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MEANS OF IMPROVING THE QUALITY OF SERVICE OF THE COMPUTER
NETWORK OF THE FORENSIC INFORMATION SYSTEM

The relevance of research. In modern forensic practice, computer networks (CN) are an integral part of computer-technical
examination, therefore, ensuring their normal functioning becomes a vitally important task. In this regard, the theory of the
construction, modification and operation of digital telecommunication systems raises a fairly general problem of digital signal
processing, network synchronization and its stability. A solution to this problem was devoted to research, which analyzed the
characteristics of the stability of the network and proposed methods for measuring the physical parameters that determine it. Many of
the studies conducted were based on the use of frequency measurements in communication channels of computer networks for
transmitting information. Acousto-optic spectrum analyzers (AOSAs) are widely used in forensic information system networks
improving the QoS of forensic computer networks. The subject of the research: resolution of acousto-optical spectrum analyzers. The
purpose of the research to improve the quality of diagnostics of parameters of computer information transmission networks based on
the use of the developed signal processing technique in acousto-optic spectrum analyzers, which allows increasing the resolution of
AOSA by increasing the frequency resolution of two non-simultaneous long-duration radio pulses. The results of the research. The
research presents analysis of the influence of the frequency parameters of the computer network on the implementation of the relevant
requirements for quality of service. Studies have been carried out on possible ways to increase the resolution of AOAC in frequency.
The nonlinear characteristics of AOSA were studied, which made it possible to modernize methods for increasing the frequency
resolution. The classical method of processing radar signals is used, which allows determining the delay time of arrival of a
sufficiently long pulse with an accuracy significantly exceeding the pulse size. When analyzing the operation of AOSA, it is taken
into account that the signal photoelectron flux in the acousto-optical spectrum analyzer is known to be described by the Poisson
distribution. But one of the main properties of random variables distributed according to Poisson's law is the lack of cross-correlation
of the components of the Poisson stream. This assumption can significantly increase the frequency resolution of AOSA. Conclusions.
The research ascertains analytical relationship for the dispersion of the signal frequency measurement. The research proposes a
technique for processing signals in AOSA, allowing to increase the resolution of AOSA by increasing the frequency resolution of two
non-simultaneous radio pulses of long duration.
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indicators of computer networks.

Relevance of the research

Currently, decision support information systems and
control information systems are used in various areas of
human society: industry, business, science and education,
finance and infrastructure projects, construction and law
enforcement. Such information systems also occupy an
important place in the system of forensic examinations,
the operation of which can significantly improve the
quality of the examinations performed, reduce the
influence of the human factor on the adoption of expert
decisions, and significantly reduce the time required for
the examination.

A forensic activity of various forms and contents is
impossible without the involvement of information
resources, by which the legislator understands individual
documents and individual arrays of documents, documents
and arrays of documents in information systems (libraries,
archives, funds, data banks, other information systems).
Information support of forensic examination should be a
process that is defined by the legislator as the process of
collecting, processing, accumulating, storing, searching
and disseminating information. Thus, the information
support of forensics is necessary for solving forensic
problems.

For the exchange of information in information
systems of forensic science, both local computer networks
are used, for example, in the implementation of forensic
registration, and the global Internet. Many forensic
institutions, both state and non-state, have their own sites
where you can get very useful information.

One of the most important subsystems of this system
is the telecommunication information transmission
system. The telecommunication system is designed to
reliably transfer the data and information necessary in the
study of primary examination materials, and also plays an
important role in the decision-making process on
examination issues. Therefore, the telecommunication
system has very stringent requirements, and it must meet
the relevant restrictions. Only the fulfillment of these
conditions will allow the entire information system to
solve the tasks assigned to it.

In modern forensic practice, computer networks
(CN) are an integral part of computer-technical expertise,
therefore, ensuring their normal functioning becomes an
extremely important task. This forces users to question the
effectiveness of information control, protection and
transmission systems.

Computer-technical and telecommunication
forensics have features that are difficult to document by
means of the classical preservation of official information.
This situation is due to the rapid growth in the volume and
variety of storage devices in the world market that can be
used to store digital information by various users.
Hundreds of thousands of possible types of research
objects can be counted only in the expert specialty 10.9
"Research in computer hardware and software products",
most of which will require an individual approach,
because each of the objects is unique in terms of
manufacturing and use. Each of these research objects has
individual features that must be considered when
conducting expert research. So, two versions of the same
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software product can have different individual features
and, accordingly, create different artifacts. Increasingly,
forensic experts need to get super-fast access to
information — compiled and verified. The expert spends
considerable time searching for print and electronic
sources of information, which significantly increases the
time for performing examinations.

Based on the foregoing, specialists in the sector of
computer-technical and telecommunication research of the
Kharkov Research Institute of Forensics named after Em.
Prof. M.S. Bokarius developed the forensic "Automated
system for the accumulation of empirical data on the
practice of computer-technical expertise". The developed
system requires a dynamic, fast-filling, easy-to-operate
and easily accessible system, capable of storing the above
information in large volumes and organizing access to it.
Given the nature of the information, the access time to it
should be minimal, which can be done using high-speed
Internet.

Formulation of the problem

The widespread use of digital systems and
information transfer technologies, in addition to a
significant number of new opportunities that open up
using new communication principles, has created a large
number of problems caused by the peculiarities of digital
signal transmission. This also applies to the activities of
the expert community, which should monitor the current
state of communication channels, the possibility of
unauthorized access to them, as well as information
transmitted through these channels. In this regard, the
theory of the construction, modification and operation of
digital telecommunication systems raises a fairly general
problem of digital signal processing, network
synchronization and its stability.

Numerous studies have been devoted to solving this
complex and multifaceted problem, which analyzed the
characteristics of the stability of the functioning of the
network and proposed methods for measuring the physical
parameters that determine it. Many of the studies
conducted were based on the use of frequency
measurements in communication channels for the analysis
of processes in computer data transmission networks.
Indeed, increasing the accuracy of measuring the
frequency of the transmitter and receiver in the
communication channel will reduce information loss and
increase the speed and reliability of data transmission,
which will significantly increase the quality of service
(QoS) of computer networks.

Currently, there are several approaches to the method
of measuring the frequency of the studied signal. Despite
the fact that today, acousto-optical methods compete with
digital technology, the pace of development of which
allows one to efficiently solve a number of information
processing problems, there are problems in which digital
devices are inferior to acousto-optical. Digital technology,
unlike an acousto-optical device, is not able to provide a
wide instantaneous band of analysis of radio signals with
an acceptable frequency resolution.

Due to the high value of the simultaneously analyzed
frequency band, the resolution in frequency and signal
arrival time, acousto-optic analyzers are widely used in
electronic warfare systems, radar systems, for spectral and
correlation signal analysis and other information
processing tasks that require high speed of mathematical
transformations.

Acousto-optical spectrum analyzers (AOSA) can
also be used in information transmission networks,
including in the networks of the forensic information
system. The use of these devices will improve the QoS
performance of computer networks of the forensic system.
But in view of the rapid increase in the number of users of
the radio-frequency space and the limited frequency
resource, according to [1], the question arises of
modernizing the existing systems of spectral analysis. And
a special place among the spectral analysis technique is
given to acousto-optical spectrum analyzers. Existing
AOSAs have a fairly high frequency resolution, but still
they have not reached their theoretical limits.

Using the advantages of non-search spectral analysis
and expanding the band of simultaneously analyzed
frequencies in acousto-optical spectrum analyzers
necessitates a deeper analysis of their resolution.

Thus, improving the quality of QoS indicators of
computer networks of a forensic system by increasing the
resolution of an acousto-optical spectrum analyzer is an
urgent research task.

Literature analysis

The study of factors affecting the QoS of computer
networks has received much attention [4-21]. Studies of
the influence of the bandwidth of data transmission
channels were carried out in [4-6]. Analysis [7, 8] of the
influence of the architecture of computer systems and
computer networks was carried out in [4, 5, 7, 8]. The
papers [9-14] are devoted to the analysis of packet queues
and the development of an integrated approach for
diagnosing QoS of computer systems and networks. In
addition, there is a separate question about the relationship
of QoS indicators and the fulfillment of the requirements
for the transactions of a computer system [15-20]. In [21],
the basic parameters of the basic telecommunication
network that affect the quality of transaction execution of
a computer system are identified. In particular, it was
shown that when choosing special platforms with
centralized control (convergent and hyperconverged), the
synchronization of a computer system plays an
important role. To ensure the required level of
synchronization, it is necessary to control the
stability of the functioning of the generators of a computer
system. In [23], a method was developed for t
he on-line calculation of the jitter of a telecommunication
network based on a method for increasing the
resolution of acousto-optical spectrum analyzers, which
allows dynamic reconfiguration of network parameters. In
[28], a method was developed for diagnosing
synchronization disturbances in the telecommunication
network of a computer system of critical application by
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increasing the resolution of an acousto-optical spectrum
analyzer.

The aim of the article is to improve the quality of
diagnostics of parameters of computer information
transmission networks based on the use of the developed
signal processing technique in acousto-optic spectrum
analyzers, which can increase the resolution of AOSA by
increasing the frequency resolution of two non-
simultaneous long-duration radio pulses.

Main part

Quite relevant is the question of improving the
tactical and technical characteristics of radio frequency
analysis tools. One of the promising classes of radio
frequency monitoring tools are acousto-optic spectrum
analyzers.

A fairly large number of papers have been devoted to
optimizing the operation of acousto-optical spectrum
analyzers.

So, in [29], the possibility of increasing the accuracy
of measuring the average frequency of the signal spectrum
in acousto-optic spectrum analyzers with a spatially non-
invariant hardware function is analyzed.

The conditions for the formation of an optimal
estimate of the parameters of optical signals during their
acousto-optical conversion are considered in [30].

In [31], the problem of finding additional signal
processing to compensate for both a nonlinear dependence
of the acousto-optic conversion efficiency and a decrease
in the amplitude of the spectral components is
considered.

The possibility of reducing the time for obtaining a
spectrum estimate is considered in [32]. The authors
proposed methods for the formation of quadrature
components, which can reduce the time to obtain an
estimate of the spectrum in interference acousto-optic
spectrum analyzers, and also, if necessary, simplify their
implementation.

Among the advantages of acousto-optical devices in
comparison with purely electronic analogues, the
authors of [33] distinguish such as simplicity,
smaller dimensions, power consumption and cost.
Moreover, their disadvantages include a relatively low
dynamic range associated with the nonlinearity of AO
interaction.

Basic relationships and formulations

We assume that two pulses of the same duration 7, ,
the first in the time interval t, and t, , and the second in
the interval t, and t,, arrive at the radio engineering
complex, which includes an acousto-optical spectrum

D, . . .
analyzer, and 7, >> V—'Z , i.e. pulses of long duration, with

Y

filling frequencies o, and w,, such that o, —w, << @,
(fig. 1).
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Fig. 1. Input signal (two long pulses with close carrier
frequencies)

At the output of the acousto-optic spectrum analyzer,
the spectra of the analyzed pulses will have the form
shown in fig. 2 (solid lines show the spectra of each pulse
individually, and dashed lines show the resulting
spectrum). It is clear that the accuracy of the frequency
measurement will be determined by a value Jw,, that

depends on the parameters of the acousto-optical spectrum
analyzer. This dependence can be estimated as

s =27 , Where a is the parameter characterizing the
a

diffraction characteristics of the spectrum analyzer. Thus,
it is clear that two pulses arriving at different time
intervals with close values in frequency o, —®, < dw,,,

cannot be distinguished based on the Rayleigh criterion.
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Fig. 2. The output signals of the pulses with a small detuning
frequency

But, as noted above, such pulses often need to be
distinguished, i.e., to measure the frequency with an
accuracy significantly higher than the accuracy of
measurements by traditional methods.

To solve this problem, we use the methodology for
processing radar signals [34], which in radar allows us to
determine the delay time of the arrival of a sufficiently
long pulse with an accuracy significantly exceeding the
pulse size. It is based on the fact that when integrating a
pulse signal over a strobe of alternating sign and further
summing, it is possible to obtain the value of the
mathematical expectation of the time of arrival of the
signal with dispersion, significantly shorter than the pulse
duration.

In this paper, this approach will be extended to the
measurement of the spatial spectrum in acousto-optical
spectrum analyzers.
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Fig. 3 shows the simplest case when the strobe has
the form of two step functions: positive and negative. The
axes w,,s* and T, s are essentially identical, since the
count of the flow of photoelectrons is, generally speaking,
a function of time. The structural diagram of the device in
which the proposed technique is implemented is shown in
fig. 4.
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Fig. 3. Gating of spectrum distribution by two step pulses
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Fig. 4. Block diagram of a spectral information processing
device for increasing the resolution of an acousto-optic spectrum
analyzer

As can be seen, in figs. 3 and 4, the processing of the
radar signal reduces to integrating the signal over a strobe
of variable sign and then the integral over the entire strobe
can be replaced by the sum of two integrals

L =1,+1,,

where the integrals |, and I, can be represented as:

I, = T rect(xl—rstféjﬁ(x) dx; (1)

XL -7str
X +zstr
I2=—J rect(x1+TS%jﬁ(x)dx, 2
Xl
where rect(x) is a rectangular impulse function;

n(x) =n,(x)+n, (x) is the density of the flux distribution
of photoelectrons; n, is the distribution density of the
signal photoelectron flux; n, is the distribution density of

the interference photoelectron flux.
For average photoelectron flux,
relation is valid:

the following

A(x)=N, +N,, (3)

where N, and N,— the average values of the count rate for

the frequency of signal and interference photoelectrons,
respectively.

As it is known [35], the distribution density of the
signal photoelectron flux in acousto-optical spectrum
analyzers obeys this distribution law:

n(x)=N

0 sin®a(x—x,) |
" La(xx)]

and the average value of interfering photoelectrons is
constant over the entire frequency measurement interval.
Integrals I, and I, in turn can be represented as the

sum of two integrals each, respectively:

IL=A+B,; 1,=A +B, where A are integrals
describing the behavior of the signal component of the
photoelectron flux, and B, — interfering:

4 = I n, (x)dx, Q)

str

B = [ n,(x)dx, (6)

Tstr

(4)

where the designation jnn(x) dx corresponds to the
str
integration of the photoelectron flux over the strobe.
Then we can compose an expression for the function
that  describes the  spectrum  processing  as

[, = 1] =(x—%)Ny,. We introduce the value of the
deviation x, from x, as &. The processing algorithm can
be represented as

A-A+B B, =2¢N,,. O

Let the expression ¢ go to zero, then X, — X, , i.e.

the boundary of the strobe will correspond to the
mathematical expectation of the spectral line. Then the
value of the average deviation € in accordance with (7)
will take the form

A-A+B-B_,

2N, ®)

g:

Let us analyze the dispersion of the deviation x,

from X, at the conditions of the proposed processing of

spectral  information.  It’s  well known  that

D[¢]=DJI,—1|=DJ[l,]+D[l,] or, given the ratio (6,
7):

quo[ﬁ}+o{%}+o{%}+o[%}.@
2N,, 2N,, 2N, 2N,

S

If we assume that the form of the spatial spectrum is
symmetric, then to simplify the analysis, we can assume

that D[A]=D[A,] and D[B,]=D[B,].
Then the expression for dispersion ¢ can be
rewritten as
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_op| A B
D[g]_zD{ZNSO}zD{ZNSO] (10)

To find the dispersion of the quantity ¢, we analyze
each of the terms of expression (10). Given that constant
coefficients can be taken out from under the sign of
dispersion, raising them to the second power, we represent
the first term in the form (10):

p| A |2
2N, | 4Ng,

The expression (10) includes the dispersion of the
integral of the flow signal photoelectrons for the gate. For
further analysis of expression (11) it should be noted that
the flow of signal photoelectrons in acoustooptic spectrum
analyzer, as is known, is described by the Poisson
distribution. But one of the main properties of random
variables distributed according to the Poisson law is the
lack of correlation with compound Poisson stream, i.e.

n, (x), each value of the implementation is included in the

1

Xl
TV [ n(x)dx. @11)

2
sO x| -wstr

D[A]=

integral (11) can be considered independent from the
previous and subsequent. Given the above, the integral
can be represented by an infinite sum of mutually
independent  components of the flow signal
photoelectrons. Due to the fact that the dispersion of the
sum, though infinite, is equal to the sum of the
dispersions, then the dispersion can be made under the
integral sign

o| o, -, ], PO coee

0 x| -7str

(12)

We substitute expression (4) in (12) and obtain the
expression

ol o)
2N, | 4N

s0 x1-7str

[a(x—xo)]

The ratio Si“% in expression (13) is constant, i.e.

not changing from implementation to implementation and
therefore it can also be taken out of the sign of dispersion

Al 1 %
DLNSJ_4N2 J

s0 x| -7str

sin*a(x—x
( "4) D[n(x)]dx. (14)
[a(x=x,)]
Since the Poisson distribution is characterized by the
equality of mathematical expectation and dispersion, the

expression for dispersion (14) can be finally represented
in the form:

p|-A_|-_1
2N, | 4N

sO X1 -7str

1 sin[a(x-x,)]
[a(x—x, )]4

The resulting integral is easily reduced to a table one,
and as a result we get

N, dx, (15)

D{ A }: T (16)
2N, | 3aN,

Using the relation between a and da,, , expression
(16) can be represented as
D A — 5a)mes . (17)
2N, | 6N,

When multiplying the numerator and denominator in
the expression (17) and taking into account the equality of
the dispersions along the symmetric gate for the
dispersion of the signal component, we obtain the
corresponding expression

ol _A :&oéesl
2N, |~ 3w

S

(18)

where W, is a measured optical signal energy (W, is a

dimensionless quantity, since in our case the energy of an
optical signal means the total number of photons).

After similar reasoning, we can obtain the expression
for the dispersion € due to the interference component of
the photoelectron flux:

2

p| B |- Nu o (19)
2N50 NsO Ws

Thus, the dispersion of the signal frequency

measurement takes the form

o’ (1 N

Dlg|=—T¢ =+—2|. 20

[g] Ws [3 st ( )

It can be seen from (20) that the dispersion of the
signal frequency measurement is proportional to the width
of the measured spectrum and inversely proportional to

sin®a(x—x,) _ sely p
D|n,(x)————=F |dx. (13) the signal energy. But at the same time, it can be seen

from (20) that even in the absence of an interfering
component, the dispersion of the signal frequency
measurement will be nonzero due to the quantum nature
of the processes occurring in the acousto-optic spectrum
analyzer. Obviously, by increasing the energy of the

optical flow, one can achieve the ratio: D[e]<< o),

which will allow a much more accurate measurement of
the frequency of a radio pulse of long duration.

Thus, as a result of using the proposed signal
processing technique in acousto-optic spectrum analyzers,
their resolution can be significantly improved compared to
methods based on the use of the Rayleigh criterion.

Conclusions

The article analyzes the main reasons that affect the
quality of service (QoS) indicators of computer networks
of the forensic system. Features of using AOSA for testing
communication channels of a computer network of a ship
forensic information system are considered.

The article also proposes a technique for processing
signals in an acousto-optical spectrum analyzer. This
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technique makes it possible to increase the resolution of
AOSA due to the fact that when integrating a pulse signal
over a variable-sign strobe and further summing it is
possible to obtain the value of the mathematical
expectation of the arrival time of a signal with dispersion
much shorter than the pulse duration. In the proposed
case, this technique will be extended to the measurement
of the spatial spectrum in acousto-optical spectrum
analyzers. Taking into account the fact that the signal
photoelectron flux in the acousto-optical spectrum
analyzer is described by the Poisson distribution, the
accuracy of the frequency measurement is determined by

information transmission channel, which in turn provides
a significant increase in the QoS of computer networks of
the judicial system expertise

Existing hardware limitations of the resolution of
acousto-optic spectrum analyzers based on the Rayleigh
criterion are not limiting. Using a variety of signal
processing techniques, it is possible to significantly
increase the frequency resolution of acousto-optic
spectrum analyzers.

Further research should be directed to the
development of optimal algorithms for measuring the
frequency of an optical signal in acousto-optical spectrum
analyzers.

the ratio D[] << dwy,,, which can significantly increase

mes !
the frequency measurement accuracy in the CN
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3ACOBM ITOJIIIIEHHA AKOCTI OBCJIYI'OBYBAHHA KOMIT'IOTEPHOI
MEPEXI IHOOPMANINHOI CUCTEMU CYJAOBOI EKCIIEPTU3HU

AKTyaJIBHICTB JOCHI/DKEHHS. Y CydYacHIiH CynoBo-eKCIepTHill mpaktuui komm'torepHi Mepexi (KM) € HeBix'eMHOI0 4YacTHHOIO
KOMITBIOTEPHO- TEXHIYHOI EKCIIepTH3H, TOMYy 3a0e3ledeHHs iX HOPMAaJIbHOTrO (YHKLIOHYBAaHHS CTAa€ HaA3BHYaliHO Ba)KIUBOIO
3agadero. Y mpoMy 3B'SI3KY B Teopii o0y noBH, Moaudikalii i ekcruryaTamii uPOBUX TEICKOMYHIKAIIHHIX CHCTEM BUHHUKAE TOCUTD
3arajnbHa mpoOiema mo mupoBiii oOpodui cUrHamiB, CHHXpPOHI3aLii Mepexi 1 il crabimpHOCTI. Po3B'sa3Ky maHoi mpobiemu Oy
MIPUCBSIYEH] TOCTIHKEHHS, Y SKUX aHaTi3yBaIUCI XapaKTePHCTHUKH cTabLIbHOCTI (DYHKLIOHYBAaHHS MEPEKi i MPOMOHYBAIHNCS METOIU
BUMipy (i3MYHHX MapaMeTpiB, 0 BH3HAYAIOTH ii. barato i3 mpoBeaeHHWX MOCTIMKEHb IPYHTYBAINCS HAa BUKOPHCTAHHI YaCTOTHHUX
BUMIpIB y KaHajax 3B'3Ky KOMITIOTEPHHUX Mepex Iepenadi iHpopmarii. AxkycroonTHuHi aHamizatopu cnektpa (AOAC) mmpoko
3aCTOCOBYIOTHCS B Mepexax iH(pOpMaliifHO CHCTEMH CyJJOBOi €KCIIEPTU3H, [0 J03BOJISIE MiIBUIIUTH MOKa3HUKU QO0S KOMIT'TOTEPHIX
Mepe CUCTEMH CynoBoi ekcriepTr3u. IIpeameT NOCIiKeHHS: pO3aiibHA 3aTHICTh aKyCTOONTHYHHX aHaJi3aTopiB criekTpa. MeToro
CTaTTi € MiABHINCHHS SIKOCTI JMIarHOCTHKHM IapaMeTpiB KOMITTOTEpHHX Mepex Iepenadi iHdopmanii Ha 06a3i BHKOPHCTAHHS
Ppo3po0IIeHOT METOTUKH OOPOOKH CUTHAJIIB B aKyCTOONTHYHHIX aHANI3aTOPax CIIEKTPa, sika JO3BOJISIE MiIBUIIATH PO3ALUTbHY 31aTHICTD
AOAC 3a paxyHOK MiJBHIICHHS DPO3AUIBHOI 3[aTHOCTI IO HYacTOTI JBOX HEOJHOYACHUX DPAIiOIMITYJBCIB BETMKOi TPHBAIOCTI.
PesyabTaTu nocmimkenss. [IpoBeneHnii aHami3 BIUIMBY YacTOTHHX MapaMeTpiB KOMITIOTEPHOI Mepexi Ha 3a0e3NeueHHsT BUKOHAHb
BiJMIOBITHUX BUMOT MO SIKOCTi oOciyroByBaHHs. [IpoBeneHi NOCHIIKEHHS MOXIMBHX LUISXiB MiABHIICHHS PO3IUIBHOI 3aTHOCTL
AOAC mno gacrori. Buueni HemiHiitHi xapaktepuctuku AOAC, 10 J03BOJIAIOTH MPOBOAUTH MOAEPHI3AIi0 METOMIB ITiJBHIICHHS
PO3MiiBbHOT 371aTHOCTI O YacToTi. BUkopucTaHa KiacMyHa METOIiKa 0OpOOKH PaaiofoKaIliifHUX CHTHAMIB, 10 J03BOJISIE BU3HAYATH
Yac 3ali3HIOBaHHS IPUXOAY JOCHTH JAOBrOTO IMITYJIbCY 3 TOYHICTIO, IO 3HAYHO MEPEBHIIy€e po3MipH iMmyiiscy. [Ipu anamizi pobotu
AOAC BpaxoBy€eThCS, IO MOTIK CUTHATEHUX (OTOETEKTPOHIB B aKyCTOONTHYHOMY aHaNi3aTOpi CIIEKTpa, SK BiIOMO, OMHCYEThCS
posmnoxinom Ilyaccona. Ane OJHI€I0 3 OCHOBHHX BJIACTUBOCTEHl BHIIAJKOBHX BEJMYHMH, PO3MOJICHHX 3a 3akoHOM IlyaccoHa, €
BIJICYTHICTh B3a€MHOI Kopemnsmii ckiagoBux IlyaccoHiBcbkoro motoky. Lle momymieHHS H03BOJNSE CYTTEBO MiABHIIUTH PO3ILTBHY
3natHicTh AOAC mo dactoTti. BucHoBkuM. HaBeneHo aHamiTH4HI CHIBBIIHOIIEHHS Ui JAWCIEpCii BHUMIPY YacTOTH CHTHANY.
3amponoHoBaHa MeTonuka oOpoOkm curHaimiB B AOAC, ska m03BOJIsiE€ MiABHIIMTH po3autbHYy 3maTHicTe AOAC 3a paxyHOK
MTiABHIIEHHS PO3IUTFHOI 3AaTHOCTI MO YaCTOTi IBOX HEOJAHOYACHUX PaIiOiMITyIIECIB BETUKOT TPHBAIOCTI.

KmrouoBi ciioBa: xoMn'loTepHa cucTeMa; TeJEKOMYHIKalliiHa Mepe)ka; aKyCTOONTHYHMH aHali3aTop CIEeKTPa; MOKAa3HUKH
SAKOCTi 00cmyroByBanHs (Q0S) KOMITFOTEPHUX MEPEXK.

CPEACTBA YJIYYIIEHUA KAYECTBA ObCJIYKUBAHMS KOMIIBIOTEPHOM
CETU THO®OOPMALMOHHOU CUCTEMBbBI CYJAEBHOU SKCITEPTU3bI

AKTYyaJIbHOCTh HCclenoBaHMA. B coBpeMeHHOH CyneOHO-3KCIEepTHOW mpakTuke KommbioTepHble cetn (KC) sBnstorcs
HEOTHEMJIEMOH 4YacThI0 KOMITBIOTEPHO-TEXHHYECKON OSKCIEPTH3bl, MO3TOMY OOECleueHHe WX HOPMAaJbHOTO ()yHKIIMOHHPOBAHHUS
CTAaHOBHUTCSI UPE3BEYAHO BAKHOM 3amaueil. B 3Toi cBA3m B TeOopMM MOCTPOCHHS, MOAM(MUKAIMK M SKCIUTyaTalnd MH(POBBIX
TEJICKOMMYHHUKAIMOHHBIX CHCTEM BO3HHKAeT JIOCTATOYHO o0mias mpobiema mo mudgpoBoit 06paboTKe CHIHANOB, CHHXPOHH3AINN
ceTH M ee crabmiabHOCTH. PemieHmio maHHOHW mpoOneMbl OBUIM TIOCBSIIEHBI HCCIENOBAHHSA, B KOTOPHIX aHAIN3UPOBAIHCH
XapaKTePUCTUKN CTAOMIBHOCTH (YHKIMOHHPOBAHHS CETH M IIPeIarajuch METOABl H3MEpPEeHUs (HU3NYECKHX IapaMeTpoB,
onpenensomux ee. MHOTHe U3 MPOBEICHHBIX MCCIIEOBAHNI OCHOBBIBAIMCH HA MCHOJIb30BAaHMM YAaCTOTHBIX M3MEPEHHUH B KaHaIax
CBsI3M KOMIIBIOTEPHBIX CeTell mepeqadn MHPpopManuu. AKycToonTHueckue ananu3atopsl crekrpa (AOAC) mmMpoko NpUMEHSIoTCs B
ceTsiXx MH(OPMAIIMOHHON CHUCTEMBbI CyJeOHOW SKCIePTH3bl, YTO MO3BOJSIET MOBBICUTH MOKasaTenn QOS KOMITBIOTEpHBIX ceTel
cucTeMsbl cyneoHoi skcrieptu3bl. Ilpeamer uccnenoBaHus: pasperiaronias CliocOOHOCTh aKyCTOONTHYECKUX aHAM3aTOPOB CIIEKTpPa.
Lenblo cTaThy SBIAETCS TOBBINICHHE KayecTBA AMATHOCTHKH MapaMeTpoB KOMITBIOTEPHBIX ceTel mepenadn MH(GOpManuu Ha 0ase
HCTIONB30BAaHMS Pa3pabOTaHHOW METOTUKH O0OpabOTKHM CHTHAJIOB B aKyCTOONTHYECKHX aHAIN3aTOPaX CIEKTPa, KOTOpas ITO3BOJISET
MOBBICHTH  paspemaronryio crocodHocts AOAC 3a cuyeT MOBBIIIEHHS pa3pelleHHsi IO YacTOTe JIByX HEOJHOBPEMEHHBIX
PaIMONMITYJILCOB OOJIBINON UIHTENBHOCTH. Pe3yapTaThl HccnenoBaHus. IIpoBeneH aHanM3 BIMSHUS YacTOTHBIX I1apaMeTpOB
KOMITBIOTEPHOM CETH Ha oOecreucHUe BBIMONHEHUH COOTBETCTBYIOMIMX TpeOoBaHMiI 1Mo KauecTBY obOcmyskuBaHMs. IIpoBemeHbI
HCCIIeIOBaHUsT BO3MOXHBIX IIyTed MOBbILEHHUA paspewmaromieid crnocobHocth AOAC mo wactote. I3ydeHsl HenMHEHHBIE




ISSN 2522-9818 (print)
CyuacHuii cman HayKogux 00CiodceHb ma mexHonoeitl 6 npomuciosocmi. 2020. Ne 2 (12) ISSN 2524-2296 (online)

xapaktepucTiukn AOAC, MO3BONSAIONINE TPOBOJUTH MOJICPHHU3ALUIO METOAOB MOBBIICHNS pa3pellaromieil CIOCOOHOCTH MO YacToTe.
Vcnonp30oBaHa kiaccudeckas METOIMKa 00pabOTKH paJHoIOKallMOHHBIX CUTHAJIOB, TTI03BOJITIONIAsT ONIPEACIIATE BpeMsl 3ara3ibIBaHus
MIPUXO0Ja JOCTaTOYHO JUIMHHOTO MMITYJIbCA C TOYHOCTBIO, 3HAUHUTEIHHO IPEBHINIAIONIEH pa3sMepsl UMIynbca. [Ipu aHammuse paboTsl
AOAC y4nThIBaeTCs, 4TO MOTOK CHUTHAJIBHBIX ()OTODIEKTPOHOB B AaKyCTOONTHYECKOM aHAIM3aTOpe CIEKTpa, KaKk H3BECTHO,
omuckIBaeTcsl pacnpenenenueM Ilyaccona. Ho omHMM M3 OCHOBHBIX CBOWCTB CIIy4aiHBIX BENWYHMH, PACIPENENICHHBIX IO 3aKOHY
ITyaccoHa, sBisieTcs OTCYTCTBHE B3aMMHON KOPPEJSIMHM COCTaBHBIX IlyacCOHOBCKOTO IMOTOKAa. OTO JOMIYILIEHHE ITO3BOJIACT
CYIIIECTBEHHO MOBBICUTH paspemarontyto crnocodHocts AOAC mo yacrore. BoiBoabl. [IpuBeieHbl aHaNUTHYECKHE COOTHOLICHUS TS
IUCIIEpCHH M3MEpEeHUsl 4acToThl curHaia. llpemnoskeHa meroauka obpabotku currainoB B AOAC, koTopasi MO3BOJISET MOBBICUTH
paspematonyto crnoco6HocTs AOAC 3a c4eT MOBBIIEHHS PA3PELICHUs MO0 YacTOTE JBYX HEOIHOBPEMEHHBIX DPaIHOMMITYIHCOB
OOJIBIION UTUTEILHOCTH.

KnioueBble ciI0Ba: KOMITBIOTEpHAs CHCTEMa; TEJIEKOMMYHHKAIIMOHHAs CETh; aKyCTOONTHYECKUH aHaJM3aTop CIEKTpa;
ToKa3aresy kauecTBa oocyxuBaHus (QoS) KOMIIBIOTEPHBIX CETEH.
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