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MeToa ¥ aJropuTM NpeacTraBjieHuss HHPoOpMaALUU
JJisl 0OMEHA B CJI0KHOI MepapXuyecKou
aBTOMATH3HPOBAHHOM CHUCTEMe YIIPABJICHUS
B YCJOBUSAX HHPOPMAIIMOHHOHN Meperpy3Ku
M.B. Cemun

BYHI] BBC «BBA um. npogh. H.E. JKykosckoeo u FO.A. ['acapuna»
Poccus, 371600, Boponeoic, yn. Cmapuwix bonvuesukos, 54a

Paccmompena 3aoaua paspabomku memoda u ancopumma npeocmagienus uxngopmayuu 0ns
0OMEHA 6 CILOJCHOU UepapXUYecKoli A8MOMAMU3UPOSAHHOL CUCHeMe YNPAGIeHUs. 8 YCIOBUSIX
unpopmayuonnoii nepeepysku. OnpedeieHnvl Kpumepuu 6KIIOUEHUs AT2OPUMMA a2pecuposanus
unpopmayuu. Obuapyscenue axma nepespy3xu cucmemvl HPeOoNCEHO OCYWEeCENsamb NYymeém
CPABHEHUST PACCMOSIHULL MeANCOY B6030YUIHLIMU 00BLEKMAMU C 3A0AHHLIMU NOPO2AMU, KOIUYECMEd
B030VUIHBIX 00BEKMO08, HAXO0OAWUXCA 8 cucmeme 0OpabOmMKu d1eMeHmda asmoMamusupo8aHHoU
cucmembl ynpasaeHusi u no Kaxncoou 001acmu npocmpancmed, RPUKpbImol NOMexamu — Onepamopom
KOMNJLEKCA CPeOCme agmoMamu3ayuu.

Knrouesvle cnosa: asmomamuszuposannas cucmema YnpasieHusi, UHQOOPMAYUOHHAS NepepysKd,
6030VUIHBLIU 00bEKM, KOMNIEKC CPe0Cme A8mMoMamu3ayull, azpesuposaniue uHgopmayuu, nepedaia
OAHHbIX.

Introduction

Reporting method for the exchange of information in a complex hierarchical system of automated
control system (ACS) is intended to harmonize the amount of incoming information with the limited
possibilities of information transmission channels and consumer computer systems for receiving
and processing information. It should provide an idea of a large amount of information less, and, if
necessary, to restore the previous amount of information at the receiving end (in the computer system
user information) with the quality to meet customer requirements.

State information overload typical for conditions of massive strikes and dense fighting orders.
In these circumstances, when processing can form a large number of false paths, which creates
prerequisites for computing the consumer information overload of the complex, as well as channels
and processing stations that receive information from the consumer. Therefore, the method is also
designed to minimize processing errors, creating prerequisites for information overload in the system
as a whole [1].

If the characteristics match incoming information system capabilities, the system functioning
traditional algorithms. The algorithm should be included only in conditions when the conditions are

created for information overload.

Overload detection algorithm

To implement the procedure information overload detection system must determine the attributes
on which it can be identified in the system and criteria for inclusion aggregation algorithm.
The signs, which is identified with the overload of the system, is the amount of data on air situation

(marks from air objects) and quality of information [2].

— 471 —



Mikhail V. Semin. The Method and Algorithm for Providing Information Exchange in a Complex Hierarchical...

Where the number of marks on the air objects, values comparable to or higher than the performance
of the channel and the consumer, there is a situation of information overload, increase the delay of
information, reduces the quality (accuracy and reliability).

The quality of information deteriorates significantly in a dense and combat formations when the
distance between the objects in the group of comparable size and fewer gates used in the treatment
(secondary and tertiary). This one gets a few gate marks from the aircraft objects and is formed of a
large number of false paths, which creates prerequisites for information overload.

These factors indicate the need for information aggregation and, accordingly, its representation
in each group or spatially extended (interference area) Air object aggregated feature (one member) in
order to minimize errors occurring during further processing into complex hierarchical ACS [3].

We define the criteria for inclusion of aggregation algorithm.

Aggregation of can be performed on a specific object or group to air on all of the information
issued in the exchange channel.

As a criterion for the inclusion of aggregation algorithm for a particular group of markers is
proposed a criterion based on a comparison of the distance between objects in the air group and a
predetermined threshold corresponding to the size of the gate processing

(ii+1),t < 5conpAH H

AD,.. <
Kl = { (i5i+1). comnp. XY (1)

where AD 1), AH11,, — distance between i and (i+1) air objects (AO) B t-oM processing cycle; Sconp xy,
Sconpr — Strobe support for planar coordinates and altitude.

As an indication that the preconditions for the emergence of information overload channel or
the consumer and the need to aggregate all the information issued from this source, it is proposed
to use a number of marks on the air objects, commensurate with the channel capacity or the
consumer.

Inclusion criteria issued in exchange channel aggregation algorithm on the entire amount of
information K2yavlyayutsya achievement marks of air targets certain amount commensurate with the

marginal productivity of the system element
K 2:>J 2k2M maxs (2)

where J — total number of AO, are on machining; M,,,, — Maximum performance of channel (AC);
k, — coefficient determining the permissible load on the aircraft number of channels.
For the detection of an overload on the number of transmitted channels codified standard used

criterion
K,=>N>kN_,, 3

where N, N,,.. — number formed for transmission standard codified in this cycle sharing channel and
performance by the number of codified transmitted, respectively; k; — coefficient determining the
permissible load on the number of channels transmitted codified standard.

Overload detection algorithm is composed of blocks of tests K|, K,, K, is shown in Fig. 1.

In operation of the algorithm in the case of fulfillment of the criteria suggested above K, ,; = 1. It

is integrating and aggregating algorithm selection method of presentation of aggregated data.
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Fig. 1. Overload detection algorithm

Criterion K| It is determined for each group of criteria K,, K; — for all information.

In the case of the selected criteria in the channel are given information about the selected algorithm
aggregation features that characterize the group or spatially extended objects in the air and generally
summarized their characteristics.

In applying the enemy jamming the main feature is the appearance of areas of uncompensated
debris. Determining the need for aggregation and transmission of aggregated information on each,
covert interference specific area of airspace, carried out by the operator of the complex automation
equipment (CAE). The operator indicates the area veiled interference set of points on the outer
boundary of the area in places of the highest intensity. Thus, the information as a group of air facilities,
and areas of interference generated in a standard form suitable for aggregation and presentation to
share [4].

In addition, depending on customer requirements to the degree of detail on the components of
the group, it may be issued in a partially summarized or aggregated form. If an air group object is
outside the zone of active agents aggregated data are given in summary form. If the air is subject to the
active means of action zone and it solves the problem of target distribution, aggregated data are given
in summary form. In solving the problem of targeting is necessary to pass on the issue of data in a
partially summarized, and the degree of generalization is determined loading data channel [5].

Thus, the findings of an overload of the system is proposed to carry out by comparing the distances
between aircraft objects with preset thresholds, the number of AO in the circuit processing element

ACS and each region of space, covert interference — CAE operator.

Aggregation of information on the traffic situation
for the issuance of a data channel

In accordance with the structure of abstract elementary subsystem requirements for the submission
method, the method of appointment of its presentation should consist of algorithms for detecting
information system overload, the actual provision of information for the exchange, processing and

recovery of information about the traffic situation on the receiving end (Fig. 2).
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The method of presenting aggregated information

Algorithm detection
system overload

Information
aggregation algorithm

Algorithm recovery

Fig. 2. The structure of the method of presentation of aggregated information on the traffic situation for the issu-
ance of a data channel

Suppose that in the zone of responsibility of information subsystem complex hierarchical CAE
is a fragment of a massive strike, consisting of several dense groups AO. We describe the set of
this fragment X, then X; — subset k-oii groups, k = [[,K], and x(v, p, f) € X, < X — an element of
this subset, t. e. a separate air facility, which is characterized by certain kinematic parameters and
characteristics.

Measuring tools perform the detection and identification of the origin and features air objects.
Then, in the processing the item processing system provides data on air situation forms a subset of

markers from the air objects
X=X xRy @

and
X = X, ,then X, —)XkR,k=[1,K],0r U an(v,p,t)gXR,UXk cX,.
K

Ny

It is necessary to develop a method of aggregating information on the traffic situation, providing
the minimization of information loss in the unit, an abstract system of complex hierarchical CAE in

terms of information overload

a(A)=(1-K ),a > min
while meeting the requirements of information users to its quality, that is, to develop a method A4
4 ed. (©)

As shown above, the basic requirement for such a method of aggregating information is to provide

a selection of subsets of groups, despite the fact that their intersection is the empty set of

AX =X Y Xp=0. 4 c4,. (7)
K k

Due to the vagueness of the information about the groups stamp of air objects, formally it is
possible to describe a fuzzy subset of the universal set X. A fuzzy subset of markers group is a

collection of pairs

X = {(xR’/u (xg ))}
If w,(xz) membership function, which characterizes the degree of belonging AO group (the

general problem to be solved by the group), then it must be non-zero for objects belonging to the same

group, and zero for objects belonging to different groups
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Brd], B> 0,Vx, € X,

”(XR):{O, VX, & X, @®

At the same time, in aggregation should stand out features that characterize a group of air objects
in general. To develop the method of aggregation that satisfies the requirements described earlier is
necessary to consider the properties of the relationship as the relationship R characterizing the group
as a whole marks.

Why analyze the properties of the membership function in the conditions of influence characteristic
of the process air situation display system uncertainty. Function accessories must be calculated in such
a way that the degree of ownership of objects of different groups was equal to zero, which corresponds
to the maintenance requirements of emptiness groups subsets of the intersection subset.

As aresult of uncertainty in the displaying of air situation in the information subsystem (detection
and treatment) on the point, provides data on air situation, each element of the original universal set X
can be mapped in the system in the form of a fuzzy subset, which is consistent with the actual situation
of false marks and trajectories.

When the calculations take into account that

0,if 1y N(ragy +A)<0;
u(x)=q_.
13€f rél’ /(rﬁ[d@ +A)21

In accordance with the requirements for aggregation method, in order to minimize errors crossing

subset becomes an empty when

A(x) = min{u(x)}=0.

This means that the function of the object accessories, is a component of one group to any other
group entity must be equal 0.

If the air object uniquely belongs to the fuzzy set group, the membership function takes a value
equal to 1.

Each of the air objects described by the following set of data:

— coordinates x, y, & in a rectangular coordinate system;

— velocity components v,, v,, vj;

— indicative information, which may include about 70 different signs in accordance with [6]. The

main ones are the basis of nationality (“own”, “alien”, “unidentified”), object index of air

(7 gradations), a sign of the action of active agents against air targets, the type of aircraft object
(an order of 200 gradations types of aircraft).

In the context of such a variety of information that characterizes the elements of the air situation
is necessary to aggregate data about the traffic situation, that is, to form classes of equivalent or similar
aerial objects or tactical groups.

Aggregation of information is used for the uniform, directly disparate objects. Therefore,
aggregation is necessary to consider all the symptoms, but rather to consider their consistency in terms
of the possibility of incorporating into a single group.

AO equivalence of separate in terms of the kinematic parameters will be considered

appropriate to their proximity to the coordinates and speed characteristics. Sign information is
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used as specified for the decision to classify each individual object to the appropriate group. For
objects that belong to one group, it should not be contradictory. For example, one group can not
include objects that have signs state affiliation “their” and “foreign”, as they decide to quite the
opposite problem.

As shown above the main characteristic of the displayed data is the uncertainty in the nature of
vagueness. Due to the presence and extensive though population, but indirect data about the tasks to
be solved by the AO, the vagueness is fundamental [7].

Thus, the aggregation method is to provide the union in the same group marks on the AO, with the
highest degree of similarity to the coordinates and characteristics of movement and having a consistent
signs.

In this case the main problem is keeping all of this information in determining the membership
functions.

The most appropriate way to resolve this problem is to separate the definition of membership
functions for each of the characteristics.

The main feature of the grouping is the spatial proximity data on air targets. Speed characteristics
and indicative of the information it is advisable to refer to limitations.

Thus, the above considerations make it possible to formalize a task to achieve clearly defined
goals and clear when the fuzzy constraints.

Let X —is a universal set of alternatives, it is the universal set of all aggregation options. Fuzzy
purpose in X. It is a fuzzy subset X, which will be denoted X, that is fuzzy subset formed groups.
We describe the a fuzzy goal of membership function tz : X — [0,1]. Limits define the set of feasible
alternatives, and also describes the subsets of the set X.

A subset of speed limits is unclear, and is described by the membership function £, : X — [0.1].

A subset of consistent signs of a clear and describes the membership function takes only two
values 4, : X — 0, if signs are contradictory and #, : X — 1, if the symptoms are consistent in terms
of the combination of objects in the same group.

Then the fuzzy solution to the problem is to achieve the fuzzy intersection of fuzzy sets objectives

and constraints, and accessories-making function has the form

#y (x) = min{ (%), 41, (), 1, (3)} ©

The fuzziness of the solution is a consequence of the very vagueness of the original problem.
The set of admissible alternatives is determined using a clear limitation on the consistency of

signs and speed limits. It builds the corresponding ratio of similarity

R/f[ = {(vayB)/(xB’yB) € Xy x Xy, uy(x5,55) :[091]}~ (10)

From the perspective of combining AO in a well-known set of features are divided into the
following classes [8]:

— conflicting signs;

— noncontradictory signs;

— signs prohibiting aggregation object.

Taking into account the classification conducted expression to evaluate the function of fuzzy

subset restrictions on indicative information looks as follows
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Mp(Xp,Y5) = min{,uorn(xb’7y3)>xu3(x3)a,u3 (V5)s Hy (xB,yB)}, (11)

where porp(xs,y5) — membership function of fuzzy constraints on grounds of nationality; p;(xz),
w3(ys) — membership function of the fuzzy limit signs prohibiting association of data objects x,, y, into
a group, respectively; pwy(xz,y5) — membership function of fuzzy constraints on the consistency of the
other signs.

The functions of fuzzy restrictions on indicative information is calculated as follows

1, if symptoms notcontradictory

IuOFH(xBLyB)7:u3(xB)7/u3(.VB)7luH(xB’yB): . . (12)
0, if symptoms notcontradictory

In view of the information indicative of a subset of acceptable alternatives looks as follows

IUB(xB’yB):min{iuBk(xB7yB)nul’v(xB’yB)}' 13)

Thus, the set of all AO marks held by coordinates aggregation and indicative of
information, that is, classes are marked similarity of marks. For the final classification, ie to
isolate stable over time groups of marks must take into account the speed limit [9].

Before the do this, you need to submit aggregate information in the form of non-intersecting
subsets of classes and aggregated to determine a sign or representative — the standard for everyone.
Why transform building relationships of similarity in fuzzy strict preference relation and distinguish
it clearly non-dominated alternatives

,u{;(xg)zl_ sup  [pp(yp,xp) = My (xy, ¥yl (14)
xXp,ypeXy
wher sup — the supremum on the set X.

Clarification obtained classifications will hold given the fuzzy limit speed

/'IB(xB’yB):min{/uHB(xBﬂyB)uuV(xB9yB)}' (15)

Moreover, the membership function of the fuzzy speed limit is calculated by the expression

0,if AV, /(AV,

atao

Lif AV, /(AV,

diao

+A)<0

+A)>1 (16)

ﬂy(xg,yg) ={

sHeut

wher AV, =V -V — the speed difference between the constituent groups, AV, =V, -V, —
the difference between the velocities of the components of this group and the nearest adjacent
component.

Defined in this way solution can be regarded as not clearly defined instructions, the execution of
which will ensure the achievement of the goal fuzzy. The fuzziness of the solution is a consequence
of the very vagueness of the original problem. In this representation of the solution is the uncertainty
associated with the method of execution of such a fuzzy instructions, t. e. so, which alternative to
choose. The most appropriate way to resolve the uncertainty of the solution is to choose the alternative

that has the highest degree of fuzzy decision, that is an alternative to realizing [10]
1’£1€33(X My (x) = r{_lg(x min{/u: (x5, Y5), Hy (xgayB)}- (17)
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Thus, the method of aggregating information on air situation, providing the minimization of losses
in terms of information overload, the transmission channel of exchange and meeting the information
requirements of consumers for its quality, consists:

— in the formation of fuzzy relation on the set marks similarity runs air targets and the definition

of fuzzy defined goals;

— to transform the fuzzy relation matrix of similarity, with selected it based on clear restrictions
on the information indicative of subsets of groups, fuzzy strict preference relation and allocation
it is clearly non-dominated alternatives;

— in clarifying existing groups based on fuzzy limit speed and forming a subset of valid
alternatives;

— in resolving the uncertainty of the solution by selecting the alternative, having the maximum
degree of membership fuzzy decision.

The method of presentation of the data is similar to the interference regions developed method.

The differences are in part indicative of a lack of information and speed limit. That is, data aggregation
method on the areas of uncompensated of interference consists [10]:

— in the formation of fuzzy relation on the set marks similarity runs aerial objects and marks the
space-extended regions of interference and the definition of fuzzy defined goals;

— in the transformation fuzzy relation matrix of similarity, with selected subsets marks areas
of interference in relation fuzzy strict preference and allocation it is clearly non-dominated
alternatives;

— resolving uncertainty of the solution by selecting the alternative, having the maximum degree

of membership fuzzy decision.

Conclusion

Further, depending on the requirements of the user information (Data Link interacting CAE), data
on the selected group AO can be represented as follows::
in the absence of information overload

— marks as a group of of their characteristics and features of the aggregated characteristic
(reference) group and generalized characteristics in the absolute coordinate system;

with signs of information overload

— marks as a group of of their characteristics and features of the aggregated characteristic
(reference) group and generalized characteristics relative to a coordinate system with the center
coordinates coinciding with the reference coordinates;

— as a group of of coordinate marks aggregated feature (reference automaton) group and
generalized characteristics relative to a coordinate system with the center coordinates
coinciding with the reference coordinates downscaling (compression) of the coordinate axes
several times;

— as a reference automaton and generalized characteristics of the group (spatially extended) air
facility.

Of course, the implementation of the method directly in the form of an algorithm requires sufficient

computing resources. Therefore, when developing the algorithm it implements necessary to carry out

a preliminary assessment of the needs of computing resources.

— 478 —



Mikhail V. Semin. The Method and Algorithm for Providing Information Exchange in a Complex Hierarchical...

References

[1] Cemun M.B. IlpoekTupoBaHHE Ha OCHOBE MOAYJIBHOIO NPUHIUIA aBTOMAaTH3UPBAHHBIX
UHQOPMAIIMOHHBIX ~ CHCTEM  OCBOCHMSI IPrOTEXHHYECKHX  KOMIUIEKCOB.  JDghpexmusrnocmo
ABMOMAMUIUPOBAHHLIX cucmeM ynpaenenus asuayueti, cucmem ceésasu u PTO BBC. Horusck,
2012, 275 c. [Semin M.V. Design based on the modular principle of automated information systems
development of ergotechnnical complexes. The effectiveness of automated control systems for aircrafft,
communication systems, and RTO’s air force. Noginsk, 2012, 275 p. (in Russian)]

[2] Cemur M.B., [ToranoB A.H. Ctpykrypa noctpoeHus: HHPOPMAIIMOHHON MaTeMaTHYeCKON
MOJIENTY 3PrOTEXHUYECKOr0 00BEKTA YIPaBICHUS. DPhekmusHocms asmomMamusupo8aHHuix Cucmem
ynpasaenus aguayueil, cucmem ceszu u PTO BBC. Hornnck, 2012, 275 c. [Semin M.V., Potapov A.N.
Structure information of the mathematical model ergo technical object management. The effectiveness
of automated control systems for aircraft, communication systems, and RTO'’s air force. Noginsk,
2012, 275 p. (in Russian)]

[3] Cemun M.B., Ilotano A.H. Ananu3 ocoOeHHOCTEH 0TOOpakeH! s BO3AYLIIHOH 0OCTaHOBKH B
uHGOPMAITHOHHON cHCcTeME ClIoKHOU uepapxudeckoit ACY. Becmuuk Boennoil akademuu 6030y uiHo-
Kocmuyeckoil oboponsi, 2013, 3 [Semin M.V., Potapov A.N. The analysis of peculiarities of display of
air situation information system in a complex hierarchical ACS. Vestnik Voennoj akademii vozdushno-
kosmicheskoj oborony, 2013, 3. (in Russian)]

[4] Cemun M.B. Ananu3 TpeboBanuii noTpeduTeneii kK HHGpopMalu 0 BO3AYLIHOW 00CTaHOBKE,
LUPKYJIUPYIOIEH B CIOXXHON HepapXHUecKoil aBTOMaTH3NPOBAHHOM crcTeMe yrpasiieHus. Beepoc.
Hayd.-TexH. KoH(]. «Teopemuueckue u npaxmuieckue npooremvl pa3eumus u co8epuleHCmeo8ans
ABMOMAMUZUPOBAHHBIX CUCTEM YNPABACHUS 60eHH020 HazHaueHusy. 29-30 okTsa6ps 2013 1. CI16.: BKA
uM. A.d.Moxatickoro, 2013. 384 c. [Semin M.V. Analysis of customer requirements to the information
on the air situation, circulating in complex hierarchical computer-aided control system. Teoreticheskie i
prikladnye problemy razvitija i sovershenstvovanija avtomatizirovannyh sistem upravlenija voennogo
naznachenija. 29-30 oktjabrja 2013 g. St. Petersburg, VKA im. A.F. Mozhajskogo. 2013, 384 p. (in
Russian)]

[5] Cemua M.B., ITotanos A.H. Ananu3 nHPOPMAITMOHHOH TOICHCTEMBI CI0KHON HEPAPXUIECKON
ABTOMATH3MPOBAHHOW CHUCTEMbI YIIPABJIEHHS C WCIIOJB30BAaHHEM TEOPETHKO-MHOKECTBEHHOI'O
noaxona. Beepoc. Hayu.-TexH. KoH(}. «Teopemuyeckue u npaxmuueckue npooremvl pazeumusi u
COGEPUIEHCBOBANUS AGMOMAMUSUPOSAHHBIX CUCHEM YNPAGNIEHUs GOEHHO20 HasHauyeHusy. 29-30
okTs6ps 2013 1. CI16.: BKA nm. A.®d.Moxaiickoro, 2013. 384 c. [Semin M.V,, Potapov A.N. The analysis
of the information subsystem of complex hierarchical automated control system, using set-theoretic
approach. Teoreticheskie i prikladnye problemy razvitija i sovershenstvovanija avtomatizirovannyh
sistem upravlenija voennogo naznachenija. 29-30 oktjabrja 2013 g. . St. Petersburg, VKA im. A.F.
Mozhajskogo, 2013, 384 p. (in Russian)]

[6] Cemun M.B., ITotanoB A.H. O6ocHOBaHKE OAX0Aa K pa3pabOTKe METOAA MPEACTABICHHS
nHpOpPMaMM O BO3IYIIHOW OOCTaHOBKE miii OOMEHa B CIOXHOW HEpapXHUYecKoil CTPYyKType
ABTOMAaTH3MPOBAHHOW CHCTEMBl yIHpaBieHUs. Bcepoc. Hayd.-pakT. KOH(. «Axademuueckue
JKyroeckue umenusiy 20-21 Hosi6ps 2013 .. Boponex, 2014, 180 c. [Semin M.V., Potapov A.N. The
rationale for the approach to developing a method of presenting information on the air situation to share

in the complex hierarchical structure of the automated control system. Akademicheskie Zhukovskie

— 479 —



Mikhail V. Semin. The Method and Algorithm for Providing Information Exchange in a Complex Hierarchical...

chtenija, 20-21 nojabrja 2013. Voronezh, VUNC VVS «VVA im. prof. N.E.Zhukovskogo i Ju.A.
Gagarina», 2014, 180 p. (in Russian)]

[7] Cemun M.B., ITotanos A.H., KongparseBa O.M. ArperupoBanue nHGOpMaLny 0 BO3LY IIHOK
00CTaHOBKE JUIsl BBIIAYU B KaHAJIBI IEPEauu JaHHBIX. MaTepHaibsl MeXAyHap. Hay4.-MeTO/. KOH(.
«Oxpana. bezonacnocmo. Cea3b - 2013» 28 Hos6ps 2013 r. Boponex, Boponexckuit un-r MBJ]
Poccun, 2014, 317 c. [Semin M.V,, Potapov A.N., Kondrat’eva O.M. The aggregation of information on
the air situation for the issuance of the data transfer channels. Ohrana, Bezopasnost’, Svjaz’ - 2013», 28
nojabrja 2013 g. Voronezh: Voronezhskij institut MVD Rossii, 2014, 317 p. (in Russian)]

[8]1CemuaM.B.,IToranoB A.H. Onienkapeann3yeMoCTH ONTUMAIBHOT 0 aJITOPUTMATIPEACTABICHUS
HHOPMALUH B CIIO)KHOU HEPapXUUECKOH aBTOMATU3MPOBAHHOI cUCTeMe ynpaBieHus. Marepuasl
43 BoenHO-Hay4. KOHQ. «[Ipobrembl npumenenus 80UCK (CUl) 8030VUHO-KOCMUYECKOU 0OOPOHbL HA
cogepemennom amane pazeumusi BC P®y. 27-28 mapta 2014 r. Teeps, BA BKO nm. I'K.)XKyxoBa, 2014.
392 c. [Semin M.V, Potapov A.N. Assessment of the feasibility of the optimal algorithm of information
representation in complex hierarchical computer-aided control system. Problemy primenenija vojsk
(sil) vozdushno-kosmicheskoj oborony na sovremennom jetape razvitija VS RF, 27-28 marta 2014 g.
Tver’, VA VKO im. G.K. Zhukova, 2014. 392 p. (in Russian)]

[9] Cemun M.B., [Toranos A.H. K Boripocy 00 arperupoBanuy HHGOpPMAaIIUH JIJ15 BbIIa41 B KAHAJIbI
nepenayd NaHHBIX. Bcepoc. Hayd.-IPakT. KOHQ. «AKmyanbHble GONPOCHl IKCHIYAMAYUU CUCTHEM
OXPaHbL U 3AUUIYEHHBIX METIEKOMMYHUKAYUOHHBIX cucmemy, S utonst 2014 . BopoHnex, BopoHexckuit
nH-1 MB/I Poccun, 2014, 243 c. [Semin M.V,, Potapov A.N. To the question about the aggregation of
information for granting data transmission channels. Aktual ‘nye voprosy jekspluatacii sistem ohrany i
zashhishhennyh telekommunikacionnyh system, 5 ijjunja 2014 g. Voronezh, Voronezhskij institut MVD
Rossii, 2014, 243 p. (in Russian)]

[10] Cemun M.B. Anroputm oOHapy>XeHUsT HHOPMALMOHHOHN Ieperpy3KH B HEPAPXHIECKOH
ABTOMATU3MPOBAaHHOI cucTeMe YyIpaBlieHus. Becmuux Boennoti axademuu 6030YUiHO-
Kocmuyeckol oboponsi, 2015, 5 [Semin M.V. The algorithm of detection of information overload in
a hierarchical automated system management. Vestnik Voennoj akademii vozdushno-kosmicheskoj
oborony, 2015, 5 (in Russian)]



