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The applied aspects of information transmission in the 10T technologies

The implementation state and 10T necessity analysis in Ukraine is shown in this paper. The
key levels and IoT tasks are indicated. The architecture and practical implementation @f the lo
solution based on the ESP8266 board is proposed for wide range applications usage. Integrat:
wireless I0T network with the transport and distribution components is developed based on us
of the IEEE 802.11 wireless standards for serving mobile ternond¢d sensors.
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Satellite LEO computing network of the internet of things

The issues of development of a LEO Telecommunications Satellite System for the Internet
of Things Services are considered. To buildSatellite Telecommunications System, the
Architecture of a fADistributed Satelliteo
CubsSat form factor spacecraft. The i mpl em
Computingo concepnternetoof Thipgs @it anfosmiatioryg is & promising
direction in the development of Telecommunications Systems designed for the Internet of
Things. It wa s proposed to include into
Computer, and to develop tl@rbital Distributed Computer Network on the basis of Satellite
Computers.
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Simulation model of a satellite cluster type network of packet switching

A simplified simulation mod| of a switching packets network of spacecrafts interacting
clusters has been developed. A communication network of a hierarchical structure is modeled: a
elementary structural unit is a cluster communication network; integrated structure is a
communicabns network based on networks of cluster groups connected by communication lines
between some spacecraft. When modeling, the types of cluster internal loads, watleork
loads and the loads of different users are different.

1 mj Btsdz h j OClskzOdz dgr n LOHOY MY kzlsd
L sdzH d tots 9 Odad W 1 4 dzdzd d dzOB dz8 H j dad W s5¢ ts¢
dimf sdz’ L s Odzedw ¢ dzOflsjtcdz = [zl € &dpdze
ftoddawIsts fMmdzjHlze h jj ftejHj ZP Ptc®ldzZOM B Gz
Gtolzt fr e W L Odzdz tcjhjdedd &3 BN dn Wz dz€
fsHL OH OYyd, tcj OdzdL zj 5" j COYHTd3 dL ded = .
CdzOMmMls jtcO® CtmdddyjMedr Off OtcOlstse dz o]t
rdzv SCtsdidud MsYd&o iEyiftadac Ofstsior j 6 d o O sV
Slsdatsdlilsj dz! dats ¢cCtsdi3f OCIsdets?2 e ctohkzd fj . L to(
ddzd tcOMmftej H | dzj dzdats j , 9 Istsdz ydmdzj 1 d
Btsy JIs B' Is! Qo lstsdetsdzde” d3  d dzd f sz O Ists
Off OOt 3 CdzOMiIs j e O ftSHHjtey do O Isfw ¢ tsdk
C dzOMmls j to dats 2 Ctezf f Jteso & d Csimdsdyd MSdn
CemdBdud M d4[12P0] flowOdsdzy & sfyw fesy Cls™ MYk
smdzts o § oLOdhisHj2Mlsalzs hdrn € dzOMmisj tcadzv Ed @
C dzOMmils j tets o ISBjJquZJer 9 ddzlsj ctedtetso Odadzlz ©
CsmMisdud MEdBd Of f OOlsOBd, o~tSHWN Jdi3d o U
OtcdOdzlstsds Mjlsj?2 Mowird OCIsdodsts oL Od d3sH
odzwelsmw Mmjlsd M Isj Oded Stsd . € 5 dpilz 9@y il J
sOf s OdzOdzdL © fJtetsjCilsde" 7 tjh jded?2 5 M
C dzOMmils j tets o Csmdsd yj M< dn Of f OtcOIlstso tcOL to
BsH jdz2 MfkkddSitseots?2 Mjlkd StddzlsOydd f§ O¢C
1 toj Hdztsy j dzdzO dzdz@va3d BB Y ¢ tiz tcj OdzdL zj s T
MsntcOdzv & Isw Mdzj Hize h dj f tsdztsy j ded W . s dzO
1 dzj d3j dzls Otc dzOw MlstczCIskztedzOY jHJdzd yo. wjls:
shmdzts o | Isj mndesdzs e d 2 c dzj dzOf tc O o dzj dzdzts 2 €
s§ls
q

- )

c1 Of tc COWR] didf s ¢ tc Qxfdgxide dzv j o3 j dzddzdd
Zzyd WOLJso Odedzgs? Odzlsj dedets?2 tejh jIs¢
Eils Odz0o dzd o Oj s dzOf Qo dzj dzdz’ j mq@dq

COYHBY dL Cslstster n ftod d3d ded dgsny* &8

J
)

q.
fr
o dzEds s

31



Mtso f OH O8

¢ smd3d wd M

h h M s BOtedyd dzlsted y4 ms ts2

C
zOf tc Qo dzj dz

z

q

A

ff OISO d oL o jtodzkzlsr d3 o
2 fd. sshedudmsd?2 Off
tstc 3OE IS s Wislzd df § (fiBlsji df tc e s 0

JIsd d B LOGwkEYy ] dzdzesimisd J 4 kL
Btstolsz COyHBGEt Cdddyj MStsects Of f OtcOIs O daC
Ctsmdzd yd MS d Of f OtcOIls s o oLOdB@sHj2MIsezs h
s ls dftdsfiy dz! dzts dzi mdzts ) dz' - B3sH j dzj 2 stcB dIs O dz
ddeW stcdzOydw tsB 1 WJjd3dj tedHOR fjtejHO] IsMmw
EftcOQodwes hddizd §OCjIlsOdR3d dz0O tshdzse j o 5 dzdzl

GdzsB Odz! dz
s sd&sed

tcjhJddJd3 wodzwjlIlsmw tsB dzts© dzj dzd | d dz¥% s tc d3C
Myydodz dzs? Mmdzzy § Bdzs?2 MmMdMmilsj 3" (ddzd Mmj e
sjodsdscd?2, OdOdscdudsy o kjodsdsedy B st
fdfisjdk [5]. 10Ssfdlsjd bkLdO ©OLBdl d2O
jes bkisesdd &sckls dL &joddkdqnd®s dOd®icy ik
ddt sted5BOydd; Bl jd3 SHAdSES Lkissd¥ tOLB(
bL dese fjlsd) . ) ted bfttOodzj dzdd WlkdeS yd
JdzW steBOYd™ 5 L OCteky j dedetsflsd dzOS ¢ dlsj dzw

sdtfr BEHEId jHQdydidzjd B tBHjJ2 L OGCKEY

ddW sted3Oydd tSldtsimdlsy dz' dzs L Octelzy j dzdztsmlis d
otsdzdzso " @3 Odze stcdlsdBIsdy dzO Mhmdese j o Mh jets
MBLHO O] BOWY Y BIsCtsd3 HOdId = o @Y OtfcdPls O
CdzOMmis j 6 O, M bsyc¢d Ltwejddw Jjets oCdzs yd dzd
odqHOY j B 7, L Ists odzzlsted € dz®Gfiplicj € dzO™ IsdzO cff tae
YdtejL CdzOMmlsjte tBNM jMjlsj oa Ow ZzOctolkzL € O (
Coddizzdzd C Oydd € dzhnisjcgtss IJGj toj st fslssCd ¢
cdLBr Istsydets? e o dzgzIsted ¢ dzOMls j tc dzts 2 zOctolzL €
CdzOMmls jte®  jtojctelzy j dzO, O LOGKkL SO B
o dzzlsted C dzOMiIsj todes?2 d&OctelzL €d BEHJ I, tdids-Ak
HdzWw dzedrm c¢cykzyts?2 dzOctkzL Cs2e) . Lictse j dg ]
Hteedr odHtso odzlstedC &zOMiIsj todzts?2 dzOGctclzL €
ZzOctczL €d d H#OCjIsr tsBh jMjlsjots? dzOctclkzL Cd
(o Ibsd uydmdzy , 2wt @) @y poObdz] dpechjisjor Bd
f tcOo dzj dzed W aLOq’d31SHJDfnlsand3 Ctsmdsd yj MS d
CdzOMmlsj tets 9, ZzOctelzL € O, MsLHOo O] BOW B tsdz !
Isj Shj?2 OCskzOd detsfisd) . 1 OH O8 Isfyw ftcOo
Ftetso dzj 2 fticdstedlsj Isdetsls d o dzzIsted ¢ dzOMls j tc
RJtOterndyd MEOWw MmMdMmilsj BO ttOLBdj dzdwVv dzOGtclzL
o Cdz¢t yoOls! ) My B W Eyjls odHtse fsdzt L B9
ftcdstedlIlsj Isdesmis (.

[ sHj dzdtelz® Ismyw € dzO fflagjfridsdis 51 ddda| s jdd® , s ) dz
fsmMisswdgdese s ddzd MEtsdzr LwWh jes MsMisOe O. |
sBl jJHddzj dzdz" = ctokzff C dzOfMmisjtctseo o R o Olsr ¢
CsmMd3d ud MSdn Of f OtcOIsts o 59 Olsr 9 O h Ow |<
Ctstetej B Is s L 020y J dzd ® HisdzG BisT o tsma
f sSHH] Y Odzd 4§ steBdls o stczB tso d H dzts 2 L 5dzj

32



CdzOMmisjtese MEtsdz LWh jes MtsMlsOa O o IstclzBt
slsdzsmdlsj dzv dets Mmddzd3d sted ydes tcOL dzj 5§ dorr Mmdz®
dzOB j G OB N | j tcOMty @Dz dL Misls  dzj

CeshmBdud MSdy OffOLOlsr cfjtejrntsHYIise dL

BsH ] dzdtelzs sfqpw  MmdMmisj d3gf ¢ &zOMIsj tetse ME tsdz L v
Ctezff Jiesoa ¢ G dzsB Ot azstc Sk Bl a j d3@zs @ dzdzt
Il 13 Mz yoOj] dOBjJjGcOshd] tOMimMte zOMBse O
o H s dz steB dIsT dzj Ctstetej SIsdtelze Ismw , s tsfd3
SHdcEes C dzOMisjtc® © Htokzets?2. 1tjHMISO dzv j «
i lsdL Btelzj smw 20 fteddydyf On JdB3dlsOydtsdac
MfkzlsddStsoas?2 Milkkd C(SRB@BzsOydd §0¢jlstso,

sMisswdzdy L OGtelkzy j ddzsmisd kL dzse Mmjlsd BEH
Bddzd (ftsH MmMomistswddd &3 L @G tezapiinddisdzsinGif s
odzj 2 JeEt dOSCsfdlsj dzv) . RLd3j dzgj dedw M
h zs d dzd BB dzt " k28 s tstc ts dzlz 9" L 9 Odz
j dzd ez j Isfpw  HdzW EZL &zO dzj L O8 dMd Bts, dzts
s kL dze jo? Msihyls cyjddd jh jtsder Qe tclzy J
odHtsd3 dOGtwkzL €d, LOoadmwils lIs tsBhM (
g

CsYyjMMO fjttjnitHss BjyHE Meflksw

[ " IsjtcOlskzte®

1.sOfhIsdS w.J. 1dL ' Cste’ sOd dz@ Mk ks ded § teet®) Isfigd
tejudi?2. [/ dw.1l. sOfhilsdS, [.5. wdz yjdlSts, uv./[.
VLEtO defnpy CO CtsdW jtejdzy' v L € s udm’;tc,ﬁ@dg\'dzlm(ﬂl;

2 Rz yjdeS ssflzyj f ydvw MmMooL HOddY Otndist BlIsdzE? O tol
L C e dlsOd d 7 ddW stekOydsdedzr = d Ijdzj €t
ctozf f Jetso £ off dz@fafelsls dzd € so . / .. Rdz' yg dz€ s
t OMMOBOS d dz, l . RrR. lted mwy dzm 2, g . 1 . -Is jsrOdg h Usda
CtodeW J tej day’' W gslj jdag e thsjdilzlsta]- & Oy < de sdz1 6 2018, 5
http://conferenc.its.kpi.ua/proc/article/view/131323.

3. 4 Odzdzts ¢ z B b. 1. Rdzls j dzdzj S Isz Odz' dzOW fnd mils j &3O
sfjweOydwdd ¢dzOmisjtd BOdSLOL d3j tedz’ & ) l§ GdayiElfsidzdz
L sdzH Jtetso Odzd W 7 § d3dzd / é. . wOdzdzsckzse, 1. [. d
rddzv jo, [/ ritesGe®yditsdiddesnd s j a6, -~ 1, 2013,

4. [OBEISddO uv.l. wjlsd ¢smMd3ddyi MSdr Of f OlL®OB® tso
2O tshmdtseoj oL OdBsHj2Msakzs hdr ¢ dzOMmlsj tetsa/  vu. |
" fgyud deS s/ / 18 vSteO defnp! €O Ctsda? j o dzy-2v0 LSJQIGsfr[rp
2018. T u. 133.

5. OB Ekls8lJ.dz stdzyd fydwy MmMfklsdedC so gAstshyJ Idy dBOI djc
QodOydtdedzr &8 d StmMBduimMSdd §sd L s Olsj dzr S d
1 0BOdzd 2O, 1 .f. wuwBbddyds¢, R.¢. wOjdit, ¢.I
OdzOdz' L. R OwOCIjtedMmlsdse TORMBE tund3' Y dgtX C.16684.5 dz'
ISSN25240188 Print , ISSN25240196 OnLine).

6. ] OBkISCddzO uv. I. RA&JIsOyd sdedzOW s H j dz Y kzlsc
tcOL detso " Mtslsdz” i3 BB dlsOdz! dg@ &3 Mj cd3j delsOdizd /
ljddSse, ¢.1. 1Bthjoa0O, o¢. ¢y Oz-BpEetiedb Qczd? . R |
Ct{ OH' 5] dzj C Istetsdzdz’ * ~ € 6B 67558. paB®R'0 1i6d Mls j &d & .

33



UDC 621.396.946

CALCULATION PARAMETERS OF ADD -DROP
FILTERS ON OPTICAL MICRORESONATORS

Trubin A.A.
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The use of microresonators in the filters will allow us create optical
communication and computation devices with channel separation by wavelength ir
the integral design, therefore the development of-cadg filters is a actual
technical taskToday, the development of such filters relies on modeling based on
the use of equivalent circuits, and in the case of using whispering gallery mode:
(WGM), on the theory of connected linesglL
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Fig. 1.Different adddrop filters (a, c, d) omicroresonators. Comparison ohsatrix of the
3-microresonator filter from [4]; calculated by theory [8}; - red;S3; - green curve
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The purpose of this work is to apply the methods of electrodynamic modeling
of sattering processes on systems of optical microresonators based on the resul
of work [9].

To build an electrodynamic models of the filters, the following assumptions
were made. It was assumed that a pair of degenerate orthogonal WGM
characterized by a gen parity relative to the plane of symmetryiAA of the
structure (Fig.1, a, c), is excited in each microresonator. Such even and odd mode
are not coupled.
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Fig. 2. Example of calculated dependences of scattering matrices of thBvdgd-ilters,
showvn in fig. 1, a, on 2 (ad); 3 (e- h); 4 (i-1); 5 (m- p) microresonators.
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All microresonators are coupled only with neighboring ones as well as can
also radiate to an open space.

The results of the calculation of the dependenc®, pfandS;; according to
[9] as compared with the calculation data taken from [4] for 3 microresonator filter
are shown in Fig. 1, b. Here the filter input port is 1; throughput port is 2; the drop
port is 3 and the add port is 4.

The results of the caldation of the dependence of the scattering matrix on
the frequency by the method [9] for-5 resonator addrop filters are shown in
Fig. 2. Wheref, = 200 THz - is the natural oscillation frequency of isolated

microresonators; open space microregor coupling coefficient,s = 1077. The

coupling coefficient of the-$t and Nth microresonators with optical transmission

lines for even oscillationk® = 3 - 10™*: for odd oscillationst® = 2-107*. The

coupling coefficient between adjacent migsonators for even oscillations
¢, =2,5-107% for odd oscillationg?, = —2,5-107%,

Similar Smatrix dependencies were also calculated for filters that shown on
fig. 1, c, d.

As can be seen from the data obtained, filters of different orders give
frequerty dependences that are in good agreement with the observed scatterin
patterns without additional assumptions regarding the distribution of the field in
the structure.

The optical filter model, based on the results of the electrodynamic theory of
coupledresonators, allows us obtain results that are close in values compared witl

the data of numerical calculations and traveling wave approximations.
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Clustering method for processing of large data types

The article describes a description of the clustering algorithm for its application in the
processing of large volumes of data and in the creation of fuzzy knowledge bases with sets @
rules of fuzy logic.
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Prospects of the quantmology development in the system of digital
communications in current cyber space: philosophyaw aspect

In modern conditions of a rapidly changing interpolar world, there is a modern
interdisciplinary science, such as quantunersee. This fundamental science includes modern
achievements and developments in the field of not only nanotechnology, but also- mental
valuable attitudes of wisdom in relation to the individual, the state and society.
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Odzlstesf sdztsc ' Ydels G 5, " Miststecd Wditslg s szlc s
CodmistekzC Isstem! ¢ ls j R dety Ptsd| ogalz’ , to st s
Wjdtsdzj dzgscdzse ' W RBZzHEsmls! dz0 ' 9 dz s fi)
WizdeH Oz dels Odzr dzO@ W ¢ fyls! fjtoj sfd3d mdzj dzd
(BOGCOLtse j SIststedzs) tosL 6 dzy HH® 'O dab jsdpts d3 jisdz @ di:

sded"H' CkesB'lk's, Eedidsbt MEkEkEid
10 vy' sk hdwik CtjOlsdodds §shizg:
sjdzj Sskzdz COY' 2dedn MdMmlsjds Lovovu (¢gs!tu
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