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THE ANALYSIS OF EXPERT SYSTEM FOR ADAPTING DECISIONS
FOR DETERMINING THE TYPE OF RADIO RESPONSE SOURCES

In this article, the authors of research described the sources of radio radiation and explained the complexity of identifying
sources of radioelectronic radiation under a priori uncertainty. Authors of the article state, that the source of radio-electron
radiation can be identified by a set of parameters of its signal. It is established that the informational nature of the signal
source of radio emission for the devices of radio monitoring depends on how reliable this signal is detected and how
accurately (precisely) its parameters are determined, which are useful days of radio monitoring of the message or value.
Because signal tracking always takes place against a background of different kinds of interference, the fact of detecting a
signal, as well as errors in measuring signal parameters and selecting messages are always random. The problem of
determining the type of signal, and therefore the source, which it emits, is partially solved by the preliminary analysis of the
ether on the hearing conducted by the operators of radiomonitoring. This makes it possible not to distract from non-
informative signals belonging to sources of radio-electronic radiation that are not showing interest to radio monitoring, to
shorten the search time for sources of radio-electronic radiation and to minimize the cost of depreciation of equipment. The
disadvantage of this method is the necessity to have a sufficient number of trained operators and to constantly increase their
training. Was given that the preparation of one operator to a professional level can last 6-12 months, it is very difficult to
provide data requirements. Therefore, in the given article it is suggested to analyze the parameters of sources of radio-
electronic radiation on a set of parameters of sources signals of radio-electron radiation with the help of expert decision
support system concerning determination of sources parameters of radio-electronic radiation. In the article, the authors
proposed an expert system for determining the parameters of sources of radio-electronic radiation using a database
management system. Unlike machine programs that use procedural analysis, expert systems solve problems in a narrow
subject area (specific field of expertise) based on deductive considerations. Such systems are often able to find solutions
that are unstructured and poorly defined. They cope with the lack of structuring by involving heuristics, that is, the rules
described in accordance with the experience of using the equipment, which may be useful in those situations where the lack

of necessary knowledge or time eliminates the possibility of complete analysis.
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Introduction

Based on the information provided in [1], the basis
of the functioning of passive devices of radio
monitoring is the detection of signals transmitting
messages (for example, the signal of air traffic control)
and the recognition of the parameters of high-power
signals of stationary, onboard, ship and ground radar
stations (RS). Informativity of the signal source of the
radio emission (SRE) for the devices of radio
monitoring depends on how reliable this signal is
detected and how accurately (accurately) are
determined its parameters, which are useful days of
radio monitoring message or value. Signal tracking
always takes place against a background of different
kinds of interference, the fact of detecting a signal, as
well as errors in measuring signal parameters and
selecting messages are always random.

In view of the above, the purpose of this article is
to develop an expert decision support system to
determine the type of radio emission sources.

Presentation of the main material

Useful information for radio monitoring is
obtained by analyzing electromagnetic fields u(t,r) on
the opening of the receiving antenna r € L during the
time te[-7/2;7/2] on the background of space-time
obstacles n(z,7). Assuming that signal and interference
are additive, then:

u(t,r,ocl-)zs(t,r,ocl-)+n(t,r), (1)

where s(z,7,0,) is the time dependent signal 7, spatial
r coordinates and parameters o, ; n(z,r) is the set of
obstacles depending on time ¢ and spatial » coordinate.

Spatial-temporal obstacles n(t,r) caused by the

joint action of the atmosphere and outer space, the
adjective noise of the antenna-feeder network, and other
noise of the reception apparatus of the radio monitoring
device.

Parameters o; and spatial parameters r bring

radio-monitoring useful information for it. Processing of
the signal from the receiving antenna of the
radiomonitoring station is almost always divided into
spatial and temporal. First of all, the processing of the
signal in space. This operation is performed by the
antenna system - a spatial filter that selects a signal
against obstacles in different areas of the space and
determines the spatial parameters of the signal
(direction to the SRE). The result of spatial processing
is, above all, the estimation of the parameters of the
spatial position and movement of the source of
radiation.

Then the signal processing is carried out by the
station receiver of the radiomonitoring in the time
domain. As a result of time processing, carrier
frequencies, radiation power, qualitative and
quantitative characteristics of modulating functions and
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other parameters of the signals of the SRE of
radiomonitoring objects are determined.

Complexity of the field structure (sometimes this
structure is called “complex signaling situation”) is
conditioned by the presence of many emitters of radio
signals and sources of indirect and unintentional
radiation, by changing the geometric, frequency and
time parameters of the emitted signals due to the
maneuvering of emitters in the space in which radio
monitoring facilities function (in the environment of
interests radiomonitoring).

Complex signaling situation is, on the one hand,
the subject of analysis for the devices of radio
monitoring, its creation involves the emission of radio-
electronic devices of radio-monitoring objects. But, on
the other hand, the complexity of the signaling situation
for the devices of radio monitoring provides the process
of detecting and defining the parameters of the signals
of radio monitoring objects against the background of
non-informative radiation. Many unnecessary radiation
is mainly and creates the background noise nlz,r),

which complicates the work of the operators of stations
of radiomonitoring. In addition, the task of monitoring
is to monitor the dynamics of changes in the signal
situation, that is, fixing signaling situations, consisting
of signals at each time in the interests of radio
monitoring.

The problem of determining the type of signal, and
therefore the source, which it emits, is partially solved
by the preliminary analysis of the ether on the hearing
conducted by the operators of radiomonitoring. This
allows you not to be distracted by uninformative signals
belonging to the SRE, that are not of interest to radio, to
reduce the search SRE and minimize the cost of
depreciation of equipment.

Disadvantage of this method can be the necessity
for a sufficient number of trained operators and a
constant increase in their training. Given the fact that
the training of one operator to a professional level can
last 6-12 months, it is very difficult to meet these
requirements.

In the case of a signal from the SRE, which is of
interest to radio operator conducts instrumental
measurements of radioequipment using radio stations
and defines the parameters of the signal, namely: F, is

the bearing frequency of the signal; 7; is the period of

pulse following; 1, is the pulse duration; 7, is the

1
period of following of signal repetition.

With the data value the operator must determine
the type of SRE using reference records or memory,
which slows down the decision-making process and
increases the probability of an error. For an operator
who has not acquired the necessary experience in
determining the type of RS, this operation is practically
impossible or very complicated and takes a long time.

In order to eliminate the above-mentioned,
negative factors and bring the speed of information
processing by the operators of radiomonitoring to the
real-time scale, for the first time an expert decision
making support system (DMSS) was developed for
determining the type of SRE for signal parameters.

In [2] states, that expert systems represent a class
of computer programs, that conduct analysis, perform a
classification, give advice and define types. They are
focused on solving problems, which usually require
expert examination by a specialist. Unlike machine
programs that use procedural analysis, expert systems
solve problems in a narrow subject area (specific field
of expertise) based on deductive considerations. Such
systems are often able to find solutions that are
unstructured and poorly defined.

They cope with the lack of structuring by
involving heuristics, that is, the rules described in
accordance with the experience of using the equipment,
which may be useful in those situations where the lack
of necessary knowledge or time eliminates the
possibility of complete analysis.

Selection of software for the implementation of
an expert system for determining the type of RS.
Software tools for the implementation of the expert
system were developed to provide the DMSS type
functions for the definition of the SRE type.

One of the effective approaches for creating a
“query-response” system is web services. Web service
or web office is a programmed system with standardized
interfaces identified by a web address.

Web services can interact with each other and with
third-party applications with messages based on specific
protocols (SOAP, XML-RPC, etc.) and transactions
(REST). Web service is unit of modularity when using
the service-oriented architecture of the application. The
basic principles of organizing systems based on web
services are described in [3].

Protocol of interaction between the software and
the web service selected SOAP protocol, as it allows
you to fully realize all the necessity of this expert
system. SOAP (Simple Object Access Protocol) is a
protocol for exchanging structured messages in a
distributed computing environment.

SOAP can be used with any application layer
protocol: SMTP, FTP, HTTP, HTTPS, etc. However, its
interaction with each of these protocols has its own
peculiarities, which should be defined separately. Often,
SOAP is used over HTTP.

It should be noted that this approach allows us to
switch to the concept of constructing a distributed
computing system and put it on a server that has high
computing capabilities and local access to databases,
difficult and time-consuming computing tasks.

Description of any web service is contained in the
XML document in WSDL (Web Services Description
Language). You can get a description of the WSDL
using a link that is indicated by an arrow.

Any expert system provides input, accumulation,
storage and analysis of expert knowledge. In order to
use them, the expert system user must have quick and
easy access to this knowledge. Aforementioned factors
led to the selection of a database as a data warehouse.
Among many database management systems
(hereinafter referred to DBMSs), the MySQL database
was selected (principles for constructing algorithms
using databases described in [6]) to provide software
compatibility.
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The implementation of the web service was
provided using the Delphi 7 programming system. This
system supports all the necessary technologies,
including SOAP and MySQL.

Architecture of an expert system for
determining the type of RS by parameters. General
architecture of the expert system for determining the
type of radar is shown in Fig. 1. It consists of the
following components:

main program - automated control system. It is a
key, organizing element in the work of the complex as a
whole;

web service - a service that is deployed on the

basis of a server personal computer (PC). Performs the
functions of receiving the request, access to the database
management system and providing a response to the
results;

MySQL DMSP - a database that provides the
input, accumulation, storage and delivery of information
that is necessary to the user.

Work of the expert system in conjunction with the
DMSS program consists of several stages, which are
indicated by the arrows with the numbers in fig. 1.

After a preliminary analysis of the ether, the
operator decides on the instrumental analysis of the
detected signal from the SRE.

2 y
1 .|  Parameter - Main v 4 N
Operator analysis program of ) Web zervice DMSP
program DMSS 6 5 MySOQL
1
| |
| !
: 8 Results of automatic determination of RS
Fem——— » type

Fig. 1. General architecture expert system determine the type of RS

In the first stage, the operator submits a command
to the program for measuring the parameters of the
signal to read, calculate and process the signal
parameters from the equipment. The result of the
staffing, combat program of the station is file with the
extension “.dat” (hereinafter - dat file), which contains
set of data on measurements for a certain period of time.

At the second stage of the work, the system loads
the newly created data file of the main program and
deduces from it all the signal parameters, namely: F},

(carrier frequency), 7; (pulse follow-up period) and t;

(pulse duration). Each of these parameters can have
several values, usually from two to five;

In the third stage, the system generates a request
for a web service as a function:

Param 7, RLC (SF,ST,STau), )

where SF' is the a set of specified carrier frequency
signals (up to five values) separated by a space
character; ST is the set of defined periods of follow-up
of pulses in a signal (up to five values) separated by a
space mark; STau is the set of specified pulse duration
in the signal (up to five values) separated by a space
mark.

At the fourth stage, the web service makes a set
SQL-request to DMSP MySQL by a certain algorithm.

At the fifth stage, after receiving data from the
MySQL database, the web service concludes, which
types of RS are suitable for the given parameters.

At the sixth stage, the web service delivers certain
types of RS in the order of decreasing the probability of
their determination and formulates the response to the
automated control system (ACS) “R” in the format:

N;;B;N,;P,;..N, P 3)

n’ n’

where N; is the name of the radar station defined by the

web service; P, is a probabilistic factor, that matters in

conditional clauses (the greater the value of the
coefficient, the more likely, that the station signal
corresponds to the calculated parameters).

At the seventh stage of the expert system, the
DMSS program creates an informational, interactive
display on the monitor displaying a response from the
web service in tabular form.

At the eighth stage of the expert system, the radio
monitoring operator must confirm the version of the
result of the system, that it considers most probable.
This function is necessary because sometimes the
probability P of two or more RS is approximately the
same. In this case, the operator makes his choice based
on other knowledge or a priori information.
Confirmation is performed by double-clicking the left
mouse button of the “mouse” type on the line with a
correctly defined RS. As a result of confirmation, the
bearings on the RS are applied to the map, in case, if the
RS is determined by the ground, then the information
about its work is entered in the table and schedule of the
stationary RS. In case of detection of on-board or ship
RS, information about it is entered in the monitoring
table of the air (marine) situation.

Algorithm of the expert system for determining the
type of radar is shown in Fig. 2. This algorithm is an
integral part of a web service located on a database
server in order to increase the speed of the web service
access to the database server, avoiding low-speed data
transmission channels.

At the first stage of the algorithm, reception and
downloading of parameters measured by the monitoring
station and transmitted through SOAP to the web
service is carried out.
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At the next stage, the
tolerances on the carrier
frequency F;, are determined

by the formulas:

F,
FHmm = FH +(_HJ s (4)

K

F
FHmin = FH _(KH J ? (5)
F

where K, 1is the admission

factor taking into account the
inaccuracy  of  frequency
determination by the station of
radio monitoring. Coefficient
K determined based on the

reasons for the error of
determining the carrier
frequency of the signal by
equipment of the radio
monitoring  station, namely

+£11 MHz and K.=2000;

F H,, F H,, is the maximum
and minimum carrier
frequency, taking into account
the coefficient of tolerance.
Next step in the database
is to select all possible radio
sources that correspond to the

range

FHmin SFHSFHmaX’

after which their names are
entered into an intermediate
array of types of SRE. Each
coincidence value £y with
reference adds to the total
probability of a weighted value
Pr =3.

At the end of the analysis
of the coincidence of the
measured values with values in
the database, taking into
account the coefficient of
admission K the SRE search
algorithm is launched for
Somin a0d f, .. tablertr_rls.
after which their names are

entered into an intermediate
array of types of SRE.

In this analysis, all
possible radio sources that

match the range are selected
from the database

Tt <Fu < fu,,. -

min

downlead values
SFijil, 5Ti[i], Standi

dowrload values
SFMax * Fri30a0
SFMin - Fri2000

fori=0io 4

SELECT tip WHERE fni «= SFMan AND fri ==5FMin

for it=0 ta TIp Count

MazaTipfl = Tig

SELECT b WHERE frmint <= Fi AND fimay ==F

far =0 o SO0
fof |'= o 100

MaseRLE[ =" or
{MazaRL3]]=MasaTielil

Tar iz=0 bo Tip Caunt

Wa=:=Tip[] = Tip

Magshl S[j|-=Mazs T
WAt Ark| 5] =
Mesether ALSE|+3;

J'_l

MazsKLi =massTiplil;
MassverHLA[]] =
MassyerRLs]|1+3;

ldentical procedures for
STIf]. Staufi]

Tor |:=0 to 100

MassherRLE{i|>MaxTipRLS

MaT aR L5 <MassWierALS|l];
b umbdasl;

h 4
and

Sart_Shell] MazsierRLs, MassALS), .

Fig. 2. Partial algorithm of the expert system
for determining the type of RS by signal parameters
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Since the inclining of the carrier frequency in a
certain area of values is less informative than the
correspondence with a specific value, then each finding
value F; within

mein

SFy < THpy
adds to the probability value the weight factor
Pr =1.

2

Similarly, two blocks are used to search for the
matching of measured values by reference to 7; (pulse
follow-up period) and t; (duration of impulses). At the
and T,

same time value T, " min

i max

7T+ () ©)

where K, is the tolerance factor, which takes into

are calculated by the
formulas:

account the inaccuracy of determining the period of
follow-up of pulses by the station of radiomonitoring.

Since the avarage square error of measurement 7;
(period of pulse following up) no more 0,1 mcs, and the
range for defining this parameter is significant 2-79999,
coefficient K, defined

K, =1000.

Y;max’nmin
of the pulse follow-up period, taking into account the
admission coefficient.

Value 1; .. and T; .

S +(%{) , (8)
=~ V) ©)

where K, is the tolerance factor, which takes into

is the maximum and minimum value

are calculated by the
formulas:

account the inaccuracy of determining the period of
follow-up of pulses by the station of radio monitoring.

The device square error of measurement T,

(duration of impulses) no more, than 0,1 microseconds,
coefficient K is defined and makes up K,= 2000;

T T is the maximum and minimum value of

i max’ ‘i min
pulse duration, taking into account the coefficient of
tolerance.

When weighing weight coefficients in cases with

T; and t; value of weight coefficients P =1 and
P =1.

After creating an array with a list of SRE and their
total probabilistic parameters whose parameters are
more or less consistent with the reference ones, the
algorithm of the expert system works by sorting the
array that places the SRE in the order of decreasing their
probabilistic values.

Last stage of the web service's work is to formulate
a response to the radiomonitoring program and transfer
it to the SOAP protocol.

After receiving a response from the web service,
the radiomonitoring program displays the values of the
SRE type table for confirmation by the operator of the
radio monitoring station.

Conclusion from this explosion

In order to solve the scientific problem of
automation of the process of detection and recognition
of radiation sources, for the first time an expert system
was supported for decision-making on determining the
type of SRE in terms of its signal parameters in the
interests of radio-monitoring. As the system advises the
operator of the radio monitoring station on the most
likely option, requirements for qualification of
operators can be reduced, which significantly reduces
the financial and time costs for their training, and the
process of work at the station becomes part of training
the operator.

Directions of further researches on the
improvement of the software algorithm of the expert
estimation of the signal, subject to the deep
modernization of the equipment, will allow the
transition to semi-automatic or fully automatic
operation of the radio monitoring station, which will
open new possibilities and significantly increase the
efficiency of radio monitoring through increased
efficiency and reliability of decision-making by
operators of radio monitoring stations.
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AHaJIi3 eKCNIePTHOI CHCTEMH MATPUMKH NPHITHATTS pillieHb
10 BU3HAYEHHIO THITY JKepes pafioBHIIPOMIiHIOBaHb

C. C. T'auenko, 1O. A. ByunHcbknit

ABTOpaMu NpoaHali30BaHi JKepesa palioeNIeKTPOHHOIO BHIIPOMIHIOBAHHS 1 ONMCaHa CKIaAHICTh iX igeHTHdikanii npu
anpiopHiil HEBM3HA4YEHOCTi. 3asBJIEHO, IO JDKEPENO PajiOeIeKTPOHHOIO BUIIPOMIHIOBaHHA MO)Ke OyTH iJeHTU(IKOBaHUH
HabOpoOM napaMeTpiB Horo curnany. BeraHosieHo, 10 iHGOpMaliiiHui XapaKTep JpKepena CUrHally pajlioBUIIPOMIHIOBAHHS JUIS
HPHUCTPOIB PaJiOMOHITOPUHTY 3aJISKUTh BiJl TOrO, HACKUIBKM JIOCTOBIDHMI 1€l CHI'HAJI 1 HACKUIBKM TOYHO (IOCTOBIpHO)
BU3HAUCHI NapaMeTpu, sKi Horo ineHTH(iKytoTb. OCKUIBKM MOHITOPHHI CHIHAJIB 3aBXKIM BilOYBA€TbCA HA TIIi Pi3HUX BHIIB
neperkos, (Gakr BUSABICHHS CUTHaly, a TAaKOXX [TOMMWJIKM Y BUMIpi HapaMeTpiB CUrHaly Ta BHOIp IOBIJOMIICHb 3aBXKIU
BunakoBi. [IpoGiieMa BU3HAaUCHHS THITy CUTHAILY i, OTIKe, JUKepela, sIKUi BiH BUIIPOMiHIOE, YACTKOBO BUPILIYEThCS MOIEPEIHIM
aHaiizoM edipy Ha ClIyX, SKUH IPOBOJUTBCSA OlEpaTopaMu panioMoHiTOpuHry. lle n03BONse He BiJBONIKATHCS BiX
HEiHQOPMAaTUBHUX CHI'HAJIB, IO BIAHOCATHCA 10 JDKEPEI PalioelIeKTPOHHOIO BUIIPOMIHIOBAHHS, SIKI HE BHABILIOTH iHTEpecy
JUISL paJliOMOHITOPUHTY, CKOPOTHUTH 4ac IOIIYKY JUKEpes pajlioeIeKTPOHHOIO BUIIPOMIHIOBAHHS i 3BECTH 0 MiHIMyMYy BapTiCTh
amopTu3awii obnaaHanHs. HemomikoM boro MeToay € HeoOXiIHICTh MaTH JOCTATHIO KUTBKICTh HABYEHHX OIEPATOpiB 1 IMOCTiliHe
X HaB4aHHA. Bu3Ha4eHo, 110 MiIroToBKa OHOrO oneparopa J0 mpodeciiHoro piBHsI Moxke TpuBatH 6-12 Micsuis. ToMmy B naHii
CTaTTi NPOIOHYETHCS MPOAHAII3YBATH IIapaMETPHU [KEPEIT PalioeNeKTPOHHOIO BUIIPOMIHIOBAaHHS 110 HA00PY MapaMeTpiB IKepell
CUTHAJIIB PajliOeIEKTPOHHOIO BUIIPOMIHIOBAHHS 3a JIONIOMOTOI0 CHCTEMM HiJTPUMKH IIPUHHSATTA pIillCHb 110 BU3HAUYCHHIO
[apaMeTpiB JUKEpeN PajioeIeKTPOHHOTO BHUIIPOMIHIOBAHHSA. Y CTAaTTi aBTOPHM 3alpPONOHYBAIM EKCIEPTHY CHCTEMY [UIS
BU3HAUCHHS [1apaMEeTPiB JUKEPeN pajioesIeKTPOHHOI0 BUIIPOMiIHIOBaHHS 3 BUKOPUCTAHHAM CHUCTEMH YIPaBIIiHHS 0a3aMu JaHHX.
Ha BizMiHy Bil MalIMHHUX NpOrpaM, sIKi BAKOPUCTOBYIOTH IPOLIEAYPHUI aHAIIi3, €KCIEPTHI CHCTEMM BUPILIYIOTh IIPOOIEMH Y
BY3bKill TmpeaMeTHil obnacTi (creriajibHa raiy3b 3HaHb) HA OCHOBI JIEIYKTUBHUX MipKyBaHb. Taki CHCTEMH 4acTO MOXYTh
3HAWTH pIIICHHA, sIKi HECTPYKTYPOBaHICTb 1 IOraHO BHU3HAueHi. BOHM CIPaBISIOTBCA 3 BIACYTHICTIO CTPYKTYPYBaHH,
BHUKOPUCTOBYIOUH €BPHUCTHKY, TOOTO IpaBHiIa, ONKCAHI BIAMOBIAHO 10 AOCBiTY BUKOPHCTaHHS OOJIaJHAHHSA, SIKI MOXYTH OyTH
KOPHUCHI B THX CUTYallisIX, KOJIU BiZICYTHI HEOOXi/IHI 3HaHHSA a0 KUIbKICTh Yacy BUKIIFOYA€ MOMXJIUBICTh IOBHOTO aHAII3Y.

Karo4doBi ciaoBa: pajiOMOHITOPUHI; €KCIIEPTHA CHCTEMa; CHCTEMa IATPUMKM INPUHHATTS PILIEHHS; PO3MOJiICH]
00YHCIIEHHS.

AHaJIN3 IKCNIEPTHOM CHCTEMBbI NMOANEPKKH NPHHATAS PelIeHHii
IO ONpeeJIeHHI0 THIIA HCTOYHUKOB PAIHON3TydeHHIT

C. C. Tauenko, 1O. A. ByunHckuit

ABTOpaMH HCCIICOBaHBl MCTOYHUKU DPaJHOU3IYYCHUS] M ONMCAHA CIOKHOCTh MX HICHTH(DUKALMM IPH anpUOPHOH
HEOIPEICNICHHOCTH. 3asBJICHO, YTO MCTOYHHUK PAAHOICKTPOHHOIO M3IYYEHHs MOXKET ObITh MACHTU(GUIUPOBaH HAOOPOM
[IapaMeTPOB €ro CHrHaua. YCTaHOBJICHO, 4TO HMH()OPMALMOHHBIH XapakTep HCTOYHHKA CUTHAJA PaJUOU3IYYCHUS UL
YCTPOMCTB PaJMOMOHUTOPUHIA 3aBHCUT OT TOr'0, HACKOJIBKO JIOCTOBEPEH J3TOT CHTHANI U HACKOJIBKO TOYHO (ZOCTOBEPHO)
OIIpE/IeNICHBI NTapaMeTphl, KOTOpbIe ero UACHTUGHUIHPYIOT. [I0CKOIbKY MOHUTOPUHI CHTHAJIOB BCETAa NMPOUCXOIUT Ha (oHe
Pa3NUYHBIX BHUJOB IIOMeX, (akT OOHapyXeHHs CHIHaJla, a TAKke OMMOKM B H3MEPEHHM IapaMeTPOB CHTHAJa U BHIOOD
coobmeHuit Bcerna cydaidusl. [Ipo6iema onpeeneHus THIIA CHTHANIA |, CIIEJOBAaTEIbHO, HCTOYHNKA, KOTOPHI OH H3ITyYaeT,
YaCTHYHO PeIlaeTcsi IpeBapUTeIbHBIM aHAIN30M d(GUpa Ha CIIyX, KOTOPBIH IPOBOJUTCS ONEPATOPaMH PaJHOMOHUTOPHHTIA.
OTO0 NO3BOJSIET HE OTBIEKAaThCsS OT HEUH(POPMATUBHBIX CHUTHAJIOB, OTHOCSIIMXCS K MCTOYHHKAM DaJHO3IEKTPOHHOIO
M3IYYCHUs, KOTOpble He IPOSBISIOT HMHTEpeca Ul PaJUOMOHUTOPUHIA, COKPAaTUTh BpPEMsl IIOUCKA HCTOYHHKOB
PaANO3IEKTPOHHOI0 U3JIyYEHHS U CBECTH K MUHHIMYMY CTOMMOCTb aMOpTH3aLyu obopynoBanus. HenxocraTkoM Toro Merona
SBISIETCS. HEOOXOOMMOCTb HMETh JOCTaTOYHOE KOJIHMYECTBO OOYYEHHBIX OIEPaTopoB U IIOCTOSHHOE HX OOydeHUe.
OmnpezeneHo, 9To MOArOTOBKA OJHOrO oIiepaTopa 10 MpodecCHOHAIBHOTO YPOBHS MOXKET MIUThes 6-12 Mecsnes. [TosTomy B
JAHHOHM CTaThe MpeIUIaraeTcs IPOaHANM3MPOBATh HapaMeTPhl HCTOYHHMKOB PAAMOdNICKTPOHHOIO H3IYy4eHHsS IO Habopy
[apaMeTPOB HMCTOYHHUKOB CUTHAJIOB PaJHOIEKTPOHHOTO M3IYYCHHUS C IIOMOLIBIO CUCTEMbI NMOANEPIKKU MPUHATUS PEIeHHi
[0 ONpEeJeIeHNIO [TapaMeTPOB HCTOYHUKOB PAaJNOdIEKTPOHHOIO H3IydeHHs. B craThe aBTOPBI NPEUIOKUIH IKCIEPTHYIO
CHCTEeMY I OIPEICNCHUs [apaMeTPOB HCTOYHHMKOB DAaJHONICKTPOHHOTO H3IYYCHUS C WCIIOIb30BAaHUEM CHCTEMBI
yIpaBieHusi 0a3aMH JaHHBIX. B OTIHYMe OT MAIUIMHHBIX NIPOrpaMM, KOTOpbIE MCIIONB3YIOT NPOLENYPHBIH aHaIu3,
9KCIIEPTHBIC CHUCTEMbl PEIIAIOT NPOoONeMbl B Y3KOH NpeaMeTHOH obnactu (crenuanbHas oOJacTb 3HAaHMH) HA OCHOBE
JIEAYKTUBHBIX COOOpakeHWH. Takue CHCTEMBl 4acTO MOIYT HAaWTH PELICHUs, KOTOpble HECTPYKTYPHPOBAHHBI M IUIOXO
omnpeneneHsl. OHU CIPABISIOTCS C OTCYTCTBHEM CTPYKTYPUPOBAHHUS, MCIIONb3YS IBPHCTHKY, TO €CTh IIPAaBHIIA, OMHCAHHBIE B
COOTBETCTBUM C ONBITOM HCIIOJNB30BaHHUS OOOPYIOBAaHMs, KOTOpbIe MOIYT OBITh IIOJE€3HBI B TEX CUTYyalWsX, KOrza
OTCYTCTBYIOT HEOOXOANMBIC 3HAHUS WU KOJINYECTBO BPEMEHH UCKIII0YaeT BOZMOXKHOCTh ITOJHOTO aHAIN3A.

KawueBble cJioBa: PaIuOMOHUTOPUHI'; OKCIIEPTHAsA CUCTEMa; CUCTEMa IOAACPIKKH TIIPUHATHA PCLICHUA;
pacnpeacIC€HHbIC BBIUYHCICHUS.
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