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Summary. In our time, the need for separate use of measuring devices has significantly decreased. This trend is character-

ized by two major changes in the world of electronic devices: In modern devices, sensors have ceased to be independent systems
or separate devices and are part of them (in their everyday life they are tablets and smartphones, and in the production they
are sensory measuring networks). Measurement systems themselves have ceased to be of interest. They are an integral part of
the system, which also includes technologies for processing, measuring, storing and forecasting measurements. An example of
using such technologies is “Internet of Things”, which can be considered as one of the IT-technologies that improve professional
interaction, due to the shared use of this or that group of people.
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AHHOTaUMA. B Hale Bpems NOTPeOHOCTb B OTGe/IbHOM UCMOIb30BAHMUM U3MePUTeNbHbIX MPUOOPOB 3HAYNTE/ILHO CHU3MACD.
3Ta TeHgeHLMs XapakTepu3yeTcs gBYMS CyLLECTBEHHbIMU M3MEHEHNSMIU B MUPe 371eKTPOHHbIX YCTPOVICTB: B COBPEMEHHbIX YCTPOi-
CTBAX gaT4MKu nepectany ObiTb HE3ABUCUMbIMU CUCTEMAMM UM OTGeIbHbIMM YCTPOVCTBAMM M SBAISIOTCS MX YACTbIO (B MOBCE]-
HEBHOW JKM3HU 3TO MIAHLLETbI M CMAPTPOHbI, @ B IPOU3BOGCTBE OHM ABAISIIOTCS CEHCOPHBIMM M3MEPUTebHbIMM ceTamu). Camu rno
cebe 3mepuTe/ibHble CMCTeMbl TOXe MepecTam npegctasasTb HTepec. OHM SABASIOTCS HEOTbeMIEMONT YaCTbIO CUCTEMbI, KOTOPast
Takxe BK/IloYaeT B cebs TeXH0/1021m gt 00paboTKK, M3MepeHusl, XPaHeHs 1 MPO2HO3MPOBAHMS M3MEPEHMIA. [IpUMepoM MCrob-
30BAHMS TAKMX TeXHO02MIA B/IsieTcs “VIHTepHET BelLeit”, KOTOPbI MOXHO paccMaTpuBaTh Kak OgHY U3 IT-TexHO02Mid, KOTOpble

YAYHLIAKOT NpogeccMoHaIbHoe B3anmogeicTane, 61a20gapsi COBMECTHOMY MCIO/Ib30BAHMIO TOM M MHOM 2Py bl 0gei.
KnioueBble cnoBa: MHTeNIeKTYANbHbIA OM, gaT4MKu, MUKPOKIMMAT, 3ALUMTA OT yTedek, ynpaB/eHne OCBeLeHNeM, CUCTe-
Mbl MOXXAPHOM 1 OXPAHHOM CU2HAIM3ALMM, CUCTeMbI KOHTPOJIS GOCTYMA.

Introduction
he subject of the study is the measuring sensor
network “Internet of Things”, as a kind of infor-
mational measuring system that is being solved as a
system of professional interaction.

Research methods are the systematic method of
analytical research, computer simulation, simulation
modeling.

The purpose of the research is to analyze the prob-
lem of modern information measuring systems of me-
chanical quantities, to harmonize the basic concepts
and terms, to analyze the concept of deployment of
the sensory network “Internet of Things”, to develop a

basic simulation model of sensory measuring network
of mechanical quantities as a means of professional
interaction.

The article will analyze the problem of modern in-
formation measuring systems of mechanical quantities,
will agree on the basic concepts and terms, will ana-
lyze the concept of deployment of the sensor network
“Internet of Things”, will develop a basic simulation
model of sensory measuring network of mechanical
quantities as a means of professional interaction.

Today there is a decisive transition from individual
measuring instruments to intelligent measurement
systems of the future generation. In such systems can
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simultaneously provide coordinate services, weather
forecast, and calorie measurement (based on what
distance people overcame and at what speed).

Analysis of recent research

A good solution for such different requirements is
the computerized measurement system. They consist
of geographically distributed autonomous devices and
their intelligent sensors related to them: temperature,
sound, vibration, time positioning, etc., they can free-
ly compete with existing measurement systems, and
also serve as an addition to any existing measurement
system with a professional interactions.

The research of information-measuring systems,
including the research of the technologies of modeling,
control and interaction of computerized systems of mea-
suring mechanical quantities, is devoted to the work of
modern scientists such as Kvasnikov V., Ornadsky D.,
Osmolovsky A., as well as works by Geyer D ., Irwin J.,
Liery J., Roshan P., Stollings V., Harley D. et al.

Formulation of the problem
The interest in automation networks grows each
year due to their low cost and relative simplicity of
installation. One of the most promising areas for using
these WSN networks is the automation of buildings
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and premises, for example, automated systems for
temperature and illumination control. The number of
incoming sensors (wired sensors) for climate control at
someone and the intelligent house (Intelligent House)
can be significant, which inevitably leads to high instal-
lation and installation costs, and even in some cases,
even before the building is reconstructed for laying
cable systems Therefore, an economical and efficient
alternative to the CAN, BACnet, LonTalk, Ethernet,
and TokenBus protocols is a modern wireless sensor
network (WSN) in the “Internet of Things”. The WSN
wireless sensory networks with Wi-Fi and WiMAX
networks, which address office communication tasks
(Fig. 1), are integrated into the system.

On the whole, the WSN’s coasts are composed of spa-
tially-allocated autonomous units (SN, Sensor Nodes)
that communicate with the purpose of joint monitoring
of physical parameters or ambient conditions such as
air temperature, sound, vibration, and pressure, move-
ment of parts during structural assembly or diffusion
of pollutants into the air. The model and parameters
without a proximity sensor are shown in Fig. 2.

In most pockets, microcontrollers installed in nodes
are implemented in 8-bit Harvard architecture with an
average RAM (128-Kb) and 64 kb data. For the most
part, the transmission frequency is in the range of
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Fig. 1. Areas of application of sensory pawns WSN
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F=315..916 MHz (Mica2, Mica2Dot) or F = 2.4 GHz
(ZigBee IEEE802.15.4, Imote). The data transfer speed
of DR is usually small and ranges from 38 kBits/s to
0.7 MB/s. The radius of the sensor is in the range of
30 to 150 m. The energy consumption is determined
by the sensor operation phase and is up to 1,000 mW
for data transmission and reception, 100 mW for Idle
Mode and up to 0.05 mW for partial mode Sleep Mode.
The average transmit power is PTx = 4-10 dBm. To
provide Real Time Requirements in the WSN auto-
mation outings, only short messages that are called
telegrams are allowed (TL ~ 100 bits) with relatively
small headers (overhead, OH).

Improved accuracy of measurements

When solving many practical problems arising in
instrument making, as well as in conducting research,
there is a shortage of information due to the nature
of the measurement of the function of the state and
other factors. The specified deficit is replenished by
solving the problems of controlling distributed sys-
tems that are part of the Internet of Things network
such as mathematical modeling, estimating the state
and parameters of stochastic processes, minimizing
the number of measuring points and optimizing their
location in the spatial domain.

Formulation of the problem. Consider the case of
measuring (estimating) the vector information param-
eter under the influence of the additive interference
with the non-Gaussian probability distribution density
in the “Internet of Things” sensory network.

—
Flash-nam’atb

The random process selection X, =X(t,), h=1,..,
H, is a mixture of the useful signal S(2, ¢,), that car-
ries information about the measurement informa-
tion parameters A = {}A ,..., A}, and additive generally
non-Gaussian noise n,[1; 3; 4]

X(3i,) =S80 t,)+n,.

We believe that the results of measurement of me-
chanical quantities are functions of sufficient statistics
and have asymptotic properties of sufficiency, instabil-
ity and normality, as well as the regularity conditions
are fulfilled. We believe that additive interference and
measurement parameters are independent.

The task of determining the optimal filtering of the
random process of measuring mechanical quantities
is to convert a signal & to the target as the most accu-
rate reproducing S. The distribution density p(x/A)
depends on the vector parameter A = {A,,..., A }, p>2.
To obtain a timetable in a power polynomial relative

s S
Inp, (x/1)= IZkl (t)[xi -m, (t)}dt +c,(x), (1)
a i=1
where ¢, (x) — he function that does not depend on 1,
and for the convergence in x sequence {Inp, (x/?»);
to the logarithm of the distribution density In p(x/2
at s >0 need to k(1) are determined from the solu-
tion of the system of linear algebraic equations [1].

Sk, (1), (1)=2 Ls

— }\, I =
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ApxiTekTypa MiKkpOKGHTPOIEpPa po3psaHicTio 8 6iT:

» OnepatusHa nam’atb nporpam — 128 KB;

+ OnepatusHa nam’atb aaHux RAM = 64 KB;

« Flash-nam'atb — 1 MB;

» HacTOTHWIA Aiana3oH:
- F=315=916 MI'y ana Mica 2, Mica2Dot;
—F=2,4 [Ty ans ZigBee IEEE 802.15.4, Imote

Mpuknap CPU: Intel StrongARM
* LWBMAKICTb NepeaaBaHHs:
DR=38 k6it/c=0,7 M6iT/c;
« BigcTaHb: D=30-150 m;
* XWBNeHHA: makcumym 1000 mBT;
* NOTYXHICTb nepeflaBaHHs: PTx=4-10 abm;
« KOopoTKi nosigomnenHs: TL=100 6i1/1 mc;
« OnepauinHa cucrema: Tiny 0S

Fig. 2. Model and parameters of the wireless sensor



// TexHiuHi Hayku //

// MisknapofHuit HaykoBuM XypHan «lHTepHayka» // N2 10 (50), 2 ., 2018

where F,(L)=m,,(L)-m,(M)m,(X) i,j=1s, m,(}),
m; (1)

’ — moments. According to the schedule (1), to
find the vector parameter, the approximation of the
compatible density distribution of independent sam-
ple values will have the form

P, (x/2) = exp{ghmi (W)-1,, + B (1) + e, (.2, )} ,(2)

where the notation is introduced:

B () =}kimdt ,

ho(1)=n | STh (1)b,(1)dt

wi=h

tin = ics (xr) ’
r=1

But ¢,(x,A/A, ) — function independent of the
composite vector parameter.

In accordance with the Cramer-Rao theorem, the
variance of any unbiased estimation is determined by

B =InW (X, - S\, t,)}, 4)

where W {*} — There is an additive interference.

To evaluate the accuracy of the measurement of
the vector information parameter, we shall consider,
for example, the random vibrational processes that
occur when the foundation is fluctuating in flexible
production systems and frequency measurement — o,
frequency derivative — ®' and phase — ¢ of the useful
signal of the sensors

S(h,t,)=U,, cos[(w+0,20't,)t, +¢] . (5)
Let’s represent a useful signal (2) S(A, t,) in the form
S(ht,)=U,, cos(h, +A,t, +At), (6)

wherel, = ¢; A, =0'; A, = 0.
For a measuring signal we define the derivatives:
S, (t,)=U,  t sin(h, +4,t, +1,82); i=1, 2, 3.(7)
In estimating the information parameters for the

maximum of the a posteriori density of probability
distribution (ASSR), three equations are fulfilled:

. . d d
the inequality [1] 1 d_klany(M B 0; d_kzany(M ryoh 0;
G’ >| -m{d*In W, (L) / d\?} o, 3)
2] . L ] L mw oy .=o. (8)

where W (L) — function of plausibility. d\, YA =0

We believe that the logarithm of the probability
function (LFP) exists and has the form
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