of ontology’s for descriptions of extended models and modular addi-
tion of agent models. Many ACS dynamically update, taking into account all
the changes in the environment perceived by agents on their integral experience.
The low efficiency of the existing automated systems of collection and analysis of
specialized data for the formation of knowledge models of subject areas is asso-
ciated with the lack of adaptive intellectual mechanisms of constant information
update of knowledge models. One of the variants of its solution is the generalized
model of IMC proposed in this paper.

Synthesis of generalized IMC model

Structurally, IMC is a neural network with neurons with memory and inte-
grated logic. The adaptation of IC to changes in the external environment base
on the principles of the genetic algorithm [7]. Intelligent agents in this IMC provide
integration of neural network with decision-making logic based on multi-agent
method of decision trees synthesis [8]. In the proposed IMC modification of this
method is, agents move from node to node is not by random selection, and genetic
selection of the best offspring. The learning process in IMC realize with feedbacks
on different acceptors, which connect the IMC core with the modules of processors
of different acceptors and distributed databases, selected and built under the IMC
architecture. This IC provides for the systematization of these models of knowledge
and the possibility of varying the logical text construction. For the implementation
of the decision element makes use of the experience acquired so-called actual touch
field (ATF). ATF is the association of relevant fields of sensors with the usual and
cognitive memory. Next, a logical add-on made over the associative storage field
(ASF). To do this, at the initial stage of obtaining information, the rules of building
this system taking into account its semantic meaning are formed, as well as infor-
mation for the hidden latent layer. Encryption of information base builds on the
scheme of probabilistic generation of a numerical sequence of random code words
from a certain set of keywords, which transmit asynchronously in each data pack-
age with a «hash key match». After the transaction is completed and the data packet
transmits, the key destroyed and a new sequence automatically generated with a
new key calculated from the new sequence. In case of violation is used separately
constructed sample selected on the strongest generation of «genesy.
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For the formation of the logic of action of IA there are two options for de-
scribing semantics [6]:

— dynamic of mental state. In this case, it assumed that the agent updates its
mental state at each step of interaction with the external environment.

— static of mental state. In this case, it assumed that the mental state of the
agent does not change over time.

An important component of the system is the integrated action of the inter-
preters of both variants of semantics descriptions. For this purpose, the algorithm of
automatic (or automated) creation of ontology’s and their recording in a distributed
database (DB) is used. This database use by the interpreters of the MK with auto-
matic allocation of categories in the field of axioms of building patterns, which
characterize by the following mandatory ontological relationships:

— meta-description of the database (the conceptual schema);

— description of knowledge about database elements;

— knowledge of the relationship of database concepts with the concepts of nat-
ural language).

All domain knowledge consists of a set of Z° terms (keywords/queries) and is
described in the form of regularities based on different types of relations (direct and
inverse), which are divided into eight groups. Such a partition makes it possible to
form the first level of «ontological representation» of information, i.e. conceptual
basis of specifications. In fact, it is the formation of an associative series over
the basis of axioms with the mapping of integral and differential estimates of reality
and the allocation of random and domain-oriented information to a hidden layer
stored in a separate database.

Any decision of IMC is a logically reasonable general account of estimates
of all relations with weighted coefficients of groups of relations and their priority
effects on the environment and on each other. The « intention» is determined by the
goal set for the intellectual agent, which is determined by the sequence of assess-
ments of the priorities of the impact of certain logical groups with the involvement
of a reference model that takes into account all the estimates and «perturbations»
of the sets S, AG, env, ACS. «Perturbationy is the changed state of the basic model
in relation to the reference model.

Each subsequent level of choice of ontological representation of information
i1s formed taking into account the specifics of the previous and integrated assess-
ment of the system States at a given time, in which the reference model remains
stable [9]. The algorithm of formation realize on the index of specificity of deci-
sion-making, determined by the formula:

i = F(lj, sk h(j, k)). (1)
Here:

i — a coefficient denoting the integral ratio of the situation index s, = f(h);

k — a type of situation;

f— determined by the intersection of sets( k£ and £*) to the index of specificity
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[; (j — the specificity of logic);

h — a superposition estimate (the base of event probabilities is taken into account);

n — the maximum number of types of situations for the group of vectors;

S — a situation vector; SL — a guiding vector in the logic space, type of situa-
tion, and their superposition estimate /. The following is a formalization of measu-

res j, k, h:

k=§xm
j=kxSL,
h = (k,j)o (k" j"). (2)

The type of situation determined by the number of vectors of situations. It af-
fects the choice of a group of vectors, which depending of the type IA. IA can be-
long either to one unique group of vectors or to a set of groups with similar vectors.
The choice of a certain group vector is first based on expert assessments, and then,
gaining experience, the IMC forms a knowledge base (BK) of guiding logics, from
which, depending on the group of IA, a selectable situation vector is formed that
determines the behavior of the agent. It should be noted that one guiding vector
may be transitively correlated with a set of situation vectors, and vice versa. For-

mally, this as follows: ﬁ; = ﬁ: = ﬁ; = ... The base of association of the
guides of the vectors is part of the BK logic guides.

The essence of the binary (0 and 1) guide vector is that it zeros those points
of the vectors of situations (certain groups), which IA should not «pass» to solve
the problem, the points of vectors, these are the points-actions of the space BK
guiding logic (actions of network agents). BK includes guides vector, a variety of
specification logic, the vector and the types of situations corrected estimates of ex-
perts for the S and SL respectively, and temporary behavioral characteristics on
the number of times of applications of logic and quality assessments (as an expert,
and systemic agents, appraisers). The operation of the IC according to the formula
(1) is as follows. Index of specificity of the level of ontological representation

li = L(k,j,h), 3)
what determined b(k, j)N(k*,j*)y. If there is such an intersection, then it allocated
to the estimated measure / and is with &, j — three measures of the behavior func-
tion IA for the «current» situation in the behavior space, i.e. the behavior of the
agent determines the index of logic specificity.

SL coefficients are the priorities linked through the differential component of
the genetic code of the offspring G, used in determining the index of logic specificity

i = [G(sp)dl, (4)

based on selection. Each new perturbation creates a new moment and translates the
static mental state into a dynamic one, taking into account the estimates of all per-
turbations, allowing the transition to a new time stage of the system. The state
of offspring of the genetic code G defines of estimate of the possible increase or
fall in the offspring on the vector of the space of solutions of the three-dimensional
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behavior function of the agent (the measures are sets (k, j, 4)). This measure con-

sider complete (that is, the coefficient at the point of the vector SL = 1), if and on-
ly if:

dh # 0,

dj > 0,

dk > 0. (5)

Conclusion

In this paper, a generalized model of IC data collection and analysis with a
decision-making algorithm based on the genetic approach and multi-agent method
of synthesis of decision trees and neural network using the index of decision-
making specificity synthesize. Decrease of search time in IMC cause by the algo-
rithm of selection of control decisions using estimates of sets of types of situations
and specifics of logics, instead of sets. Improving the quality of information is
achieved at each iteration by a selection of behaviors with a high frequency of a
cutoff region of the superposition is estimated by the index of the specifics of the
logic and the index of the situation that raises the level of ontological representation
of the information.
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