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BUMIPIOBAHHS TEMITEPATYPHU 3EPHOITPOAYKTIB IIYMOBHWM METOJOM

Ioxaszana modcnueicme 6uMIpI08AHHA MeMnepamypu 3epHOBUX NPOOYKMIE 3 SUKOPUCTIAHHIM iX
61IACHO20 MENN08020 GUNPOMIHIOBAHHSA. 3aNPONOHOBANT PYHKYIOHQILHA Cxema ma al2opumm UMIpIo-
6aHHA, AKI 3a0e3neuyionb SUKTIOYEHH BNAUEY 3MIHU ONOPY O0CRIONCY8AH020 06 €KMY NPU KOTUBAHHAX
80M020CHI MA MIHIMIZAYII0 HEIOeHMUYHOCMI RIOCUTIOBATILHUX eJIEMEHNIE CXeMU.

Binomo, mo BaxkinBuM acnekToM 30epiraHHs 3epHONPOLYKTIB € KOHTPOJIb TEMIIEPATYPH B 3a-
NOBHEHIH YacTHHI 3epHOCXOBHUINA. BHKOPUCTOBYBaHI U1 LIOTO MEPeTBOPIOBaYi (TEPMOPE3UCTOPH, TEP-
MOMApH Ta iH.) sIK MPAaBHJIO HAJAIOTh MOMUIMBICTB JIHIIE BUGIPKOBOrO TOUKOBOro KOHTPOIHO. Jlis oTpu-
MaHHsl KApTHHH MPOCTOPOBOrO 00'€EMHOrO PO3NOALTY TEMIEPATYPH HEOOXIIHO BUKOPHCTOBYBATH BEHKY
KUIBKICTh NIEPeTBOPIOBAYiB, IO BUKIMKAE NpobneMu iX po3TalllyBaHHs, 3MEHIIye HaliMHICTh CHCTEMH
KOHTPOMO. B Takux ymMoBax AOLUTEHHM € BHKOPHCTaHHS TEPMOLIYMOBHX METOIB BUMipHOBaHHS, SKi
3a0e3MeUyIoTh MOXNUIUBICTE 06'€MHOTO KOHTPOIO TEMMEPaTypU Ta 3HAXOIATH IIMPOKE 3aCTOCYBAHHS B
TeXHiuli i Haylli. OfHi€l0 3 rONOBHUX MepeBar IyMOBOI'O BUMIPIOBAHHS TEMIEPATypH € BiACYTHICTh AaT-
YYKiB, IO NEPETBOPIOIOTH TeMIepaTypy Yy €JNEKTpH4HuM curHan [1]. Ilpu wuymoBUX BUMiprOBaHHAX
BU3HAYAIOTh cepeaHbokBaaparuue 3HayeHHA (CK3) Hanpyru TeruoBoro mymy, sike nporopuiiHe Tep-
MOJMHAMIuHil TemrepaTypi ZOCIiLKyBaHOTO 00’ exTa.

OcHoBHa mpoGlieMa BHKOPHCTaHHS IIYMOBHUX METOAIB MONAra€ y 3ajIeKHOCTI peE3y/IbTarTiB
BHMIpIOBaHHS Bifl €NIE€KTPUYHOrO Omopy 00’€KTa, HACIIAKOM HOro € BiJHOCHO HEBHCOKA TOYHICTH
BUMiptoBaHHs. Omip 3epHOBHX MIPOAYKTIB, SK BiJOMO, CYTTEBO 3AJISIKUTH BiJi iX BOIOTOCTI.

JU11 BUKITIOYEHHS BIUTMBY OIOpY B aJrOpUTM po0OTH BHMIpIOBa4a BBOASTH JOMATKOBI orepartii
06pobku curnaiie [2, 3], oqHaK, MOBHICTIO KOMITEHCYBATH MOXHOKY B MPOLECI BAMIPIOBAHHS HEMOMXJTH-
BO, & HElJIEHTUYHICTh XapaKTepUCTUK NepeTBOPIOBaYiB 00YMOBIIIOE JOAATKOBY MOXUOKY BUMIPIOBAHHS.
ABTOpaMH 3apOnOHOBaHO (GyHKLIIOHATEHY CXEMY Ta aITOPUTM POGOTH IIYMOBOTO BUMIpIOBaya TeMIle-
paTypH 36pHOBHUX MPOIYKTIiB, B SKOMy YCYHYTi NepepaxoBaHi Bulue Hexomiku. Enexrpuuna QyHKIio-
HaJIbHA CXeMa LTyMOBOr0 BUMipiOBaya TeMIepaTypH HaBe/cHa Ha puc. 1.

NI o
—if

Puc. 1. Enektpuuna ¢yHKiiOHATEHA cXeMA LI[yMOBOTO BUMIPIOBaya TEMITEpAaTypH 3€PHOTIPOIYKTIB.

3epHo, TeMnepaTypy SKOro NoTpioHO BUMIPIOBATH, YMOBHO MOKa3aHe nosumiero 1. CxeMa CKIafaeThes 3
pO3ninBEHHX KoHTeHcaTopiB 2 i 3, koHneHcaTopa 4, TpaHc(hopMaTopa 5, LIMPOKOCMYTOBHX MiCHIIFOBAYIB
6 1 7, 3aranbHoi wikHH 8, mepeMHOXyBaua 9, GUIbTpa HIXKHIX YacToT 10, miAcHIIOBaYa nocTiiHOT Hanpy-
rul 1, onepauiiiHoro mixcunoada 12, mocriitHoro pesucropa 13 i BoneT™MeTpa 14.
B 06’ekti koHTpONMIO 1, 3 TeMniepatyporo T, 3aBXKAU NPUCYTHIH TEIUIOBHI UIyM, BUKIHKAHHH GIyKTY-
alliIMM €JIEMEHTapHUX HOCIiB eNIeKTpUYHOro 3apsay. CHEKTp TEeIUIOBOro IIyMy JOCHThH LIMPOKHUM: Bif
HM3BKHX JI0 BUCOKHX 4acToT. O/IHaK, HAallPyra Ha Pe30HAHCHOMY KOHTYpi 3 KOHIeHcaTtopa 4 i iHIyKTHB-
HOCTI TpaHcdopMaTopa 5 BU3HAYAETHCS TUIBKH THMH KOJMBaHHAMH, SIKi MOTPAIUIAIOTH B CMYTY MPOITyc-
KaHHS LbOTO KOHTYpY. Pe30HaHCHY 4acTOTy MapalieJIbHOrO KOJMBAJBHOTO KOHTYPY OOHMpaloTh B Jiana-
30Hi yacToT 100 - 300 x['u, B AKOMyY BiACYTHI HU3bKOYACTOTHI LIyMH THUITY (hiiKep-IIyMy, & BUCOKOYA-
CTOTHI €JIeKTPOMATHITHI HABO/IKH 1I€ HEBEITHKI.

3a BHCOKOT JOOPOTHOCTI €KBIBaJICHTHHH OMIp KOJIMBAIBHOrO KOHTYpY Habarato OiibLiumii 3a omip
06’exra 1. Tomy CK3 wymoBoi Hanpyru BH3HauaeTbes popMmysoto Haiikgicra:



Ui = [4kT AR, )

1e k - nocriiina bonbiMana; Af - cMyra yacTOT CHEKTPY TCIUIOBHMX IHYMiB, IHO BHALLIOTHCS KOJMBa-
JBHUM KOHTYpOM; R, - ormip nmpoBigHoro o6’exra.

LlIymoBa Hanpyra (1) TpanchopMmyeTbcs y BTOpHHHY 00MOTKY TpaHcdopmaropa 5 i 1ami miacumo-
€TBCA WHPOKOCMYTOBUMHM TiacuiioBayamu 6 i 7. IlincuneHi cepenHboKBaapaTHYHI HANpyrd 3 ypaxy-
BaHHAM BJIACHHX ILYMIB ITJICH/IIOBaYiB HaOyBarOTh BUIJIAMY:

Un = 4K KU1 +U s @
Us = 4K KT + T , 3)

ae K, - xoediuieHT Tpanchopmauii Tpancdopmaropa 5; K, i K;, U iz iU is ~— koedilieHTy migcu-
neHHs nigcumopaviB 6 i 7 ta CK3 ix BnacHMX LIyMiB BiATIOBITHO.

Tlpu nepemuoxenni Hanpyr (2) i (3) cnia BpaxyBaTH, 1o BIACHI NIYMHM MiJCHIIOBaYiB 6 1 7, fki
MaroTh IHUPOKY CMYTY TPOITYCKaHHs, MDK cO00I0 HEKOpEJIbOBaHi, TOMY iX ycepenHeHnH NoOyTOK AopiB-
HIO€ Hy/0. B Toii ske yac mymoBi Hanpyru Bif o6’ekra 1, oTpuMaHi Ha oOMOTKax TpaHcdopmMaropa 5,
3aJIMIIAIOTHECS KOPEJIbOBAaHHMU. B pe3ynbTati cepeaHiii KBafpaT LIyMOBOI HATIPYTH HA BUXOJi MEPEMHO-
’KyBaya BU3HAYAETHCA TUTBKU TEIUTOBUMH ILIyMaMH 3€PHOTIPOIYKTY:

UZ = K12K2K3SU12, Cy

e S — KpyTicTh MepeTBOPEHHs NEPEMHOXKyBay4a 9.
Hanpyry (4) ycepeaioroTs GibTpoM HIDKHIX HacToT 10, BUALIEHY MOCTiMHY CKJIaOBY MOAAIOTH
Ha BXij migcumopava noctiiiHoT Hanpyru 11. Ilincuneny Hanpyry depes AOCHIpKyBaHWi 00’ekT moja-
10Th Ha MiICHIoBaY 12, OXOTUIeHHWH BiJ’€MHHUM 3BOPOTHHM 3B’ A3KOM uepes pesuctop 13 3 omopom R .
Ipu nocioBHOMY BKJIIOUYEHHI onepanifHoro miacuwioBada 12 3 1ociaiikyBaHuM 00’ €KToM Horo
koedimienT migcuneHHs K, BU3HAYAa€ThCSA BUPA3OM:

K, =R/R,.
Hamnpyra (4), micns nincunenHs HaGyBae BUMIIAY
U, =4kK]K,K,K ,K ,SART. . 5)

Sk BUAHO 3 BUpasy (5), B pe3yJbTari NiACWICHH B QyHKINT NepeTBOPEHHS BiAOYNOCS 3aMillieHHS
onopy AOCHiKYBaHOrO 00°€kTa Ry OMOPOM MOCTIHHOTO pe3ncTopa R naHora 3BopoTHOro 3B 43Ky Iifl-
cwnoBaya 12. B pe3ynbTari BUKIIFOYAETHCS BILTHB ONOPY Ry 3€pHONPOIYKTY, a BIAMOBIAHO, i HOrO BOJIO-
rOCTi, Ha Pe3yJIbTaT NMepeTBOPeHHs TeMnepatypH Ty Ha noctiliny Hanpyry Us, sika BUMIPIOETBCS BOJIBT-
MeTpoM 14.

3aBASKH BUKOPHCTAHHIO MiJCHIIOBAYiB 6 i 7 3 IMPOKOIO CMYTOI0 MPOMYCKaHHS yCepeTHeHuit J1o-
OyTOK BJACHHUX IUYMIB IiJCWIIOBAdiB IparHe A0 HyJs, L0 3a0e3nedye BUMipIOBaHHA TeMneparyp IpH
HU3BKOIHTEHCHBHOMY TEIUIOBOMY IyMi 3epHonpoaykry. HeoOxinHe oOMekeHHS CMyIr'H 4acToT TeIuio-
BOTO IIYMy, IO BHAUIETHCS, 3A1HCHIOETHCSA PE30HAHCHUM KOHTYPOM, IO BHKJIIOYAE KOPEJIALiIo Biac-
HUX LIyMiB MiJICHITIOBAYiB.
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INCREASING OF EXACTNESS MEASURING SENSORS
IN CONTROL SYSTEMS BY TECHNOLOGICAL PROCESSES

In paper presented ways to increasing exactness of technological parameters control for capacity
sensors in control system by technological processes.

Sensors based on resonant circuit are used in automatic control system by the technological pro-
cesses for food and grain processing spheres of industry. For example, sensors for raw material (pro-
cessing products) control of humidity and loading in technological capacities. The dielcometric control
method is more appropriative for this purpose [1]. The resonant methods of measuring of electric capaci-
ty are widespread enough [2]. Differential method of small capacities measuring on the lateral branch of
resonant curve used for decreasing of the measuring errors related to instability of frequency and ampli-
tude of generator voltage and instability of parameters oscillating circuit [4, 5]. Well-known devices [3]
don’t provide high exactness for measuring of electric circuit resonant frequency.

We may to promote exactness of resonant frequency measuring for electric network by exception
of error in the indication of phase change m/2 at the change of resonant frequency in a wide frequency
range.

In Figure 1 presented flow-chart of device for measuring of electric circuit resonant frequency. De-
vice for measuring of electric circuit resonant frequency [3] contains a variable frequency oscillator 1
hanging by electric circuit at the output; electric circuit formed by the inductances spools 2 and 3that are
connected, winded on toroidal cores; condenser 4 with the winding connection 5 that come through to-
roidal cores. Outputs of spool 3 connected with the entrances of automatic switch 6, the management
circuit ofthat is connected to the LFO of rectangular voltage 7. Output of automatic switch 6 connected
with the first entrance of differential amplifier 8 and the second entrance connected with the output of
HFO 1 through attenuator 9. General point of differential amplifier 8 connected with the middle point of
spool 3 and earthed. Output of differential strengthener 8 connected with consistently included amplitude
detector 10, a selective amplifier 11 that adjusted on frequency of LFO 7, a phase-sensitive rectifier 12,
the management winding of that is also connected to the rectangular voltage LFO 7. Output of phase-
sensitive rectifier 12 through integrator 13 connected with the managing entrance of HFO 1. The output
of HFO is connected with digital frequency meter 14.

Fig. 1. Schematic of device for electric circuit resonant frequency measuring.

A device works in the following way. High-frequency signal from the output of variable frequency
oscillator 1 comes on a spool 2 and forms in her core the alternating magnetic field that excites a high-
frequency current that contain condenser 4 with the winding connection 5. High-frequency current in the
core of spool 3 creates the alternating magnetic field and corresponding high-frequency voltage.

Amplitude and phase of high-frequency voltage of spool 3 it is determined by an impeder to the
circuit at presence of winding connection 5. Resistance to the circuit is capacity if the frequency of exci-
tation is less then resonant frequency, and inductive if the frequency of excitation more than resonant.
Circuit resistance is cleanly pure resistance if the high-frequency oscillations frequency coincides with
resonant frequency. Spool 3 connected by an automatic switch 6 to one of entrances of differential
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strengthener 8. It appears loaded on practically endless resistance in different frequencies. Therefore it
works in the mode of idling and formed the phase change that equals +n/2 in relation to the current of
winding connection 5.

Phase of current to the circuit, and, as a result, current of winding connection as to variable fre-
quency oscillator 1 can be variable from -n/2 to +n/2d depending on relative disorder to the circuit. It
happens if the circuit is imbalance in relation to frequency of own resonance. As a result of it a phase
voltage change on the output of spool 3 in relation to the phase of voltage of variable frequency oscillator
1 can change from 0 to = in the change of frequency of high-frequency signal in wide limits. Phase
change, that is brought in by an electric circuit that consists of spools 2, 3 condensers 4 and winding con-
nection 5 is equal 7/2 if the resonance to the circuit 4, 5. The last one is used for the indication of reso-
nance of electric circle. To the one of entrances of differential strengthener 8 through attenuator 9 con-
tinuous voltage of generator For the receipt of signal, that are phase change proportional rejection from
n/2, and to the second entrance alternately of voltage from the conclusions of spool 3 in relation to the
earthed middle point. Frequency of switching of voltage pool 3 set by frequency of LFO 7 and tension
that manages of switch 6 work. So as tension of conclusions of spool 3 in relation to a middle point are in
anti phase, then at one position of switch initial tension of differential strengthener 8 proportional to the
vectorial difference of entrance voltage, and at other to the vectorial sum. At the change of phases, even
n/2, amplitude of difference voltage is equals amplitude of total voltage independently from correlation
of amplitudes on the entrances of differential strengthener. In case of increase of phase change
(= ;-)- ) difference voltage is grows, and the total is decreasing. At deviation of phase change from

/2 in other side (¢ = ; — &) total tension becomes more difference. As a result of continuous work of

switch 6 with frequency of LFO 7 for differential strengthener 8 is appears modulated on amplitude with
frequency of commutation of voltage spool 3. The voltage is distinguished by a amplitude detector 10. It
increases a selective amplifier 11 that adjusted on frequency of LFO 7, and becomes straight phase-
sensitive rectifier 12 on the managing entrance of variable frequency oscillator 1 by changing frequency
of vibrations in the direction of rapprochement with resonant frequency to the circuit 4, 5. At the coinci-
dence of variable frequency oscillator 1 with resonant, difference voltage on the output of differential
strengthener 8 the even becomes total and amplitude modulation on the entrance of detector 10 is disap-
pears. Output voltage of integrator 13 the retains frequency of generator resonant 1. At phase change de-
viation from #/2 as a result of circuit 4 capacity change there is circumflex in output voltage of differen-
tial strengthener 8, voltage of that then the phase sensitive straightening additionally charges or discharg-
es integrator 13. Integrator 13 changes frequency of variable frequency oscillator 1 to the new value of
resonant frequency to the circuit 4, 5. The value of the resonant frequency is measured by a digital fre-
quency meter 14. Instability of integrator 13 and other converting units (detector 10, amplifier 11 and
rectifier 12) do not affect the accuracy of the oscillator 1, the resonant frequency of the circuit, as well as
equality of difference voltage total does not depend on the settings and the form of amplitude-frequency
characteristics of intensive-rectifier tract (8, 10, 11, 12).The weakening of the attenuator 9 is chosen from
the equalization conditions of differential amplifier 8 input voltages with an average of the difference
frequency. But arises the inequality of summary or voltage difference by changing the resonant frequen-
cy over a wide range that doesn’t affect the accuracy of detection of the phase deviation from 7 / 2.
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ANALYSIS OF THE CLUSTERING OF RESULTS USING THE METHOD OF K-MEANS
AND WAYS TO IMPROVE THEM

For development of control algorithms of difficult objects methods of data mining (Data Mining),
in particular — clusterization can find the effective application. It is known that methods of the cluster
analysis are realized in rather large number of program tools from different producers. But estimates of
results of their use continue to be considered not as absolutely satisfactory. Therefore development of
advanced algorithms of the cluster analysis of data continues to remain an urgent task.

Before carrying out the cluster analysis three examples of a data set have been created:

1) «The 2-dimensional test» — 34 objects with two signs on values of coordinates of X and Y (4 clusters
are provided);

2) «The 3-dimensional test» — 204 objects with three signs on values of coordinates X, Y and Z (8 clus-
ters are provided);

3) «Flour - figures of merit» — 730 objects with three signs on values of number of falling, IDK, quantity
of a crude gluten for the batches of flour arriving on bakery within ten months (the cluster design is un-
known).

By the first two examples existence of such objects was in advance provided («disputable») which
can belong to different clusters.

As a basic algorithm of a clustering the k-means method which is well described is chosen, it is ap-
plied in the majority of the known program tools and yields positive results. And Deductor Studio Aca-
demic, Statistica StatSoft, SPSS Modeler IBM became tools which were used for a clustering of the pre-
sented examples and carrying out the comparative analysis.

It is known that the choice of initial centers of clusters (centroids) has very significant effect on
correctness of results of a clustering. As for the k-means method this procedure has no rigid determina-
tion and initial centrodes are selected in a random way or on some special algorithm, it affected the accu-
racy of the received results on the first two examples. Any of tools didn't reach ideal filling of clusters,
i.e. «disputable» objects appeared in «others» clusters.

The main criterion that determines the accuracy of hitting the object in the corresponding cluster,
we used the value of the total distance between all objects and their centroids. This criterion can be con-
sidered sufficient to justify the assessment of the quality of clustering within a single analysis of the dis-
tribution of objects on a fixed number of clusters. Additional criteria appeared: Dan's index and index of
assessment of a silhouette.

Therefore the software module realizing the procedure of an advanced clustering of data by k-
means method was developed. Algorithms of automatic calculation of quantity of clusters and determina-
tion of provisions of initial centers of clusters (centroids) became its distinctive feature. At the same
time, creation of polygons of frequencies on each sign was used.

The results provided the advantage of this module for all criteria.
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THE NEAREST NEIGHBORHOOD OF PERCOLATION CLUSTER’S ELEMENTS
AS COMPLEX SYSTEM’S PROPERTY INDICATOR

The algorithm for determining the Lévesque measure on the set of "conductive" sites of the nearest
neighborhood and the algorithm for calculating the dimension of describing the scaling behavior of their
division’s entropy is designed in the evolution of nearest neighborhood model; the set-theory description
of percolation transitions in the continuum and fractal arrays was given, the idea of the relative degree’s
order of the structure was introduced, the suitability of this value to evaluate the drift of the nearest
neighborhood properties is shown.

In recent years, concepts and methods of percolation theory are used effectively in natural and en-
gineering sciences such as biophysics, theoretical chemistry, materials science, network technologies and
other. It is interesting to watch that the percolation theory more clearly manifests itself as an interdisci-
plinary knowledge and a conception of the connectivity (in the broad sense) reveals traits of general sci-
entific concepts.

The nearest neighborhood of percolation cluster elements conception aliows significantly extend
theory's features in detailing of the generation processes and at the cluster systems research [1-3].

In the proposed approach, the nearest neighborhood, in fact, is itself a percolation field in n-
dimensional space properties that allows to increase the number of parameters cardinally which describe
the state of the percolation clusters elements and increases conditions variability of their association in
the process of clustering. Perhaps, in a short time, this will make the nearest neighborhood one of the key
components of percolation models.

One aspect of the model is to consider the nearest neighborhood like set belonging to the class of
"thick" fractals.

In addition, the model suggests that each site of percolation problem can be defined as a region of
finite size in which, in its turn, possible to solve a percolation problem, et cetera. Those sites are simulat-
ed as Sierpinski gasket of arbitrary generation, which depends from prescribed accuracy. In the model,
authors determined centers of the “sites” locations by a random number generator, and used uniform dis-
tribution generator (in variant of the model — the Gauss distribution).

It is well known that the Sierpinski gasket can be considered as the two-dimensional Cantor set. Let
is two-dimensional Cantor set of the two-scale s; and s,, with a measure generated by a multiplicative

process pi, p>. Since we have nlfk!(n—k)! segments of space slk sf—k and weight y, = plk pg’_k in the n-

th generation of the Cantor set. So measure given by

M (q,8) = (p{si + pIs)Y = (pi1}? + pdi34y",

where 8 is the same box size on all cells used to cover the set; and ¢ — the moment order of M. For g =0
the mass exponent is the fractal dimension of the set, and equals 0.6110...
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RESEARCH OF SELF-TUNING ACS WITH VARYING TRANSITION COEFFITIENT CONTROL
OBJECT OF TECHNOLOGICAL TYPE

In this thesis the research of the band pass filtering utilization for extracting free motion of the ACS
in order to provide self-tuning of such system is provided.

Introduction. Many factors have influence on technological process variables when this process is
contemplated as control object (CO). These factors are usually represented as non-controllable coordi-
nate and parametric disturbances. Parametric disturbances more often reveal themselves in CO transition
coefficient changes. On a number of occasions it can change in a wide range — 2...10 times in compari-
son to initial value [1]. Traditional automatic control system (ACS) with this CO would loose stability
because controller parameters remain the same. That’s why self-tuning of the controller is a non-
alternative instrument of compromise saving between quality factors and processes stability in ACS with
such CO.

A lot of known self-tuning ACS utilize specially organized search movements in ACS for identify-
ing current changes in CO transition coefficient. Besides, there are dangers of violations in regimes and
regulations in CO operation. Nevertheless identification in the closed-loop circuit of the ACS can be car-
ried out using those changes of the controlled variable y(r) of the CO which arouse naturally as the re-

sult of coordinate disturbances impact [2]. This is favoured by the fact that for CO of technological type
parametric disturbances spectral density is much more lower in frequency range if compared with spec-
tral density of coordinate disturbances [3]. This specific feature distinguishes CO of technological type
from many mobile and electromechanical types.

In fact, occurs the possibility of using band pass filtering to divide low-frequency part y,(¢) of y(t)

changes, which is generated by the influence of coordinate disturbances and high-frequency part y (1),

which is the result of the noises impact, from low-frequency part y(f) of the controlled variable move-

ment. The latter characterizes own movement of the ACS, in particular, changes of the CO transition co-
efficient. The topic of band pass filtering is given in more detail in [4].

Problem statement. Let’s examine in more detail the block diagram and the working principle of
the self-tuning ACS (STACS) with passive identification.

During operation CO receives impact from external non-controllable coordinate fi(#) and paramet-
ric f,(t) disturbances, and also from high-frequency noises f,(z), which in general represent stochastic
processes. When changing operating modes, and also, as a result of equipment degradation processes,
changes, specifically, CO transition coefficient k,. ACS controller stabilizes controlled variable y(z) on
the level )", suppressing low-frequency part f(¢), remaining functional in some narrow range of k,. For
noises suppression f,(¢) low-frequency filter is used in the system (LFF).

Substantial parametric disturbances f,(z), which excite k, changes, require tuning of the transition
coefficient &, of the ACS controller in real time for saving the stability of the system. This function in
STACS is implemented by the self-tuning block (see fig. 1). It consists of CO model, which receives as
its input control impact u(?) of the ACS controller. Controlled variable y(#) of the CO and the output of its
model y,(t) go to the inputs of band pass filters. They suppress the sequels of coordinate disturbances

Ju®) and noises f,(1) influence on y(#) and y,(¢). In the outputs of the filters the signals y,(¢) and ¥, (¢)
are formed, which characterize own movement of the ACS. This topic is given in detail in [4].

Dispersion estimations evaluations on sliding time interval T ,. averages the signals y (¢) and
Y. (1) » evaluating the estimations of their dispersions DAy (t,t,.)and ﬁ; (t,7,.)» Which, as shown in
[4], are proportional to the squared transition coefficient values kg ), k,%, (¢) of the CO and its model.
the level of CO dispersion estimation p; (z,7,.) by virtue of model transition coefficient &, (?) change. In
other words, CO model and parametric controller %, in the real time implement the identification of the

model transition coefficient &,,(z), by tracking CO transition coefficient k,(?).
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The current value of k,(?), which is proportional to k,(2), from the output of the controller &, goes
also to the evaluator &,, which calculates the value of k,(?), on the assumption of the product constant

A* =k, - k,, where A° — some constant, which sets the desired appearance of the transient process in

ACS. Thereby ensuring of the stable operation of the ACS main circuit during CO transition coefficient
changes.

In the STACS structure a couple of non-linearities are presented, that’s why analytical solving of
the analysis and synthesis problems is complicated. Known solutions have approximate character and
have been obtained for some particular cases. Considering this fact, as an instrument for STACS re-
search was chosen computer modeling in Simulink of the MatLab environment.

In the report the conditions and the plan of carrying out comparative researches are announced,
the analysis of computer experiments is carried out, revealed the influence of external disturbances spec-
tral composition changes and noises on the quality factors of the STACS operation with different param-
eters of the self-tuning block.
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DECISION SUPPORT SYSTEMS AND THEIR POSSIBLE USE FOR FOOD PRODUCTS’ ISSUES

General definition of Decision Support Systems, their possible application as well as the most
common structure have been considered. The possibility of use such kind of systems in the food products
sector has been described. The four specific issues for their operation in this area have been defined.

Decision Support Systems (DSS) represent a concept of the role of computers within the decision
making process. Even though DSS has become an area of research in the middle of the 1970s [1], the
concrete definition of it still doesn't exist. The thing is the definition and scope of DSS has been migrat-
ing over the years. What’s more, different kinds of specialists (researchers from different areas of sci-
ence, practitioners, managers, etc.) have different points of view on this question [1, 2].

As one of the most common definition of DSS could be given the following: DSS are interactive
computer-based systems and subsystems intended to help decision makers use communications technol-
ogies, data, documents, knowledge and/or models to complete decision process tasks. Here at once
should be precise types of problems which DSS help to solve. It comes mostly about problems that may
be rapidly changing and not easily specified in advance — i.e., unstructured and semi-structured decision
problems [3].

Given that DSS has as the criterion the relationship with the user, they could be separated
on: passive, active, and cooperative. A passive DSS is a system that aids the process of decision making,
but that cannot bring out explicit decision suggestions or solutions. An active DSS can bring out such
decision suggestions or solutions. And a cooperative one allows the decision maker (or its advisor) to
modify, complete, or refine the decision suggestions provided by the system, before sending them back
to the system for validation [4].

There are three fundamental components of DSS architecture are [4-8]: the database (or knowledge
base), the model (i.e., the decision context and user criteria), the user interface. The users themselves are
also important components of the architecture [4, 8].

Nowadays DSS are extensively used in business, management and transportation, applied in medi-
cal clinics, jurisprudence, forest management, agricultural production, etc. Basically, there are theoretical
possibilities of building such systems in any knowledge domain. Therefore, the choice of DSS imple-
mentation in the food products sector has been made.

The idea is to use this kind of systems as a tool that could help to make decisions, based on the da-
tabase of experts’ marks of wide range of food products in accordance to the specific criterions. Model of
the decision process depends on what are we going to achieve. There are 4 specific problems that have to
be solved:

1) analysis of a final product in order to improve the technology of its production and further sug-

gestions for it;

2) analysis of a final product in order to decrease costs and further suggestions for it;

3) analysis of different products of one kind in order to choose the best one according to the spe-

cific criterions;

4) analysis of products in order to create the innovative one.

This project is going to be elaborated in the frames of Laboratory of Sensory Analysis, ONAFT.
Planned stages of this research include elaboration of database, models for decision making process and
software for user interface organization.
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INFORMATION-MEASURING SYSTEM OF UAV (QUADCOPTER) AND IMPLEMENTATION OF
FLIGHT MODES BASED ON IT

In article the description of information-measuring system, a description of the working principle
of sensors. Given the dependence of the functioning and implementation of the flight mode from the sen-
sors on Board the UAV.

Today UAV’s first of all are subjects of automation, this means that the drone on Board has a num-
ber of sensors to ensure a safe flight. All kind of these sensors are building the Information-measuring
system (IMS).

IMS of UAV’s includes:

e Altimeter, is an instrument used to measure the altitude of an object above a fixed level;

*Compass (magnetometer), is an instrument used for navigation and orientation that shows direc-

tion relative to the geographic "cardinal directions", or "points";

*Gyroscope, used for measure or maintain orientation;

e Accelerometer, is a device used to measure the corresponding acceleration;

eUltrasonic rangefinder, rangefinder used for remote detection of various objects and measuring

distance;

*The Global Positioning System (GPS), is a global navigation satellite system (GNSS) that pro-

vides location and time information in all weather conditions, anywhere on or near the Earth
where there is an unobstructed line of sight to four or more GPS satellites.

Each of this sensors necessary for the implementation of flight modes such as:

*Loiter mode — automatically attempts to maintain the current location, heading and altitude;

*RTL (Return To Launch) mode —navigates Copter from its current position to hover above the
home position; :

¢Land mode —attempts to bring the copter straight down;

* Auto mode — In Auto mode the copter will follow a pre-programmed mission script stored in the
autopilot which is made up of navigation commands (i.e. waypoints);

eFollow Me mode — this one makes it possible for you to have your copter follow you as you
move, using a telemetry radio and a ground station;

*Guided mode — this mode is a capability of Copter to dynamically guide the copter to a target lo-
cation wirelessly using a telemetry radio module and ground station application.

Fig.1. The appearance of the drone, assembled in the «<Mechatronics Robot laboratory».
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Conclusions: implementation of IMS on Board of the UAV allows to realise the flight modes and
the required functionality. At the moment provides 6 flight modes.
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BECITUJIOTHBIM ABTOMOBMJIb JIJ1s1 YHACTUS B TOHKAX

Po6oToTexHrKa MOCTENEHHO, HO CTPEMUTENPHO BHEAPAETCS BO BCE YTOJKM 2KU3HM YeJIOBEKa, Mpo-
naranaupys 6€30acHOCTb JUIsl XKU3HM YelloBeKa M 0cBOOOXKast €ro OT CKyYHOH W HEHHTEepEeCHOU pabo-
THI IS TIpecyiefioBaHvs BeiciiuX Leneil. He obxoauT poboTuzanus u aBTOMOOHIIBHEIE CPEICTBA Tiepe-
IBIKEHHS. BOOPYKUBIIHCH COBPEMEHHBIMH CPEJICTBAMH ABTOMATH3AIMM, CTAHOBATCS BO3MOXHEIM TIpe-
BPaTHTh JOBOJBHO ONACHOE CPEACTBO IEPEIBIKEHUSA B CHCTEMY, NMOJHOCTBIO YIpaBiseMylo Oolee
HAIEKHbIM UCKYCCTBEHHBIM HHTENICKTOM.

E>xeroHO IPOBOAMTCS KOHKYPC aBTOHOMHBIX MOOHIIBHBIX poOoToB «Roboracey. Jlns yudactus B
KOHKypce HEOOXOAMMO CKOHCTPYHPOBATH M 3amporpaMMHUpOBATH MacITaOHYIO MOJeTb aBTOMOOWIIS,
C/IeNiaB ero aBTOHOMHBIM, YTO 03HA4aeT, YTO YeJIOBEK BOOOINe HE OJDKEH OBITh 32/IeHCTBOBaH B MpOLec-
Ce YrpaBJieHHs.

B 2015 romy HUU mMexaTpoHHKH U poboToTeXHHKH Oecckoi HAMOHANBHOM aKaIeMHH MHIIEBBIX
TEeXHOJIOTHIH BIEpBBIE OKa3ajach B CIIMCKE YYacTHUKOB 3THX COpeBHOBaHHiA. Hareit komaHme Obut
npegocTaeieH aBToMoOmwie ¢upmel HIMOTO Ha panuoynpapneHuu.

"{;‘r

Puc. 1 Pagnoynpasnsemelit aBToMmoOums Himoto

B kauectBe “Mo3ra” po60OTa y4aCTHHKOB BOOPYKUJIH MHKpPOKOHTposutepoM STM32F3 (puc. 2),
KOTOpBIit obecrieunBaeT pazpaboTurka BceM HeoOXonuMbIM GyHKIHOHATIOM. MOayJIb paiHOYIpaBlieHHS]
ObIT U3BAT.

Puc. 2 Ilnara ynpaejeHus aBTOHOMHBIM POGOTOM

Jlns npuBeeHUs aBTOMOOMIIA B ABIDKECHHS UCIIONB3YETCA ABUIATE b, YCTAHOBICHHEIH HA 60pTy
poGora. [[ns ero yrpasneHus ucnonessyercd Apaiisep Gupmet ST, koTopelid Takoke OB TPeNOCTARNEH.
Mexanuka aBTOMOOMIS mepenenke He noiasepriack. llItaTHeil cepBonpuBoa ObUT 3aMeHEH Ha OoJjee

MOIIHBIH, 00eCImeUnBarOIIHil OONBINYIO TPY30TIOABEMHOCTB.

Jinst oOHapyKeHs 1 U3MEPEHUs PacCTOSIHUS 10 IpensTcTeus 6putn nprobperenst MK-natunku dupmel
Sharp. Beero B cxeme HCnonb3yeTes 3 JaT4HKa, U3MEPSIOLIHE PACCTOSHHUS [0 MPENATCTBUSA COOTBET-
CTBEHHO CTIPaBa, cjiera U criepeau ot podora. Kpenares naruukd Ha 6amriepe, KOTOPbI OBLUT M3rOTOBJIEH
Ha 3-D npuHTepe.
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DEVELOPMENT OF THE PORTABLE SELF-PROPELLED ROBOTIC DEVICE

The principal idea consists in creation of a working prototype of the portable self-propelled robot-
ic device with optimum energy efficiency. In the report are described: the reference list, compare results
of control samplings of primary and operating prototypes. The type selection of the chassis and addi-
tional equipment is reasonable.

In the process of working the following tasks have been implemented.

First of all we identified construction of the chassis. Wheelbase of classical type has been chosen.
It’s 4x4 type. Its field of use is most of the roads and landscapes as well as certain types of cross-country.

After that we’ve chosen controller, motor control unit, sensors and power cell. Also we calculated
electric elements for reduced voltage. They are used for sensors and other devices.

Fig. 1. The portable self-propelled robotic device on a wheelbase

In partnership cooperation Scientific Investigation Lab "Mechatronics and Robotics" and the com-
pany "LuxOft" was a competition for the best development of the portable robot.

It was the first stage of preparations for national and worldwide competition among robotic auto-
mobile known as “Roborace”. Robot must move on the surface and avoid obstacles.

To implement the company «Luxoft» competition problems presented all the necessary equipment.

There have already been drawn up the necessary electriacal circuits, 3D models, and developed ap-
propriate software.

According to the total, 3 test samples were made.Their tests and the subsequent correction of mis-
takes were carried out. By the end of work, the present device, on the same wheelbase, decreased in
weight from 2.6 kg to 1.1 kg. As a result, range of the course increased from 83 m to 125 m and maxi-
mum speed increased from 18 km/h to 26 km/h.
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Fig. 2. Part of the Equipment provided by the Luxoft company
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REALIZATION OF A DELTA-ROBOT FOR CHOCOLATE PRINTING

In current years delta-robot can use in many industries (such as engineering, automobile industry
and etc.). Delta robot has a difficult structure, but his functionality can provide different opportunities
and precise positioning of output devices that perform processes in industry. Since the inception of this
project, we have a lot different constructions and functionality. At the 1980°s delta was designed for pro-
cess for packaging conveyor lines, but now we can see this robot on many areas.

The basic idea behind the Delta parallel robot design is the use of parallelograms. A parallelo-
gram allows an output link to remain at a fixed orientation with respect to an input link. The use of three
such parallelograms restrain completely the orientation of the mobile platform which remains only with
three purely translational degrees of freedom. The input links of the three parallelograms are mounted
on rotating levers via revolute joints.

This robot is like a mechanical system, which changes position of extruder to print chocolate for
confectionery and creating 3D objects made of chocolate.

A delta robot is a type of parallel robot. It consists of three arms connected to universal joints at the
base. The key design feature is the use of parallelograms in the arms, which maintains the orientation of
the end effector. By contrast, a Stewart platform can change the orientation of its end effector. Delta ro-
bots have popular usage in picking and packaging in factories because they can be quite fast, some exe-
cuting up to 300 picks per minute.

Parallel manipulators are characterized as having closed-loop kinematic chains. Compared to serial
manipulators, which have open-ended structure, parallel manipulators have many advantages in terms of
accuracy, rigidity and ability to manipulate heavy loads. Therefore, they have been getting many atten-
tions in astronomy to flight simulators and especially in machine-tool industries. Also known as parallel
robots, or generalized Stewart platforms (in the Stewart platform, the actuators are paired together on
both the basis and the platform), these systems are articulated robots that use similar mechanisms for the
movement of either the robot on its base, or one or more manipulator arms. Their 'parallel' distinction, as
opposed to a serial manipulator, is that the end effector (or 'hand") of this linkage (or 'arm') is connected
to its base by a number of (usually three or six) separate and independent linkages working in parallel.
'Parallel' is used here in the computer science sense, rather than the geometrical; these linkages act to-
gether, but it is not implied that they are aligned as parallel lines; hereparallel means that the position of
the end point of each linkage is independent of the position of the other linkages.

Fig. 1. Kinematic model of a delta robot
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The key concept of the delta robot is the use of parallelograms which restrict the movement of the
end platform to pure translation, i.e. only movement in the X, Y or Z direction with no rotation. The ro-
bot's base is mounted above the workspace and all the actuators are located on it. From the base, three
middle jointed arms extend. The ends of these arms are connected to a small triangular platform. Actua-
tion of the input links will move the triangular platform along the X, Y or Z direction. Actuation can be
done with linear or rotational actuators, with or without reductions (direct drive).

The delta robot (a parallel arm robot) was invented in the early 1980s by a research team led by
professor Reymond Clavel at the Ecole Polytechnique Fédérale de Lausann. Since its invention in the
early 1980s, the delta robot has evolved into an innovative and high-speed solution for a wide range of
assembly, picking, and material handling applications.

The revolute joints of the rotating levers are actuated in two different ways: with rotational (DC or
AC servo) motors or with linear actuators. Finally, a fourth leg is used to transmit rotary motion from the
base to an end-effector mounted on the mobile platform.

Automation in the food industry has moved far beyond the simple labelling machines and conveyor
belts. Now intelligent robotic arms perform dazzling movements and expert feats of coordination, getting
everything from frozen fish chunks to cookies swiftly into their packaging. It's not a side of processed
foods you see that much, but it is everywhere.

In this situation we are considering possibility of edible printing on the confectionery products. We
can use this project for food manufactures such as a confectionery factories of course.

Chocolate delta robot. In contrast to 3D delta printers using as a plastic material, chocolate delta
robot will use melted chocolate to create a confectionery products. Advantages of confectionery products
by the delta robot consists including that you can create fabulous products that can be decorated a variety
of higher value products (such as cakes). By accurately positioning of the extruder, products will have a

perfectly forms that can’t be set u ting th.

Fig. 2. Chocolate printing
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SECONDARY EXPLOSION ESTIMATIONS FOR THE GRAIN PROCESSING ENTERPRISE

Mathematical model for the possible development of the primary explosion at the grain processing
enterprise is created. This model enables to estimate possibility of the secondary explosion at any object
of the enterprise and forms the base for mathematical support of the decision support system for explo-
sion-proof. Such decision support system can be included in the control system of the processing enter-
prise.

There are a lot of explosions at the grain processing enterprises all over the world every year. Nu-
merous researches and investigations are dedicated to the problem of the prevention of primary explo-
sions, but there are too little scientific works concerning problems of secondary explosions. It is neces-
sary to create effective control system for prevention of secondary explosions at the grain enterprises.
Such control system must include appropriate decision support system (DSS).

Aim of the research is to create mathematical model for the possible development of the primary
explosion at the grain enterprise. This model must give an opportunity to estimate possibility of the sec-
ondary explosion at any object of the enterprise in the presence of the primary explosion at the other ob-
ject. DSS for explosion-proof of the grain processing enterprises must be based on such mathematical
model.

Let us consider grain processing enterprise which consists of n different objects such as silos, bun-

kers, business buildings, conveyers etc. It is supposed, that fuzzy estimation E~i (s Ei <) for the explo-

siveness of i-th object (/<i<n) is known.
Value E~i can be estimated on the solution of the flame stability problem. It is obvious that

dae{l,.,ny E=E, E,=maxE,, (1)
i

where a is the number of the most explosive object of the enterprise, E can be considered as the explo-
siveness of the enterprise as a whole and expresses the possibility of the primary explosion.

For every moment of the time grain processing enterprise is modeled by graph with # nodes. Every
node corresponds to specific object of the grain processing enterprise. Two nodes i and j (I<i<n, 1<j<n)
are adjacent if the possibility S‘ij (§ij = Sﬁ) of the penetrating of the fire or of the weak shock wave

from the object i (to be more correct, from the object, corresponding to node /) into object j is more than
Zero; S‘ij is fuzzy value, that is 0< S’ij <l.

This graph is undirected graph. It can be either connected or disconnected. If it is disconnected it
means that it consists of two or more connected subgraph. Those subgraphs corresponds to such sites of
the enterprise which are independent in terms of explosion-proof, that is the primary explosion at any
object of any site can’t be a reason for the secondary explosion at any object of the other site. So it is
necessary to solve the problem of the graph connectivity and than to estimate separately the possibility of
the secondary explosion for every site of enterprise corresponding to connected subgraph. So let us con-
sider only connected graphs.

The graph is weighted. The weight of the node i is fuzzy estimation Ei . The weight of the edge i is

fuzzy value ‘§y The value of S’ij depends on the physical way of connection for objects i and j. This

graph is also fuzzy graph, because the weights of the nodes and the weights if the edges are fuzzy logical
values.

Every node i (except o) gets value p7", where p7 expresses inability of the object i to explode in
the presence of the primary explosion at the objectc . Problem of finding of the shortest path in the graph

is solved by Dijkstra’s algorithm.
It is obvious that

pe{l...n}f#a  PpPg=minp; . )
]
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To find the most explosive object in situation when object a (1) explodes (that is to find the most
explosive object towards the possibility of secondary explosion) algorithm for the search of the shortest
path from node o to node 8 is used. Object 3 is the object with the minimal inability for secondary ex-

plosion, that is object 8 is the most explosive object in the presence of the primary explosion at the ob-

ject a .

Technological processes of grain storage and grain processing are modeled as the sequence of
steps. Those steps are divided with important technological operations or organizational events (such as
loading of grain into silos, aspiration, cleanup or wet cleaning). Every step in sequence of technological
processes corresponds to the graph described above. Every transition from one step to another changes
weights of nodes and weights of edges. That means that explosiveness of different objects of grain pro-
cessing enterprise changes and ability for penetration of explosion from one object to another changes
also.

Transition from one step of technological processes to another sometimes leads to changing of cor-
responding graph. New edges can be added to graph; some edges can be deleted. For example, filling of
silo leads to removal of the edge, connecting two nodes; one of these nodes corresponds to this silo, the
other node corresponds to the under-silo gallery. Closing of a silo makes the node, corresponding this
silo, the isolated node of the graph.

It is obvious, that addition or removal of the graph nodes as a result of any technological operation
or organizational event is impossible; addition of the node means appearance of new object at the grain
processing enterprise, removal of the node means vanishing of some object (corresponding to this node)
at the grain processing enterprise, such appearances and disappearances are possible only as a result of
the reconstruction or rebuilding of this enterprise. So nodes of the graph are invariable, but their weights
are changeable.

Thereby for every step of technological processes reassessment of explosiveness of every object of
the enterprise is done. Ability of every object for primary explosion and secondary explosion (in pres-
ence of the primary explosion of the most explosive object) is reassesed and scenarios of the explosion
development are reviewed. Control action must be applied:

1) to the most explosive object in terms of the primary explosion;

2) to the most explosive object in terms of the secondary explosion in presence of the primary ex-
plosion of the most explosive object item 1).

Control action aims to decrease explosiveness of the objects. This action can be technical, techno-
logical or organizational. The example of technical control action is phlegmatization or inhibition; the
example of technological control action is technological operation such as silo filling; the examples of
organizational control action are cleanup and wet cleaning.

Selection of the appropriate control action is prerogative of decision maker, but DSS on the base of
the described above mathematical model prompts the decision maker direction of the action, that is DSS
recommeds the decision maker the objects for immediate control action.

Solving of the described above problem enables to enlarge and to improve DSS for explosion-proof
of the grain processing enterprises of different types: elevators, flour milling plants, compound feed
plants.

This DSS enables:

— to specify the most explosive objects of the grain processing enterprise either in terms of the pri-
mary explosion or in terms of the secondary explosion in presence of the primary explosion;

— to specify the most effective control actions (be technical, technological or organizational) for en-
suring of the explosion safety of the grain processing enterprise;

— to specify the most effective control actions for suppression of the secondary explosions, such actions
prevent development of explosions.
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THE DATABASE MANAGEMENT SYSTEM AS THE BASIS OF BILLING SYSTEMS

The basic concepts and definitions relating to the billing systems are discussed. The database man-
agement system Oracle is also considered. Structure and functions of billing systems, i.e. the pre-
processing data subsystem, the subsystem of operational management of the billing, the subsystem for
notifying the customer, are studied. Groups of standards and important qualities of billing systems are
also considered.

Systems, which calculate the cost of communication services for each client and store information
about all the tariffs and other value characteristics, which are used by telecommunication operators for
billing customers and settlements with other service providers, are called billing systems (BS); the cycle
of what they do is called billing. Any BS is created on the basis of a certain database management system
(DBMS). Most BS in the world were created on the basis of DBMS Oracle. Among other products, it is
possible to allocate Sybase and Informix as designed for large volumes of information. Examples of bill-
ing systems are BIS Flagship, the CBOSS Arbor, Bill-2000-prepaid.

There are a few names of the billing system: ASR — automated system for calculations; IBS — in-
formation billing system.

One of the important qualities of BS is its flexibility, i.e. the ability to adapt to changing circum-
stances. The modular design of the system provides for the subsystem of preliminary processing of the
data, the operational control subsystem and subsystem of alerts.

The system openness means the openness of the source code of a software product, which allows
the operator not to depend on the developer in the future and to maintain and upgrade the system.

Scalability on load. With the growth of the subscriber base and additional services it would not be
necessary to change or modify the software part of BS. Increase of the capacity of BS should be achieved
through the modernization of the hardware of the system. What is important to consider when designing
scalable systems? It is necessary to use a DBMS designed for large data volumes. DBMS needs to be
compatible with different computer platforms to support multi-processor mode.

Reliability is one of the main requirements of any system. The reliability of the BS is determined
by the reliability of the DBMS and technologies used in the development of the system. The reliability of
the supplier (vendor) application software is not least. It is important The time that supplier runs in the
market is of great importance. The percentage of the presence of developed systems on the telecommuni-
cations market is indirect indicator.

Multi-language means possibility to set different languages for reporting.

Multicurrency support means ability to work with any currency.

Delayed billing is billing, in which payments are made after successful calls.

Hot billing means that changes in the account balance take place in the process of conversation,
and information about the balance on Your account can be obtained immediately after the call.

Optimization of billing means improvement of BS by its operator.

Large BS is system, used by big operators.

Posting of billing means fixation for the results of the calculation of billing; after the calculations
are done the results are available to users (sent to print).

Scheme of the billing organization means that information about the calls and their duration is rec-
orded by the switch and after pre-processing is passed to accounting system. Accounting system identi-
fies the call and performs the necessary calculations, thereby forming the subscriber account. Standards,
tariffs, information about services, data about customers, their contracts with subscribers and third-party
providers of services, as well as the cost of transmitting information through various channels are kept in
the system memory.

In addition, any BS should have a database that stores the history of payments; only these data al-
low to monitor the payment process and automate the so-called activation/deactivation of subscribers.

Functionality of BS can be divided into three classes:

— designed for transnational Telecom operators;

— registered on a national scale;
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— systems of the middle class for regional networks.

BS belonging to the first class, should provide interoperability at the international level, in different
time zones, i.e. they must be of multi-currency and multilangudge.

Registered systems of national significance are produced for definite operator. The operator may
need a new BS that is compatible with the existing design system. Of course, the cost of such isolated
systems is much higher than of the systems, belonging to the first class.

On the regional level it is possible to do the standard BS. However, such systems must possess the
qualities listed above: flexibility, scalability, reliability.

Any BS is created and configured on the business process of Telecom operator, has its own set of
functions corresponding to the technological cycle of service, and can interact with specific network
equipment, that supplies it with information about calls and connections. But there is a standard set of
functions supported by almost all BS. It includes:

— the operations performed by pre-processing and analysis of initial information (for example, a

function for receiving of data about the connections and services, i.e. requests to a switch),

— operations for management of network equipment, i.e. functions for activating/deactivating
(lock/unlock) of subscribers, and commands of changes in the terms of subscription of sub-
scribers sent directly to the switchboard,

— the main functions of DBMS applications, including billing records of switch on calls and ser-
vices, creating and editing database tables of the accounting system, billing and printing of the
bills, the credit control of accounts, preparation of reports and archiving.

The pre-processing subsystem of the data. This application analizes the original information of
connection, determines the class of service and the traffic parameters (direction of the call, the source
areas of billing, roaming conditions). This subsystem includes the decoder for original information about
connections.

The subsystem of operational management for the billing. This subsystem provides the ability (au-
tomatically or through the operator of billing system) to modify the terms of subscription for subscribers
at the switch, i.e. to block the communication of the individual subscriber or to remove this blocking, to
activate or cancel the service.

Subsystem of alerts of customers by voice or electronic communications. This subsystem takes
from database tables information to send notifications and announcements.

Division of system into functional subsystems (that is mentioned above) is not "strict" for all of the
BS. This is just an example of the "classic" ASR.

There are three main groups of international standards. In 1998 the American National Standards
Institute (ANSI) approved standard ANSI 124. In 1998 it published the first North American standard for
billing, named CIBER, which is currently supported by the firm CIBERNET and its Committee CAC-IS.
This Committee unites developers of billing systems and Telecom operators.

The main scope of CIBER is cellular network of standard AMPS.

European (by origin) standard TAR appeared in 1992. It is supported by the TADIG working group.
Most of the operators in Europe use TAP2, although there is a third version of TAP. Since 1995 modifi-
cation TAP2 that is known as specification TD.27, or NAGTAP2, began to be used in the United States.
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THE PRACTICAL REALIZATION OF ENGINEERING-ECOLOGICAL MONITORING

A powerful force in the development of modern society is the rapid global spread of information
and communication technologies that help gather, store, analyze, and disseminate information.

Functional engineering and environmental monitoring includes two separate varieties: the first is
environmental monitoring, as a system of observations of anthropogenic changes of the environment and
prediction of its status; the second is geotechnical monitoring, as a system of assessment of anthropogen-
ic source, and ecological risk in the process of functioning of the object. Currently, the practical realiza-
tion of engineering-ecological monitoring can be performed using automated working place (AWP).

Automated working place of Ecologist is specialized software that constitutes the core of the envi-
ronmental monitoring system. It provides a solution to the complex task of gathering, processing, stor-
age, presentation and distribution of monitoring information between system users (user terminals).

AWP of Ecologist is a distributed data processing system operating in a local area network in real
time. Distributed AWP of Ecologist can be combined by the united monitoring Centre (territorial, re-
gional, departmental, sect oral).

As part of the basic software AWP of Ecologist provides specialized software systems, which are
necessary for the functioning of the automated part of the system for environmental monitoring. Those
systems are:

* Dispatching complex;

* Archival complex;

» Communication complex;

+ Editor classifier.

The control system is designed for maintaining databases for environmental monitoring and opera-
tional monitoring of the parameters of the environmental situation in the controlled area. The input con-
trol and processing received information, formation and display of alarms and messages in case of ex-
ceeding the controlled parameters of normative values, or detection of extremely high pollution levels in
real time are automatically produced in dispatching complex.

The archival system is designed to maintain databases and information services for users. Archive
complex interacts with the database management system and can work only in dialog mode. Software for
archive complex guarantees information search and interactive access to the accumulated results of envi-
ronmental monitoring; supports communication interface with the database management system and pro-
vides reporting and information services for users.

The communication system is designed for data exchange between automated measuring units of

the monitoring system through existing channels of communication. Communication and data exchange
takes place via the operator or via a planned schedule (the exchange schedule data).
The editor of the classifiers is destined for running the tables of reference data bases of environmental
monitoring. Those data are used during the operation of the automated part of the system. Software for
editor of classifiers provides information search and interactive access to reference tables in databases
that support a communications interface with database management systems for manually entering and
adjusting data from the keyboard, and to view and display the regulatory reference data in the form of
screen forms and output documents.
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3D PRINTER AS A WAY OF MATERIALIZATION OF BOTH CREATIVNESS AND ENGI-
NEERING THOUGHT

In today's environment of human diversity sometimes there is an urgent need for the manufacture
of unique parts of varying complexity. And to be tested with the least expenses of time and money, as well
as to find more efficient solutions created prototypes with different physical properties. In this area we
have proven 3D printers of various designs. Their main advantage - is to minimize manual labor, the
ability to create accurate, both physical and electronic copies of various sizes, unique manufacturing
process automation, as well as identical parts. Laboratory of Mechatronics and Robotics Onaft due to
the urgent need, decided to buy such a device. After analyzing the characteristics of different printers, we
settled on the original and Ultimaker Wanhao Duplicator i3. After receiving the first print results, as
well as the invaluable skills in this area, we decided to improve print quality without breaking the manu-
Jacturer's warranty. For this purpose it was decided to build something like a sarcophagus with ventila-
tion. Its main task is to maintain a constant temperature during printing in the workspace of printers.

The process of parts manufacturing in the printer consists of modeling three-dimensional model in
any CAD program. Once implemented the so-called slaysing model is the creation of support structures,
clarifying the various printing characteristics and create a simple G-code printer control through stratifi-
cation model layers. Location model on the table. Directly print the details. Physical or chemical treat-
ment of details,

Because of the simplicity layered printing technology, as well as analyzing the pros and cons of
this type, the idea to cr i he inter in our laboratory.

Fig. 1. Designing the program ASCON KOMPAS - 3D V16

When creating parts with overhanging and projecting plane support structures are used, which are
disposed after the creation of parts. For rational use of the more soluble material such as PVA, if there
are two extruders. Priority polylactide (PLA) due to the excellent properties important for prototyping
and recycling of used parts of yourself prototypes: biodegradability, biocompatibility, thermal plasticity.
Projected our printer has the ability to print and other types of plastics. Print styling by fusing layering
(Fused deposition modeling) can be different plastics with different shades.
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The advantages of printing FDM (. English Fused deposition modeling (FDM)) are:
Reasonable cost of raw materials for printing (various polymers, plastics).
Easy to manufacture, the mechanical part of the maintenance and repair of the printer.
The ability to use different colors of the filament.
Low cost of printing
Among the shortcomings should be noted:
Spreading plastic beyond the printable area due to the heat.
The restriction in the selection of materials with respect to temperature.
Sensitivity to temperature during printing.

Many details are printed on the printer. Some parts were made to order. The electronics includes:
Arduino Mega 2560, RAMPS 1.4, as well as the driver DRV8825 stepper motor and stepper motor. As
the power supply using the standardized switching power supply (12V, 30A). For ease of navigation in
the program, information on the state of the printer and printing is enabled with an LCD screen control
panel board RAMPS 1.4 and it has a slot for an SD card that provides the ability to print from removable
media.

o

Fig. 2. Completion of the housing assembly and electronics

To date, collected absorbs vibration, the body of plywood, is debugging axes X Y and Z. Comple-
tion axle assembly also has collected the bulk of the electronics and you are debugging a program.
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