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Abstract. The information technology of data fusion for complex multifactorial
systems based on the neuro-fuzzy approach is considered. The use of soft sensors
allows to reduce the uncertainty or ambiguity of the data and improves the resolution
when defining situations.

The task of control is related to the need to define a complete set of variables to
describe the state and take into account the properties of the object. An essential
feature of real-time systems is the complexity of quantitative assessment of object
parameters, value variations in different situations and conditions. The parameters
depend on many factors, which significantly complicate the model, increase the
dimensionality, and the refinement of the model turns out to be impossible due to
insufficient accuracy or immeasurable parameters. At the same time, unaccounted for
effects can significantly affect the dynamics of the object, and the included inaccurate
data can worsen the quality of control.

An unambiguously defined list of influencing indicators usually does not exist
due to the lack of clear knowledge about their number, evaluative ability and
reliability of these indicators. There are also no criteria by which the optimal set of
values should be selected.

The state of a dynamic object at any moment is a point in the n-dimensional
space of possible combinations of factors, the number of which is unlimited. The size
of the system state space is determined by the number of possible configurations, and
with a large number of factors it becomes infinite. The current state, which is the
result of multifactorial interaction, cannot be described and recognized with absolute
precision. At a moment, the state of the object can be specified by a n-dimensional
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vector g, =(a,,a,,..,a,) in the infinite space of possible states that is at the input of the

control system.

In conditions of incomplete certainty, situational awareness is formed from many
independent sources. State assessment is based on data fuzziness. Some properties
that are unmeasured can be replaced by proxy variables that correlate with exposure
through other data based on the effects they exert. Achieving the aim of control
requires knowledge of the relationships between influencing factors. For a more
accurate definition, the properties of data complementarity and integration between
parameters should be taken into account. This interaction requires a change in the
processing of input data.

Neuro-fuzzy modeling is a data processing method using intelligent technologies
for modeling human thinking and decision-making. It is a modern approach based on
approximations and flexibility. It is created with the help of two elements —
adaptability and knowledge. Fuzzy logic describes the mechanism of logical
inference under incomplete certainty, and the neural network provides training and
adaptation of the model. The state of the object to predict the dynamics is determined
programmatically by combining measurements of the object parameters, environment
and linguistic description using special algorithms, creating so-called soft sensors.
Technically, this is not a special method of combining sensors; intelligent methods
based on neural networks allow combining and processing information from many
Sources.

Non-interacting factors a,, a,, ..., a,, the limits of which are the intervals

determined by the selected membership functions to a separate area u, (a), for a 3-
dimensional composite input variable are graphically presented in Figure 1.
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Fig. 1 — Granule of information on a certain property of the object

The current state of the control object is evaluated using fuzzy rules of the
knowledge base, which form a fuzzy decision area. Situations can be modeled using
various merge operators. By applying the algebraic or logical product operator

A@,,a,,58,) = A (8) x Ay (a,) <. x Ay (a,)
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the configuration area of the possible values of the integral parameter is the best
description of the current state. Separation of emerging situations occurs according to
a fuzzy algorithm, the task of which is to classify objects given by feature vectors in
an infinite space to determine the strength of the controlling influence.

Conclusion. Data fusion reduces the uncertainty or ambiguity of data and
improves resolution when defining situations. At the same time, the dimensionality of
the input data vector of the neural network decreases. Information technologies using
a set of modern means and methods of data collection, storage and processing
provide an opportunity to manage, ensuring high quality.
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Bimnosiguno mo cranmapty [1] IES 1SO 31010: 2009 Risk management — Risk
assessment techniques, a came ¥oro HarionansHoro Biamosiguuka JCTY IEC/ISO
31010:2013 (IEC/ISO 31010:2009, IDT. KepyBanHsi pu3nkoM. MeTon 3arajibHOTO
OI[IHIOBAHHS PU3HMKY) 3arajibHe OI[IHIOBAHHS PU3UKY — I1I€ CIUIBHUNA Tpolec
11eHTHUIKYBaHHS PU3HKY, aHATI3yBaHHS PU3UKY Ta OI[IHIOBaHHS PU3HKY. 3arajibHe
OI[IHIOBaHHS PU3UKY MOXHa MPOBAJIUTH HA PIBHI Opraxi3ailii, Ha piBHI MiAPO3/IIIB,
CTOCOBHO MPOEKTIB, OKPEMUX BHIIB AISUTBHOCTI a00 KOHKPETHUX PHU3UKIB. PizHuUM
OTOYEHHSIM MOKYTb BIJITIOBIIaTH Pi3HI 3aCO0U T4 METO/IUKH.

3aranpHe OIIHIOBAaHHS PU3MKY Ja€ 3MOTY THUM, XTO MPUKUMAE PIIEHHS, a TaKOX
BIJIMOBITAJIBHUM CTOPOHAM Kpallle PO3yMITH PHU3HUKH, SIKI MOXKYTh BIUIMBATH Ha
JOCSITHEHHS 1IUJIeH, aJeKBaTHICTh Ta PE3yJbTAaTUBHICTh 3alpPOBAKEHUX 3acO01B
KOHTpoJtoBaHHs. Lle 3a0e3neduye OCHOBY IJisi MPUUHATTSA PIIEHb LI0JI0 HANWOUIBII
BIIMOBIAHOTO MIiAXOAY 1O OOpoOJssHHS pu3WKIB. BuxXigHi JaHl 3arajbHOTO
OIIIHIOBAHHSI PU3UKY — II€ BXIJHI JlaHi JJIs TPOLECIiB NPUUHATTS pIlIEHb B
opranizamii. J[anuii KOHUENTyaJbHUM MiAX1J MOXHA 3aCTOCYBYBAaTH Ha TPAHCIOPTI,
30KpeMa 1 3aI3HUYHOMY, 3 TOYKHA 30py OI[IHIOBaHHS PHU3UKY, a caMe€ HaCTaHHs
HEraTHBHUX HACIIKIB B Pe3yJIbTaTl Horo peasnisarii.

B crannmapTi onricano 31 MeTo;1 OLIHIOBAHHS PU3HKY, B TAHOMY BHUIIAJKy MA€THCS
Ha yBa3l BK€ HE 3arajbHe OIIHIOBAHHS, a HOTO BUMIPIOBAHHS 3 METOI0 €(EKTUBHOTO
KEepyBaHHS Ta, BIJIMOBITHO — MiHIMI3aIIii.
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