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Abstract 

In the context of applied human-machine systems syn-
thesis we consider the class of the integrated intelligent 
systems with the extended tool sensorium which major 
components are input channels of the verbal and acous-
tic speech information. We formulate the main princi-
ples of information model-universum synthesis which 
semiotics identification and categorial structurization of 
units can be used as a basis of the mechanisms of the 
analysis and synthesis of arbitrary natural and artificial 
languages in their verbal interpretation. Results of mod-
elling a factographic knowledge subsystem of the inte-
grated intelligent system may be used in particular for 
solution of a problem of the normative documents se-
mantic analysis in various subject fields. The problem of 
ambiguous interpretation of the text in case of normative 
documents computer analysis is discussed. Decision is 
suggested for unambiguous normative documents inter-
pretation of normative documents coonected with devel-
opment of conformed semantic bijective dictionaries.  

1. Introduction 

Nowadays there has been developed a number of the 
automated tools for the acoustic speech information input 
into computing systems, for its transformations into the 
verbal data presentation and their storage on optic and 
electronic devices [1]. For developing intelligent sys-
tems (IS) with the expanded tool sensorium acoustic 
speech information input components are the element of 
an environmental information perception IS subsystem.  

IN perceived at sensorium level is transformed into 
elements of IS knowledge subsystem. Thus the speech 
information in the integrated intelligent system can be 
represented by physical (signal) and verbal components. 
Open information processes modelling in the IS assumes 
information model-universum synthesis various explica-
tions of which reflect processes of functioning both as 
the sensorium and as knowledge representation and a 
logic conclusion subsystems of the IS. 

2. Main principles 

The thesis about secondariness of the language (as a base 
for signal-semiotics communication in anthropomor-
phic intelligent systems) and its formal models in relation 
to primary-homomorphous projectively-sensory and se-
mantic-formed information models knowledge subsystems 
of arbitrary intelligent systems is suggested to be used as 
the basis for the concept of a model-universum (UM) 
synthesis of the information (IN) [2-3] describing and re-
flecting key properties of information organization and in-
teraction of arbitrary material systems (MS) of objective 
reality (OR).  

Results of sequential synthesis of IN models (in the 
aspect of MS information forms (IF) detection as initial 
explicand of the model) down to abstract in a strict 
mathematical context explicate forestall an investigation 
phase of various characteristic properties of the synthe-
sized models both measurable including “an amount of 
the IN” and “an amount of the semantic IN” and “an 
amount of the IN value” and nonmeasurable in definite 
explicate.  

Results of the carried out analysis of existing IN 
models fix basic boundedness of their application area 
and allow to generate main demands to the procedure of 
model-universum synthesis:  
-  UM should characterize static aspect of an analysed 
subject essence of a prototype system and its main charac-
teristic properties;  
- the synthesized model should provide dynamic aspect 
of open modelling of all elements within researched 
classes of intelligent information processes (IIP);  
- the models set of pragmatic information characteristics 
should provide a solution of a complex problem of the 
intelligent component IIP automation [2-3].  

Key elements of the suggested approach to the IN 
UM synthesis are based on the number of principles 
suggested in [2]:  

1. The principle of “an essence objectivization” 
underlies any process of modelling of an arbitrary OR 
phenomenon and demands unconditional determining of 
a researched phenomenon essence (namely the IN) even 
in the context of a disposable semiotic-linguistic tools of 
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anthropic thinking (the theory axiomatization). Results 
of implementation of the given principle are explained in 
the context of the attributive-categorical concept of the 
IN (ACCI) [3]. 

2. The principle of “semantic interpretation correct-
ness” is connected with the realization of bijective corre-
spondence necessary conditions of used terminological 
tools to a system of used concepts and representations. 
The given principle attracts a basic possibility of the 
model semantic communication in anthropic (scientific) 
cluster of subjects. The results of implementation of the 
given principle are explained in the context of the ACCI.  

3. The principle of modern “structuralism” is 
based on initial multivariate structure and the quantum-
discrete nature of modelled OR, reflected in its struc-
turalistic physical and mathematical models (as its 
homomorphous patterns). Levels of structural detailisation 
of used models (micro- and macromodelling) are defined 
by definite practical requirements. Limiting distinction 
characteristics (according to G.Lejbnits) of OR MS IF 
attributes actually identify boundaries of anthropogenous 
IN modelling.  

Sequential semiotic (linguistic) models being a 
unit of organization of an adaptive control in the set of 
finite IS in conditions of information resources bound-
edness can be classified as secondary ones in relation to 
structuralistic ones (the necessity of their usage is 
caused, first of al,l by practical expediency of research 
of the IS with communication channels of the limited 
channel capacity).  

4. Principles of “primacy” and “measurability” un-
derlie the process of an explication of the IN UM from 
its apriori initial explicand - the IF of an arbitrary MS up 
to abstract explicate characterized by properties of 
measurability.  

The usage of two interconnected paradigms is pos-
sible during a sequential explication of the initial con-
cept: the object one and the relational one. Having de-
fined traditional object one as initial paradigm the arbi-
trary MS may be represented as a subsystem of some 
universal large system of a higher level of hierarchy or a 
set of subsystems of an arbitrary level of an enclosure. 
Each subsystem can be stated as an object (“an atomic 
MS”) with quite determined number of characteristic 
properties, the objects in the MS being connected by a set 
of characteristic relations (connections). Relational para-
digm will be auxiliary one for cases of a defining charac-
terization of relations among MS objects MS.  

The apriori structuralistic model-universum (SMU) 
of the IN is the initial model of the MS IF describing its 
physical form of life. The structure of relations among 
the units of the initial MS model is defined by physical 
laws of existence (interacting) of the definite OR imple-
mentation. Thus any modeled object of the OR in com-
mon setting is the finite MS existing in the limited exis-

tential locus according to J. Barwice. Its current (instant) 
state is characterized by quite determined finite OR IF.  

In turn, the measurability of an abstract explicatum 
of the SMU is a necessary condition for the transit from 
qualitative concept analysis intrinsic to classical logic 
and linguistics to quantitative performance analysis of a 
prototype system (in a morphismes system: the essence 
of the IN       the set of conceptual models of the IN 
       the set of abstract models of the IN        measurable 
/ nonmeasurable) properties of IN models).  

Owing to primacy of an abstract explicand of the 
SMU as the model of the MS IF quite determined meas-
ure on the SMU can be chosen as measures of “the 
amount of the IN” in the MS IF, in the simplified treat-
ment - “amounts of the IN”.  

5. A principle of “the sensory model projectivities” 
characterizes arbitrary OR sensory information model 
(SIM) (the model of 2nd SMU level) of the artificial or 
natural origin IS as the “projective” model of the SMU 
objectively realized on a limited set of perceived OR 
physical attributes (a homomorphous image of a reality). 
The performance of a subsystem of perception realized 
in anthropic IS through main sense organs, define in the 
model of 2nd level choice of a finite subset of parameters 
(values of parameters) of the MS IF SMU.  

The model of 2nd level characterizes objective ca-
pabilities of anthropomorphic IS (AIS) to perceive the 
MS IO and defines initial conditions of incompleteness 
and an illegibility of the SIM:  
- map of infinite-dimensional models of the OR IF or 
finite models of the MS IF of the big dimension (on 
number of parent elements) in the IS SIM of the limited 
dimension;   
- hypothetical boundedness of AIS sensor-receptor sub-
systems on potential number of OR MS objectively-
independent characteristic properties (lack of the sensor 
controls - receptors perceiving some quite determined 
properties of the MS – transmission environment);  
- boundedness of perception spectra of the chosen char-
acteristic properties perceived by the MS IF;  
- the finiteness of the interior alphabet in the model of 
the SIM implies also a finiteness of a set of distin-
guished signals that is necessarily connected with 
clusterization of objects of the 1st level SMU model. As 
a the result classes of close (in common setting a perpetual 
potency) but basically various signals for the 1st level 
model are mapped in a unit (object) of the SIM that is 
equivalent to usage of illegible (soft) measurements. 

The adequate OR sensory model must save prop-
erty of a system wholeness of perceived MSS (“objects 
of perception”) when the MS image is a complete image 
and be aimed to form an image of maximum entirety. 
The suggested approach to modelling of a sensory AIS 
subsystem with the SMU usage is essentially close to a 
position of Gestalt in psychology (“gestalt” as a com-
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plete system image) and the model of the natural intelli-
gence sensorium according to A.Chechkin-G.Voronkov.  

6. The principle of “categorical knowledge struc-
turization” is the basic in aspect of simulation of AIS 
knowledge subsystems (KS) when the sensory OR 
model complicated with initiating of tools for categori-
cal knowledge structurization (models of the closed SKS 
of individual IS) is postulated as the initial model of the 
SK (the model of 3rd level of the SMU) 

Hierarchical categorization of the knowledge pre-
sented at 1st level of hierarchy by figurative OR models 
is a necessary unit for minimization of the involved in-
formation resources of arbitrary finite AIS (in particular, 
dimensions of decision making  algorithm input in the 
inference mechanism) and AIS semantic communication 
organization in channels with the limited channel capac-
ity. The mechanism of creation and development of a 
categorical tools uses semiotic operations of generating 
categories of the higher order on a basis of “names-
categories” of the lowest one (forming of the named set 
of the categories joined by quite determined set of indi-
cations - properties).  

The AIS SK categorical model is in aspect of 
genesis secondary in relation to the 2nd level SMU and is 
made up on its basis by initiating an additional system of 
anthropogenous limitations. The 3rd level SMU model 
can be used as a basis of the abstract structuralistic 
model of semantics of a communication environment of 
AIS set swallowing such known knowledge representa-
tion models as frames, semantic networks (metanet-
work), rule-oriented and logic systems.  

7. Principles of “communication reduction” ensure 
the support of SMU bijective morphismes (1-3rd levels) 
in logic-linguistic anthropic models of the MS (the IF of 
the MS) and their verbal - textual implementations (the 
model of 4-th level of the SMU) intended for organiza-
tion current or postponed (with fixing the IO on the ma-
terial environment) AIS semantic communication in the 
definite communicative environment.  

Principles of “communication reduction” underlie 
the algorithmic procedure of inverse reduction of an 
SMU abstract explicate in semiotic-linguistic model of J. 
Neumann and the procedure of direct reduction of the 
NL linguistic model in the SMU (formation of the struc-
turalistic model from textual representation of the verbal 
IN).  Principles of “communication reduction” of SMU 
abstract explication in sequential semiotic models ensure 
correlation of the SMU with known IN linguistic mod-
els, including the informational communicative model 
according K. Shennon.  

8. The principle of “metamodeling” reputes direct 
SMU usage as metamodel elementary objects of a higher 
level of abstraction.  

Usage of widely spread OR IF 2-4th level models  
allows to describe in the adequately individual proper-
ties of researched MSS but thus causes violation of a 

wholeness of system OR perception that is connected 
with secondary (in relation to the SMU) character of 
their generation. The involvement of a “metamodeling” 
principle in a dynamic metamodel of the target informa-
tion process in the IS reputes to use an abstract explication 
of the SMU as model of current (static) states of the IS 
units. In particular using the automatic approach to simu-
lation the IS of the SMU models sets of inputs and outputs 
of a metaautomaton, the function of transits and an output 
of a metaautomaton are implemented immediately in a 
signature of algebraic operations of the SMU.  

9. The principle of “a constructive universalism” is 
oriented on axiomatic conditions of sufficient SMU de-
termining for a characterization of arbitrary actual and 
potentially feasible objects of researched processes.  

The universality of the SMU should provide corre-
lation of methodological aspects informatiology with a 
problem of information object modeling, save classical 
results of the quantitative “mathematical theory of com-
munication” according to R. Hartli - K. Shannon and 
thus completely describe from the formal point of view 
arbitrary pragmatical attributes of the MS IO in its ab-
stract explication.  

Genealogic SMU primacy and lack of formal limi-
tations on parameters of abstraction and detailing 
should provide a possibility of model usage as the 
mechanism of implementation of a fundamental princi-
ple of potential constructive object realizability. As a 
result the arbitrary information object of the IIP can be 
repaired on the basis of its information model presented 
by SMU. 

3. Application 

The problem of the normative document semantic analysis 
in various subject fields can be solved on the basis of de-
veloped knowledge representation model. 

Nowadays the similar problem is solved by using 
various expert systems in definite subject fields. Such 
expert systems allow to create databases in particular 
widened knowledge bases, dialogue systems based on 
the limited natural languages, intellectual machine trans-
lation systems and automatic text documents classifica-
tion systems with use of neuron networks algorithms. 

It is necessary however to note that algorithms of 
the semantic and syntactic analysis used in such systems 
do not allow to process effectively the texts abounding 
multiple-valued expressions. Such expressions are found 
in publicistic texts. Unfortunately authors of the norma-
tive documentation that is the purpose of our considera-
tion do not avoid them either. These are texts of norma-
tive-legal (laws, decrees, instructions, decisions, etc.) 
and normative-technical character (standards, specifica-
tions, etc.). The basic requirements made of similar texts 
are accuracy, unambiguity and clearness of information 
expression. Besides normative documents are created on 
hierarchical type i.e. documents of the lower levels 
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should be conformed with documents of the higher lev-
els. Therefore the ambiguities in such documents grow 
multiplicatively. These ambiguities can be in particular 
homonyms of syntactic and morphological type or 
polysems [4]. The synonymy, ellipsis, anaphora refer-
ences and presuppositions also do not contribute in meet 
the requirements made of normative texts. Therefore 
there arises a problem the natural language (NL) tools 
usage for the normative documents (ND) creation in 
view of set of requirements mentioned above. It is pos-
sible to solve this problem using all NL tools or tools of 
the big set of the various limited NLS or tools of the 
uniform limited NL created on the basis of conformed 
semantic bijective dictionaries. As ND concern all fields 
of activity the first way is inefficient cause of large time 
waste for suitable texts processing algorithms creation, 
great volume of memory for creation and storage of suit-
able knowledge base and as consequence time waste for 
ND analysis. Therefore the second way was chosen. 
Thus ND of various subject fields are processed by the 
tools suggested by the corresponding limited NL (LNL). 
It results in creation of various LNLS and another prob-
lem arises - processing ND in adjacent subject fields. In 
this case processing system faces the problem of deter-
mination what tools of the LNL and when to use. Thus 
we again come back to an initial analysis stage and ne-
cessity of the ambiguities analysis block creation.  

The third way in our opinion is toilful enough at 
the initial stage of universal expert system creation, nev-
ertheless it will be the optimal decision at ND process-
ing of adjacent subject domains. Such decision is possi-
ble to realize for technical ND where inconsistency can 
be eliminated by agreements what is seen from work 
with the international standards. It is determined first of 
all by the fact that the technical phenomena and re-
quirements have essentially objective character. In case 
of normative and legal documents it is more difficult to 
eliminate inconsistencies within them as they have sub-
jective-objective character.  

As it is mentioned above conformed semantic bi-
jective dictionaries are necessary in the third way usage. 
It means that during creation of bijective dictionaries for 
various subject domains they should be coordinated with 
already existing ones. The main condition should be 
unambiguity of concepts, predicates and attributes which 
can be achieved in particular by indexation at creation of 
electronic version of these dictionaries. It in turn elimi-
nates ambiguity at ND processed texts formalization.  

Availability of such conformed semantic bijective 
dictionaries enables us to solve some problems at once. 
One of them is the opportunity of document unequivo-
cal translation systems creation, another - an opportu-
nity of creation of systems of check and monitoring of 
documents in hierarchical structures on a coordination 
and an availability of contradictions one of which is in 
detail described in [5]. The third problem is construc-

tion of systems for new ND creation based on already 
existing ones. One more problem is document informa-
tion retrieval systems creation. 

4. Conclusions 

In the given report there formulated and justified the 
main principles of the information universal model 
synthesis intended for a complete and consistent charac-
terization of information processes of natural and artifi-
cial information and open structural metamodeling of 
target information processes in the IS including the ver-
bal and acoustic-speech information representation in a 
knowledge subsystem of the IS. Principles of the model-
universum synthesis are put in a basis of its abstract 
mathematical explication. In particular, measurable met-
rical k-hyperspace of semiotic-chromatic hypertopogra-
pher [2]. 
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