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Introduction etc.), and containing structures and buildings,ciwhi
Given the current situation related to the variougn'teg b{: a C(r)]mmon pﬁrmiet?r. The eﬁampletgfuch
policl and economic aspecs of soce, whedl JJeC S STOL TG - Tomever et
there is a real danger of terrorism against botiipu Ob) 19 : . s p
and to commercial structures, the problem of Searpeter are typlcally eqmpped_ wltmdlotechmgal
rity of various objects has become one of the mo& eSS control stationRACS), joined together into

pressing. The need for its solution has caused ﬂgne security system. To localize the site of viokat

) . o % well as the possibility of compensating theuinfl
rapid development of technology in this field, theence of the err)wironmgnt on trF])e perfogr]mance on

deyelopmgnt of an extenswe range O.f tools and SRACS, the entire security perimeter is divided iato
curity equipment, including the creation and mOOI'number of sections namedntrol zoneswithin each
ernization of methods of providing perimeter seCla ihese areas is set one (or several) RACS, itidiga
rity facilities [1-3]. _ _ the fact of the presence of the offender.

However, the protection of the perimeters of large Technically LOPMRS is a telemetry system for
facilities (airports, oil depots, power installat® cq|jecting, processing and presentation of in-
etc.) that should have limited access requires the.nation about the space along the inner perimeter
solution of other problems caused by the greatngxtes ihe object under control.
of their perimeters with different conditions faing In general, the block diagram of the LOPMRS can
tools and security systems. The use of traditiongl, |ike that shown in fig. 2.
mathematical methods for calculating the influence |, order to identify a person or group of people

of various factors on the quality of such systems |qenders), trying to make unauthorized entry o a
challenging due to their _m_ultl-paramgter nonlmea(sbject in the RACS can use sensors of various types
dependence. Therefore, it is appropriate to devel pe of sensor is determined by the physical phe-

simplified methods  of quality - control _for the nomena that form the basis of their action: theainf
R.ADIOTECHNICAL 's'ystems' for large objects P€red radiation of a biological object, the reflectiof
rimeters on the specific conditions of use. . . . )
electromagnetic waves in the optical and ra
The problem statement dio-frequency ranges, the scattering of acoustet an

In this article we provide a generalization of re€l€ctromagnetic waves, the change of magnetic or

sults for improving the quality dérge objects peri- €lectrostatic field, etc. B _
meter monitoring radiotechnical systeiOPMRS), Accordingly, RACS classified as radio-beamed,
conducted over the last few years, and examines fl§lio-wave, infrared, optical, acoustic, ultrasomitc

practical suggestions for their use. [1-4].
The effectiveness of any RACS will be different

under different conditions of their use. That isywh
When addressing the issue of security as a larthee solution to the problem of identification irder

object means some organizational and productigrerimeter of a large object has a number of feature

structure, located in a large area (with differeamt [4 — 6].

rain, vegetation, levels of electromagnetic fields,

Features of LOPMRS construction

© National Aviation University, 2013
http//www.nau.edu.ua



34 ISSN 1990-5548 Electronics andrfiol Systems 2013V 2(36): 33-40

Control zones

- A %l

Fig. 1. Example of location of the radar systemtffigr control of the perimeter of a large object

RACS

zone n — - DD

ey K>t

zone 3 CCu

RACS <:>

zone 2 cD
RACS <:>
zone 1 ¢ )

Fig. 2 Block diagram of the LOPMRS:
CCU - central control unit of the LOPMRS; DD — dapdevice for system parameters visualization;
CD - control device for warning and counteractioa violators

First of all, it is work in the near field (fromfaw The lower limit of sensitivity RACS receiving
to hundreds of meters), allowing to localize the sf path is usually defined so as to allow selectiothef
violation on the protected perimeter of the objétt. interference of animals, birds and underlying vege-
addition, it is necessary to form a narrow radratiotation. With the same purpose, often used adaptive
pattern without side lobes, which reduces the likdrocessing of information received.
lihood of false positives and thus increase theceff  As was shown in [7; 8], the quality of the func-
tiveness of the security system. As well imporiant tioning of the RACS are strongly influenced notyonl
the lack of dead zones near the reception and-traffi€ Parameters of devices themselves, but also the

mission antennas, due to the need to ensure cigting©nditions of their placement, as well as the sirfa

, . hness inside the control areas.
of the created field along the perimeter of the- pr<5Oug L .
tected throughout the entire volume. In addition The efficiency of RACS essentially depends on a

L number of factors, conditions of use: geological
there are some limitations on the power and fre: 9 g

. X terrain type and chemical composition of the soil,
guency characteristics of the RACS, which are d yp P

: A ) _ vater space, seismic activity), biological (plants,
termined by their noise immunity, resistance t@eleanimals, birds, insects), climate (wind, dust, sand

tronic countermeasures, as well as the possittifity 15in fog, solar radiation, temperature, storm ésen
exposure of personnel providing security facility.  seasonal events, etc.), electromagnetic fields and
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radiation, acoustic, vibration, and light levelsraf quality vector can be written as a function of two

dioactivity, etc. multi-parametric variables:
Given that all these factors in a real object in . L
general depend on the geographical coordinates for K=f (Tq,Gp)- (1)

efficient LOPMRS feasible and promising is to use -

the technology and methods géoinformation sys-  The variableT, defines dependence of the qual-
tems(GIS) [9; 10]. The GIS-based data processing ,

based on mapping the space images of the protecg . . ;
facility, with subsequent refinement for each cohtr f _gtures of its cr_(aatlo][l;[hlt dehper_ldsl on the ptrIB(Ibef h
area on the perimeter of the object (fig. 3). Viith primary conversion ot the physical parameters e

location of the protected object, using a digitalnof control object, the selected circuit solutions for_
the area we can get information about the profile §omponents and assemblies of the LOPMRS, their
the perimeter of the object, and the charactesistfc technological performance, etc. Today, there are a
each control zone. Further, having a model of geBumber of methods for the evaluation of the quality
graphic information on the specific area and inforef the technological content of radio systems, in-
mation about the capabilities of the existing RACSjolving the use of computers [13; 14].

we could effectively solve the optimization problem  The second variabl€, defines characteristics
(discrete choice of the RACS with the conditions of "

their use age) for each control zone guarding t@d usage conditions of the LOPMRS an gives the
perimeter [11; 12]. possibility to assess its impact on the qualityerf

_ ternal destabilizing factors. The presence of vais
Quality control of the LOPMRS riable allows you to assess the quality of theesydn
We call the quality of the LOPMRS the set oh specific conditions.

properties, resulting in their ability to perforipegi-
fied functions under certain usage conditions; the

of a particular LOPMRS from the technological
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Fig. 3. The use of GIS technology to build the petier of the object by coordinates (
and his profilelf) on a digital terrain map

To create LOPMRS, optimal with respect to th@ition each i-th quality criteria ki.j with i=1,
specific application, it is expected to carry owdis
crete selection of a particular set of variantdtef
constructionM , if p=1, 2, 3, ..m ki; = f(R), 2

For the implementation of a discrete choice
comparative assessment of the system quality by
set of criteria should be made. It should be unde
tood that each embodiment of the system has its o
dependence on various factors, usage conditRyns lected quality criteria as

2, 3, ...,q could be defined as

tﬁ)é each case of the systelf .

:flne variableéu determined depending on the se-

with j=1, 2, 3, ...n Considering each usage con- Gu = f(k,), (3)
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However, given that the functidk; in the gen-

eral case, are nonlinear the functiérﬂ is also non-

Fig. 4, a and shows the dependency of quality
criteria of the system from the first factor of gea
conditions. It can be seen that the system satittie

linear. Therefore, optimization of the LOPMRS aceondition (8) for the first criterion in the rangéthe
cording to usage conditions by physical measuremeiyst factor of the usage conditions froR . to

of the parameters of these factors is a challengi

proble

m.

B

of second factor fromP . to P, of 3°

1.21 min

The formalization of quality assessment of the fromP,; to R ..

LOPM

RS

Fig. 4, b shows the dependence of the quality

To formalize the process of assessing the qudlity @iteria of the same system from the second faaftor
LOPMRS we assume that therenisvariants of the usage conditions. The system is operable on tieent
system are able to solve the task, and for alemyst range of second factor of usage conditions from
defined in the numerical form of the dependence @ ., to B .., for al criteria.

quality

(fig. 4).

criteriak ; on the factors of usage conditioRs
There are also defined a set of threshvald

Fig. 4, c shows in the same system according to

j-th factor of usage conditions. The system sasisfie

ues for each criterion of quality for all the usagéhe condition (8) on the first criterion in the \adion
factors, within which the system should operate
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Fig. 4. The dependence of the quality criterialenfaictors

of usage conditions

range ofj-th factor of usage conditions froM ,

top. of 3¢

jmax?

of second factor fronf, , to P
to P,
Generally it can be assumed that each case of the
system for a specific control object dependinghan t
construction features will have their own quality
criteria depending on factors of usage conditions.
Obviously, to describe non-linear functions for
functional k; ; of the quality criteria for alm cases

jmax?

from P, min e -

of the system design of all factors of usage condi-
tions is quite a challenging problem. Thereforeewh
creating RACS, to compare the quality of different
systems, mainly used heuristic methods based on in-
tuition and experience of the professional desgner

To simplify the process of assessing the quality
we propose the technique of formalization of gyalit
criteria [15; 16], based on the use of formal ci@as
the ability of the system to provide the necessary
technical and economic characteristics within ¢erta
ranges of changes in the factors of usage condi-
tionsAP; . This formalization is achieved by re-

placing the physical values of the fact@ron the
discrete values of this factor (fig. 5). Thus tbenfal
quality criteria N ; will be a numerical sequence of
natural numbers from 1 ta .

To form the row the selected rar AP of thej-th

factor of usage conditions of the system from the s
value P to the finish valueP,,, is divided into

several sub-rang¢AP, , in each the real value of the
factor P, is denoted byn =1, 2,3, ..., n.



K. V. Kolisnyk,A. V. KipenskyE. I. Sokol Simplified method of quality analisys. 37
Nt Table 2
e e e e Formalized value ranges for usage condition
n " v r f—— of the LOPMRS
M e s e i.__! ....... .
n—1----- .; o ‘i_"_'_‘- ..... i ....... .i F F, F, Fu
: P : = !
2 daea-nd — ------ N e J: APJ- B1 82 Bn
" iq—p: !
S Y : =1 The data from table 2 could be represented as a

Fig. 5. The dependence of the formal quality ciaten the
factors of usage conditions

Specific values of the formal quality criterhd ;

for ea(:hl\/lﬁlvl are denoted byA and are deter-

njo

matrix row of the formal quality criteria, which de
termines the real system usage conditions:
B={ B}={B,B,.. B}. )
As one can see the dimension of the row of the
matrix (6) corresponds to the dimension of the B
Thus, based on [14], we could state thaufficient

mined for each quality criteria as boundary valoles congition for synthesis (discrete choice) of the

the corresponding criteria for each discrete suigea

LOPMRS is that every formal quality criteria of the

of the chtorA' R range. The information about for-chosen system is greater than corresponding formal
ma quality criteria form cases of the system can bgyuality criteria of the usage conditidns_ 1> {B, }.

represented in table 1.
Table 1

Formal quality criteria of the LOPMRS

Nn-i Nlj N2.j Nn.n
M H
1
11 12 1n
2
21 22 2n
3
31 32 3n
m A A A
m.l m.2 mn

Data from table 1 could be represented as ma- '

trix of the formal quality criteria:

ALA LA,

- A2.l A2.2"' A2n

A={ A, }= (6)
Am.l Am.2 Amn

Maximal efficiency of the system usage under given
constraintsE .. is obtained when corresponding

values of the matrix elemenfa_} and{B,} tends

to each othq{%n} _{Bn}H .

Thus, the objective function of optimal discrete
choice of LOPMRS depending on the actual condi-
tions is an expression that specifies the maximum
efficiency of the system under given constraints on
the parameters of the usage conditions factors:

-~ [{Autz{Bk
b=E = ' (8)
{”{Amn} _{Bn}”’
<P <P
here j min < i < j max

Determining the structure of the system with
maximum efficiency is a solution of the LOPMRS
optimization problem for specific application condi
tions.

Conclusions

The use of formal criteria for assessing the qualit
of LOPMRS greatly simplifies the process of cargyin

Similarly, given a formalized performance deout a comparative analysis with multivariate disere

fined in accordance with fig. 5 preset value cdiage
of factors usage conditions, = f (AP, ), to be

met by the selected system (table 2):

choice and performance optimization. This allows us
to use known methods of mathematical analysis and
automate the process of synthesis.
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