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A METHOD FOR IMPROVING THE QUALITY INDICATORS OF A DISTRIBUTED
FORENSIC INFORMATION SYSTEM

Subject of research: the process of monitoring the quality indicators of a computer network of a forensic information system using
methods for increasing the frequency resolution of acousto-optic spectrum analyzers. The aim of this work is the possibility of
increasing the QoS indicators of a computer network by achieving the potential accuracy of estimating the frequencies of two
simultaneously arriving radio pulses using the super-Rayleigh resolution method in acousto-optic spectrum analyzers (AOSA). The
following tasks are solved in the article: analysis of various information systems of forensic examination and the tasks that they solve;
analysis of the use of acousto-optic spectrum analyzers to determine the parameters of the transmitted signal in a distributed forensic
system; derivation of an analytical expression for evaluating the potential accuracy of the frequency detuning value of two pulses. The
following methods and models are used: models and methods of systems theory (based on the information approach), models and
methods for constructing distributed systems and their components in accordance with various hierarchical levels of their organization
and operating conditions; models and methods of theories of propagation and interaction of electromagnetic waves with wave
structures of various physical nature. The following results were obtained: The analysis has established that forensic information
systems are distributed in nature and impose high requirements on the quality of the functioning of telecommunications equipment of
the corresponding computer networks (CN). To meet these requirements, it is necessary to improve the systems for monitoring,
protecting and transmitting information in the corresponding CN, which is impossible without solving the problem of monitoring
signal parameters. Research has been carried out on the use of AOSA to ensure control over communication channels of computer
networks. It was found that most of the AOSA frequency resolution methods have limitations associated with the Rayleigh criterion,
which significantly limits the potential for frequency separation of pulses. The use of the method of super-Rayleigh resolution of
narrow-band pulses in terms of their arrival time is proposed. An analytical expression is obtained to estimate the potential accuracy
of determining the value of the detuning in the frequency of two pulses. Conclusions. The forensic information system is a complex
heterogeneous distributed system. To improve the efficiency of its functioning, it is necessary to control the parameters of the signal
propagating in the network. The use of the super-Rayleigh resolution method in AOSA will increase the resolution of AOSA by
increasing the frequency resolution of two non-simultaneous radio pulses of long duration.

Keywords: distributed information system; computer network; acousto-optic spectrum analyzer; QoS indicators of computer
networks; resolution; super-Rayleigh resolution.

Introduction

At the moment, in the modern world, there is a
colossal amount of ready-to-use information and
computing resources that were created at different times.
Different approaches were used to develop them. Almost
always, when developing a newer information system, you
can find and use ready-made in their functions, ready-
made components that are already working. The problem
is that compatibility requirements were not taken into
account when creating them. These components do not
understand each other; they cannot work together. It is
desirable to have a mechanism or set of mechanisms that
will make such independently designed computing
resources compatible. The main task of such information
and computing resources is, first of all, facilitated access
to remote resources and control over the sharing of these
resources (computers, files, data in a database (DB). Such
resources include a variety of distributed information
systems (DIS).

A set of computers connected by communication
channels can be considered as a software module
(application), executed within a separate process. Users
and applications work consistently in DIS regardless of
where and when this interaction occurs. To do this, DIS
must have characteristics such as hiding from users the
differences between computers and how they
communicate. Another important DIS characteristic is the
way in which DIS provides a consistent user (and
application) experience. DIS must meet the following
requirements: - transparency; - openness; - flexibility; -

scalability (extensibility). These requirements fix two
essential points: the autonomy of the DIS nodes and the
presentation of the system by the user as a single structure.
In this case, the main DIS link is software. Diverse
software is rapidly developing and penetrating into all
spheres of human activity. Forensic expertise is no
exception.

The distributed nature of forensic information
systems and the importance of information processed by
the system impose increased requirements both on the
structure of the system itself and on the quality of data
transfer between various subsystems. A large number of
studies have been devoted to overcoming these problems
[1-12].

A significant place in these studies is occupied by
the analysis of the impact of the quality of
telecommunications equipment on the functioning of DIS
forensic examination. The studies carried out in these
works have established that in order to increase the
efficiency of the DIS forensic examination, it is necessary
to ensure a high quality of functioning of the computer
network of the information system, which is not possible
without improving the corresponding equipment [9 - 17].

Consequently, the improvement of existing systems
for the transmission of information and the design of new
telecommunication systems is an urgent task to improve
the quality of service for the entire IP of forensic
examination.

The purpose of this article is to analyze existing
models and types of forensic information systems and the
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possibility of increasing the QoS indicators of a computer
network by achieving the potential accuracy of estimating
the frequencies of two simultaneously arriving radio
pulses using the super-Rayleigh resolution method in
acousto-optic spectrum analyzers.

1. To solve this problem, it is necessary to solve a
number of specific problems:

2.To analyze the various forensic information
systems and the tasks they solve.

3. To conduct an analysis of the use of AOSA to
determine the parameters of the transmitted signal in a
distributed forensic system.

4. To obtain an analytical expression for evaluating
the potential accuracy of the frequency detuning of two
pulses.

5. To develop a method to improve the efficiency of
a distributed information system

Main part

1. Analysis of the construction and functioning of
forensic information systems

Forensic expertise, varied in form and content, is
impossible without the use of a variety of sources of
information. These are documents in various information
systems, including databases. When selecting information,
the principles of reliability, relevance, necessary
sufficiency and completeness are observed. The principles
of creating information systems include simplicity,
openness, interactivity, structure, functional distribution,
integration, security and automation.

Expert systems are a line of research in the field of
artificial intelligence for the creation of computing
systems capable of making decisions similar to the
decisions of experts in a given subject area [3]. The
functioning of a database in forensic science is based on
the principles of operational replenishment and relevance,
sufficient speed in the search and processing of data,
compliance of answers with search queries, as well as
ensuring the protection of information. When
investigating the situation of an emergency situation (ES),
analyzing material evidence, as well as studying an
investigative or operational situation, a systematic
approach, game theory, queuing, fuzzy sets and other
modern approaches to processing complex and diverse
information are used. The decision in forensic
examination is made in several stages: modeling, building
scenes and processes; analysis of situations based on these
models; forecasting their changes. Increasingly, modeling
is carried out on the basis of three-dimensional models
and even using the so-called augmented reality. In
traceology and in image analysis, such a model makes it
possible to unambiguously identify an object. The
objectivity of the examination with such information
support is fully realized.

The use of a database in forensic science involves
the collection, accumulation, storage, processing and
analysis of information. When collecting information, as a
rule, special equipment is used, scanners, digital cameras
and video cameras, sound recording devices. In some
cases, it is still not possible to digitize the information

used in the examination. In this case, bullet sleeves, casts
of footprints, full-scale collections, etc. are used. Their
accumulation, systematization, search and identification is
also based on the database. As the main carrier of large
amounts of information used to store these databases, the
most effective use of hard drives. Sometimes database
copies are stored on external hard drives or "in the cloud"
on servers that provide access to them over the Internet
around the clock. Currently, there are many reference and
information funds. The overwhelming majority of them
are database-based and are automated information
retrieval systems. Forensic institutions [3] use reference
and information funds, built in relation to specific types of
expertise, as well as for various objects or research
methods. However, they are all implemented in the form
of automated information retrieval systems based on a
database, and are part of the forensic registration system.
This system includes subsystems called forensic
accounting. Accounts are classified by purpose and
features of registration objects.

Thus, the study showed that there are effective
information systems in practically all areas of information
support for forensic examination. These information
systems have a distributed and heterogeneous nature and,
in order to ensure the main indicators of the quality of
functioning, they place high demands on the quality of the
functioning of the telecommunications equipment of the
corresponding computer networks (CN). After all, it
cannot yet be stated that information systems for the
provision of forensic expertise (ISPFE) have the
properties of artificial intelligent systems that expert
systems possess.

To solve this complex problem, it is necessary to
make efforts in all aspects of ISPFE functioning, including
to improve the quality of QoS CN. The next section of our
article will analyze possible ways to improve QoS through
the use of modern methods for determining the parameters
of the signal propagating in the network.

2. Analysis of the possibility of using AOSA to
determine signal parameters in a computer network.

To successfully solve the problem of electromagnetic
compatibility of a large number of currently existing
various communication, radio navigation and radar
complexes, it is necessary to determine the parameters of
radio emission sources as accurately as possible, in real
time. The task of measuring the parameters of propagating
signals is complicated by the fact that modern radio
engineering complexes during operation can change the
basic parameters of radiation, such as: frequency, pulse
duration, pulse repetition period, and many others. For
operational recognition and determination of radio signal
parameters, processing methods using acousto-optic
interaction are increasingly used. This is due to the
specific capabilities of such methods: parallelism, high
speed and frequency of optical signal processing, etc. [4,
17, 18].

The above possibilities are implemented in acousto-
optic  spectrum analyzers (AOSA), which are
distinguished by their simplicity of design and parallel
processing of signals in a wide frequency band and
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practically in real time [4]. The advantages of using
AOSA for solving spectral analysis problems and
expanding the bandwidth of simultaneously analyzed
frequencies necessitate a deeper analysis of the resolution
of these devices.

Analysis of a number of works [4, 7, 14, 17, 18]
devoted to the theory of development of devices for
acousto-optic conversion and signal processing allows
stating the contiguity of such characteristics of frequency
accuracy as the accuracy of reading the radio signal
frequency and resolution for the class of devices under
consideration. In this case, the resolving power of an
acousto-optic spectrum analyzer is understood to be its
ability to resolve two close frequency components of the
analyzed spectrum or two adjacent in frequency radio
emission [7, 14, 17]. Resolution is quantitatively defined
as the minimum frequency interval between two radio
emissions or spectrum components, at which they are
reliably separated. The characteristic of the frequency
readout accuracy allows one to judge with what accuracy
the frequency interval between adjacent frequency
components or the true value of each of them can be
measured [4].

Indeed, in the practice of designing and constructing
acousto-optic and, in particular, optical devices for
spectral analysis, the resolution and frequency readout
accuracy are determined by the parameters of the
instrumental function formed by these devices and the
selected resolution criterion. In most cases, to characterize
the frequency accuracy of the device, the concept of the
Rayleigh criterion is introduced, to determine which the
case is considered when the input of an acousto-optic
transducer is affected by two harmonic signals spaced
apart in frequency by a value of Af [4, 17]. This happened
historically, by analogy with the resolution of most optical
instruments, for example, telescopes. In this case, two
optical signals are formed in the focal plane of the device,
the intensity distribution of each of which along the plane
of the photodetector is described by an apparatus function
of the form sin2 (x)/x2, and the linear distance Ax
between the maxima of zero orders is proportional to Af.
According to the criterion under consideration, the
resolution limit of two signals in a diffraction-limited
optical system is reached if the maximum of the zero
order of one signal coincides with the minimum of the
first order of the second. Thus, the resolution limit and the
accuracy of the signal frequency reading according to the
Rayleigh criterion are ultimately determined by the device
itself, namely, it is inversely proportional to the width of
its instrumental function.

The analysis of the resolution criterion considered
above, given in [4], shows that it is, in essence, focused on
qualitative observations, and the value of the resolution
obtained on the basis of such a definition does not
correspond to modern requirements for measuring
technology. So, for example, the well-known opinion that
the limit of the resolution and accuracy of the signal
frequency reading is determined by the properties of the
device and, in particular, by the width of the generated
instrumental function, when investigating the procedure
for restoring the input from an inaccurately known output

turns out to be incorrect for a wide class of input signals
with a finite spectrum.

The inconsistency of the Rayleigh concept of
resolution with the results of experiments with
quantitative measurements led to a wide discussion of the
very concept of resolution and an analysis of the
corresponding criteria. The results of research in the field
of the theory of resolution and presented in [4, 17, 18]
allow us to say that the resolution limit and the accuracy
of measuring the frequency reference becomes not a
property of the device itself, and is determined, in
particular, not by the width of its instrumental function,
but by the accuracy of reading output process. In turn, the
accuracy of recording the output signals under ideal
experimental conditions is determined by fluctuation
processes in the equipment. Therefore, only the
fluctuation limit of resolution is insurmountable, due to
objective physical phenomena (discreteness of the charge,
the quantum nature of optical radiation, etc.). Thus, the
frequency accuracy of existing acousto-optic spectrum
analyzers, the choice of the parameters of photodetectors
of which was based on the principles of Rayleigh
resolution, can be significantly improved by using special
procedures for recording and processing optical signals,
taking into account their statistical properties due to the
nature of their formation.

Recently, in papers [17, 18] devoted to the problem
of increasing the resolving power of acousto-optic
spectrum analyzers, other physical principles have also
been applied. For example, [17] proposed a technique for
increasing the resolution of acousto-optic spectrum
analyzers taking into account the nonlinear nature of
acousto-optic interaction. In this case, the analysis of the
acousto-optic interaction proceeding in acousto-optic
spectrum analyzers was carried out without integration
over time, which leads to smoothing of fluctuations.

In most cases, the frequencies of radio pulses
measured in AOSA are so close that it is not possible to
distinguish them using either the Rayleigh criterion or
other methods. But in pulsed radar there is a method of
super-Rayleigh resolution of narrow-band pulses in terms
of their arrival time. The basis of this method is the
noiseless idealization of the signal mixture and its
analytical representation by a polynomial, the degree of
which is equal to the number of signal sources, and the
roots are uniquely related to their parameters.

3. Evaluation of the potential accuracy of
determining the frequency detuning of two pulses.

It is well known, that in most of the currently
existing AOSA, the signal is sequentially read from a line
of photosensitive elements. Thus, we can assume that
there is a vector containing N measurements at points
X, -, Xy Of @& random variable distributed according to

Poisson's law n={n,n,,..,n,}. Each element of the
measurement vector is characterized by mathematical
expectation M(ni) and variance D(n,), and.

M(n,)=D(n;)=b, i=12,..,N.
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It is known [10] that b, are functions of the
parameters a, x;, A :

. Sln( ( +A/)) N Sin(a(x—%)) 2
| alery) a(x-%) )

where a — is the parameter characterizing the diffraction
properties of the spectrum analyzer, and the unknown is
the parameter A, characterizing the frequency detuning of
the two analyzed pulses.

In (1), the amplitude is assumed to be normalized to
unity, since taking it into account in the future has no
difficulties.

Fig. 1, and fig. 2 show the possible form of the mean
value of the vector n, determined by dependence (1)
at the values a=x and a =0.5, respectively (the value

A=1).
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Fig. 1. The average value of the vectornat a=rx

If the samples are independent of each other, their
distribution will have the form:

ZSm( ( +A/))
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Note that the expression for calculating the variance
does not contain the second derivatives of bi. In practice,
the true values of A are unknown, so they are replaced
with appropriate estimates. However, here we do not
consider the issues of obtaining estimates for the unknown
parameter and for the purposes of analyzing the
dependence of the potential accuracy on the value of the
unknown parameter, we will assume that it is known
exactly.

We studied the dependence of the value of the root-
mean-square error in estimating the detuning of two
pulses in frequency o, on the detuning A at various

sampling rates of the parameter x. Discretization of the
parameter x was carried out on the interval [-

27T 1a,27T la], i.e.

joint

o, /oA =

where

X :—2—7z+i4;z/aN ,
a

i=1,2,...,N; where N is the number of samples on the

N
P(an)= I1 P(bn,), @
i=1
where
P(b.n)= b 3
(ilni)_ ni! . ()

It is required to determine the potential estimation
accuracy of the parameter A.
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Fig. 2. Average value of vector nat a = 0,5

The potentially possible variance of the parameter

A estimation is determined based on the Rao-Cramer
inequality. It is equal to the reciprocal of the expected
value (i.e., averaged over realizations) of the second
derivative of the logarithm of the distribution function (2),
taken with the opposite sign [14]:

- N
J ==0%(nP(A,n)/0A* =1/ (Ab /1oAY b, (4)
i=1

where the bar above the expression means the averaging
sign,

[ (x +A/)cos( (x+%))—(a%)8in(a(x+%))]+
[ ( A/)cos( (x—%))—(a%)sm(a(x—%))}

selected interval. The research results for a= 7T are
shown in fig. 3 and fig. 4, and in fig. 5 and fig. 6 - for
a=0.5. The number of samples was chosen equal to 10
and 100.

0.4 |
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Fig. 3. Dependence of a; on the detuning value A at N = 10,
a=T
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Fig. 4. Dependence of g, on the detuning value A at N = 100,
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Fig. 5. Dependence of g, on the detuning value A at N = 10,
a=05
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Fig. 6. Dependence of g, on the detuning value A at N = 100,
a=0/5

Analysis of figs. 3 - 6 shows that the dependence of
the root-mean-square error in estimating the detuning in
frequency on its value is periodic. This is natural, since
the terms in (4) are also periodic functions. However, as
the value a decreases, the periodicity in the selected
interval becomes less noticeable (figs. 1, 2), which
explains the difference in the nature of the curves in figs.
3, 5. With a small number of discrete (N =10, fig. 3, 5)
and a small detuning 4 = 0.4, the root mean square error
of the estimated parameter is commensurate with its value.
This means that reliable estimates are unlikely to be
obtained under these conditions. With an increase in the
number of samples on the selected interval (N = 100, figs.
4, 6), the value of the root-mean-square error is less than
10% of the value of the estimated parameter over the
entire interval.

4. The method of increasing the efficiency of a
distributed information system

The results obtained in the previous part of the
article allow us to propose a method for controlling the
frequency of the signal propagating in the ISPFE
information transmission channels. As noted above, this
method is based on the use of super-Rayleigh resolution of
narrow-band pulses, which provides up to 12% increase in
the frequency measurement accuracy in comparison with
known methods. Thus, it is possible to propose a method
for increasing the operability of a distributed information
system, which is based on the use of AOSA, the optimal
processing of a signal functioning in the ISPFE computer
network, which leads to a significant improvement in the
resolution and, in turn, leads to a decrease in information
loss caused by electromagnetic problems, compatibility
and synchronization of pulses in the investigated computer
networks.

Conclusions

The article carried out studies of the forensic
information system, which confirmed that this system is
distributed and heterogeneous, which explains the
complexity of the complete automation of this system. As
part of the analysis, it was found that for the effective
functioning of the forensic information system, it is
necessary to fulfill rather stringent requirements for the
computer network that provides information exchange.

It is proposed to monitor the efficiency of the
computer network of the forensic information system
based on the determination of the main parameters of the
signal, which ensures the transmission of information in
communication channels.

When monitoring the frequency of pulses
propagating in communication channels, the article
proposes the use of acousto-optic spectralizers, which
provide fairly high frequency resolution values.

As a result of the analysis of the classical (Rayleigh)
approach to determining the resolution of AOSA, it was
found that the frequency resolution can be significantly
improved by applying special procedures for recording
and processing optical signals, taking into account
their statistical properties due to the nature of their
formation.

The article substantiates the possibility of using
super-Rayleigh  frequency resolution of pulses in
acousto-optic spectrum analyzers. An expression is
obtained for estimating the potential accuracy of the
frequency detuning of two pulses. Analysis of potential
accuracy calculations shows that for the practical
use of the idea of super-Rayleigh frequency resolution of

pulses in acousto-optic spectrum analyzers, it is
necessary to provide the required sampling
frequency.

The article proposes a method for increasing the
efficiency of a distributed information system, which is
based on the use of AOSA, the optimal processing
of a signal operating in the ISPFE computer
network.
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METOJ HIIBULITEHHA IIOKA3ZHHUKIB AKOCTI PO3IOJILJIEHOT
IHOOPMAIIMHOI CUCTEMH CYAOBOI EKCIIEPTU3HU

[peamer nocmiKeHHA: TPOLIEC KOHTPOJIIO MOKA3HUKIB SIKOCTI KOMIT'TOTEPHOT Mepexi iH)opManiiHOi CHCTEMH CYIO0BOi eKCIICPTH3H
13 3aCTOCYBaHHSIM METOIB MiJIBUIIEHHS PO3ALIEHOI 3AaTHOCTI 110 YacTOTi aKyCTOONTHYHHX aHalli3aTopiB cuekrpa. MeToio poboTh €
MOXJIMBICTD MiJABUIIEHHS IOKa3HUKIB QOS KOMI'IOTEpHOI Mepexi 3a PaXyHOK JOCSATHEHHS IOTEHILIIHOI TOYHOCTI OLIHIOBAaHHS
9acTOT JBOX PaJiOiMITyJIbCIB, IO MPHUAIUIN OJJHOYACHO, IPH BUKOPHCTaHHI METOAY HOHAAPETIESBCKOTO JJO3BOIY B aKyCTOONTHYHHIX
anamizatopax crekrpa (AOAC). Y craTTi BHpPINIYIOTBCS HACTYNHI 3aBJAHHS: aHAI3 pi3HUX IH(QOpPMAIHHUX CHCTEM CyIOBOi
eKCHEePTHU3U 1 3aBlIaHb, AKI BOHH BHPILIYIOTh; aHANi3 BUKOPHUCTAHHS aKyCTOONTHYHHX aHAJI3aTOpPIiB CHEKTpa I BHU3HAYECHHS
MapaMeTpiB CUTHAITY, IO MEPEAAEThCS B POMOAUICHOI CHCTEMI CyJOBOI €KCHEPTHU3H; BUBEICHHS aHATITUYHOTO BUPA3y UIS OLHKH
MOTEHLIHHOI TOYHOCTI BETMYUHU PO3JIaay IO YaCTOTi ABOX IMITYJIbCiB. BUKOPHCTOBYIOTHCS Taki MeTOAM i MoJieJIi: MOJETi Ta METOI!
Teopii cucreM (Ha 0a3i iHpopmamiiiHoro minxomy), Mojeni i MeTogu MOOYNOBH PO3MOAITIEHMX CHUCTEM 1 iX KOMIIOHEHTIB Yy
BIATIOBITHOCTI 3 PI3HUMH i€papXiYHUMHK PIiBHSAMH IX OpraHisamii Ta yMOB eKCIUTyaTalii; MoJedi i METOOH Teopiil IMomMpeHHs i
B3a€MO/II] €IEeKTPOMArHITHUX XBHJIb 3 XBIJILOBHUMH CTPYKTYpaMH pi3HOI ¢i3ndHOi nmpupoau. Bynmn oTprumaHi HacTymnHI pe3ynbTaTH:
[IpoBenenuit aHaNi3 BCTAHOBHB, IO iH(OPMAIiHHI CHCTEMH CYI0BOI €KCIIEPTH3H MAIOTh PO3IIOUICHUH XapaKTep i BUCYBAIOTh BUCOKI
BUMOTH [0 SKOCTi (DYHKI[IOHyBaHHA TEJIEKOMYHIKAIllifHOrO oONajHaHHS BIANOBIAHMX KoMm'torepHHX Mepex (KM). [l
3abe3neyeHHs UX BUMOT HEOOXiTHe BIOCKOHAICHHS CHCTEM KOHTPOIIIO, 3aXHCTy i mepenaui iHdopmauii B BimnoBimaux KM, ske
HEMOXJIMBO 0e3 BHpIMICHHA MpoOJIeMH KOHTPOJIO MapaMmeTpiB curHaimy. [IpoBemeHo mocmimkenHs BukopuctanHi AOAC s
3a0e3MeYeHHs] KOHTPOJIO HajJ KaHAJlaMH 3B'A3KYy KOMITIOTEPHHX MeEpeX. BcTaHOBIICHO, 0 OiTBLIICTE METOMIB IOKPAIIeHHS
posninbHoi 3matHOCTI AOAC Mae oOMeXeHHs, MOB'A3aHi i3 3aCTOCYBaHHAM KpuTepito Peres, mo icTOTHO oOMexXye MOTCHUIHHY
MOXJIMBICTH TOJUTY IMITYJIBbCIB MO YacTOTi. 3alpOIIOHOBAHO BHKOPHUCTAHHS METOJMY HMOHAAPETICeBCKOTO JTO3BOJY BY3bKOCMYTOBHX
IMITyJIbCIB 110 Yacy iX npuxoxy. OTpUMaHO aHATITHYHUI BUpa3 JUIS OLIHKY ITOTEHIIHHOT TOYHOCTI BU3HAYEHHS BEJIMYUHH PO3JIaLy 110
4acToTi MABOX IMIyJsbCiB. BucHOBKH. [HdopmariiiHa cucTeMa CymOBOI €KCIIEPTH3HM € CKIAaJHOI Te€TepPOTreHHOI PO3MOAIIeHOT
cucreMoro. Jlns migBuieHHsS eheKTHBHOCTI ii (QyHKIIOHYBaHHS HEOOXIMHO 3/iIMCHIOBATH KOHTPOJb 33 MapaMeTpaMy CUTHAIY, IO
TIOIINPIOETECSA B Mepexi. Bukopucranus Merony noHaapeneeBckoro 103Boiy B AOAC 103BONHTH HIJBHIINTH PO3IUIBHY 3/1aTHICTh
AOAC 3a paxyHOK iIBUIIEHHS 03BOJIy N0 YAaCTOTi ABOX PaAiOiMITyIbCiB, IO MPUHILIA HEOJHOYACHO, BEJIHMKOI TPHBAIOCTI.

KuarouoBi ciaoBa: posmoxineHa iHopMariifHa cucTeMa; KOMI'IOTEpHA MeEpeka; aKyCTOONTHYHHN aHaIi3aTop CIEKTPY;
moka3HuKU Q0S KOMI'IOTEpPHUX MEPEXk; pO3AUIbHA 3JaTHICTh; IOHAIPEIEeEBCKHINA O3B

METO/I ITOBBIINEHUSA IIO!CAISATEJIEFI KAYECTBA PACHPEJIEJTEHHOM
NHOPOPMALIMOHHOU CUCTEMbBI CYAEBHOU SKCIIEPTHU3bI

Ipeamer uccnenoBaHus: MPOLECC KOHTPOJIA MOKa3zaTeled KauecTBa KOMIBIOTEPHOW CeTH MH(POPMALMOHHON CHUCTEMBI CyAeOHOM
9KCIIEPTHU3El C IPHUMEHEHHEM METOZOB MOBBILICHUS pa3pellaroniell CIOCOOHOCTH IO YacTOTe aKyCTOONTHYECKHX aHAIN3aTOPOB
crektpa. Lleapio paboThl sBIsIETCS BO3MOXHOCTH IOBBIIMICHMST MOKasateneld QO0S KOMIBIOTEPHOH CETH 3a CYET JOCTHIKEHHS
MOTEHIMAIIBHOW TOYHOCTH OIIEHHMBAHUS YacTOT ABYX OJHOBPEMEHHO IMPUILEIIINX PaJHOMMITYJIbCOB IPH HCIIOIB30BAHUH METOMA
CBEPXPINIEEBCKOTO Pa3pellieHns] B aKyCTOoONTHYecKHX aHamus3aropax crnekrpa (AOAC). B craTee pemarorcs cleyroliie 3axayqm:
aHaIN3 PA3IMIHBIX WHOOPMAIMOHHBIX CHUCTEM CyAeOHOHW SKCTIEpTH3bI M 3a[ad, KOTOpPHIE OHM PENIAIOT; aHaIHW3 HCIIOIb30BaHUS
aKyCTOONTHYECKNX AHAIN3aTOPOB CHEKTpa Ul ONpeNeNeHHs MapaMeTpoB INepelaBaeMoOro CHTHalla B PacIpefeNeHHON CHCTeMe
CyneOHON SKCIIEPTH3BI; BHIBOJ AHATHTHIECKOTO BBIPKEHMS JUIS OLEHKH MOTCHIHMAIBHOM TOYHOCTH BEIMYHHBI PACCTPOWKH MO
9acToTe JBYX HMIYJIbCOB. Mcmomp3yloTcs chemyiome MeToAbl M MOJeTH: MOJENM M METOAsl Teopuu cucteM ( Ha 0Oase
HWH(OPMAIIMOHHOTO T0JIX0/a), MOJEIM M METOJbl MOCTPOCHHS PACIpEIeTIeHHBIX CHCTEM M HX KOMIIOHEHTOB B COOTBETCTBHH C
Pa3IMYHBIMHU HePapXHMUYECKUMHU YPOBHIMHU MX OPTaHU3aLMH U YCIOBHI IKCIUTyaTalluK; MOJIEIN U METO/IbI TEOPHI PaCpOCTpaHEHHs U
B3aUMOJICHCTBHUS DJICKTPOMATHUTHBIX BOJIH C BOJIHOBBIMH CTPYKTypaMu pa3iM4YHONM (H3WYecKoi NpHupoabl. Beumm mosydeHs!
Clieylolue pe3yJbTaThl: [IpoBeIEHHBI aHaNIN3 YCTAaHOBWI, YTO HH(MOPMALMOHHBIE CHUCTEMBI CyIeOHOH SKCIEpTH3bl MMEIOT
pacmpernienieHHbI XapakTep W MPeAbSBIAIOT BBICOKHE TPeOOBaHHMS K KadecTBY (YHKIMOHHPOBAHUS TEIEKOMMYHHKAI[OHHOTO
obopynoBaHHus CcOOTBeTCTByIOmmMX KoMmmbioTepHblx cereit  (KC). [dna obecmedeHust 3Tux TpeOOBaHWH  HEOOXOIMMO
COBEpIICHCTBOBAHNE CHCTEM KOHTPOIIS, 3aIIUTHI M Tepenadn mHdopmamuu B cooTBeTcTBylomux KC, koTopoe HEBO3MOXXHO Oe3
petreHus mpoOIeMbl KOHTPOIIS MapameTpoB curHana. I[IpoBenensr uccnenosanms ucnons3oBannst AOAC st odecriedeHust KOHTPOIIS
HaJl KaHaJlaMU CBSI3U KOMITBIOTEPHBIX CeTel. YCTaHOBJEHO, YTO OOJBIIMHCTBO METOAOB paspemreHus no dacrotre AOAC umeer
OTpaHMYEHHMs, CBS3aHHBIE C NPUMEHEHHEM KpuTepusi Pajes, 4To CyLIECTBEHHO OrpaHUYMBAEeT MOTEHIHANBHYI0 BO3MOXHOCTb
pasliefieHus HMIyJbcoB Mo dactore. IlpenokeHO HCIONB30BaHME METOAA CBEPXPAIEEBCKOTO PAa3pEIIeHUs] y3KOMOJIOCHBIX
UMITYJIbCOB TI0 BPEMEHU UX NPUXOJa. l'[onyl{eﬂo AHAJIMTUYECKOC BBIPAXKCHUE I OLCHKU l'lOTeHLlI/IaJ'II)HOI\/'I TOYHOCTHU OINPCACICHUA
BEJINYMHBI PACCTPOHKH II0 YacTOTE IBYX HMITYJIBCOB. BbIBoABI. MHpopManmoHHas cucreMa CymeOHOI SKCIEpTH3BI SBISETCS
CJIOXKHOW TeTepOreHHOH pacnpeneneHHOW cucteMoil. [lnst moBslmeHns 3((GEKTUBHOCTH ee (DYHKIIMOHHPOBAHMS HEOOXOANMO
OCYIIECTBIATh KOHTPOJIb 3a NapaMeTpaMH CHTHANIA, PAaCHpOCTPAHSIONIErocs B CeTH. Vcroib3oBaHME METOJa CBEPXPINECBCKOTO
paspemenus B AOAC 1mo3BOJIIT MOBBICHTH pa3pemaroniyio crnocodHocTs AOAC 3a c4eT HOBBIMIEHHUS pa3penieH s 0 9acTOTe ABYX
HEOJHOBPEMEHHBIX PaJAHOUMITYJIECOB OONBIION JUTUTEIFHOCTH.

KirodeBble cjioBa: pacnpeneieHHas HHGOPMAIMOHHAs CHCTEMa; KOMIIBIOTEpHas CETh; aKyCTOONTHYECKHIl aHaIM3aTop
CIeKTpa; nokaszatesn QOS KOMITBIOTEPHBIX CeTeH; pa3pelIarolias ClIoCOOHOCTh; CBEPXPAIEEBCKOE Pa3pelIeHHueE.

Fibnioepaghiuni onucu / Bibliographic descriptions
Moxaes M. O., Bycnos II. B. Meroa mifBUIICHHS IOKa3HHUKIB SKOCTI po3mojineHoi iHpopMaiiiiHOi cHCTeMH CyI0BOi
excnepti3u.  Cyyachuil cmaH HAYKOBUX —OQ0CHiOdceHb ma mexHono2i 6 npomucnosocmi. 2020. Ned (14). C.71-77.
DOI: https://doi.org/10.30837/ITSSI.2020.14.071

Mozhaiev, M., Buslov, P. (2020), "A method for improving the quality indicators of a distributed forensic information system",
Innovative Technologies and Scientific Solutions for Industries, No. 4 (14), P.71-77.
DOI: https://doi.org/10.30837/ITSS1.2020.14.071




