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HocixxeHHs1 BJIACTHBOCTEN HAXIIMPOKOCMYIOBHX IMNYJLCHHUX PaJiOCHTHAJIB i
po3podka Ha IX OCHOBi NpUHUOMIIB NOOYyAOBM  pagiomMepexk, IIO
CaMOOPTraHi3ylOTbCS, | TEPMiHAJIIB 1JI HUX

HcciienoBanue CBOMCTB CBEPXIINPOKONOJOCHBIX UMNYJIBLCHBIX PAJTHMOCHTHAJIOB H
pa3padoTka Ha HX OCHOBe NPHHIMIOB TOCTPOEHUSI CAMOOPTAHH3YIOIIUXCS
paauoceTeii 1 TEPMUHAJIOB JIJIsl HHX

Research of ultra wideband impulse radio signals properties and development of
self-organizing radio networks based on these signals and terminals for them.
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2. Haykosuii kepiBHUK —1.T.H., 1po¢. bynin C.I'., Bynun C.I'., Bunin Sergey G.

3. CyTb po3po0KH, OCHOBHI pe3yJbTaTH.
(yxp.)

CrtBOpeHO TeopeTHuHy 0a3zy, HOBI METOAM Ta 3aco0M mepeaadi iHdopMarlii, o0 MOXYTb
OyTH BUKOPHCTaHI Al PO3POOKH TEIEKOMYHIKAIIHHUX pagioMepex, sAKi HE BHUMAararTh
¢ikcoBaHO1 IHPPACTPYKTYPH Ta BHKOPHCTOBYIOTH HAAIIUPOKOCMYTOBI pagiocUrHaid. ['omoBHA
imess poOOTH TOJSATae B TOMY, IO KOXEH MOOLUIBHUI TepMiHall BUCTYNA€ HE TUIBKU B POl
KIHIIEBOTO TPUCTPOIO, alle W pPETPAHCIATOpa-MapIIPyTHU3aTOpa MAaKEeTiB IHIIMX a0OHEHTIB.
Koxen TepmiHan 37iiiCHIOE OIIIHKY MapameTpiB (DYHKI[IOHYBaHHS Mepexki Ta BHOIp METOMAIB
yIpaBIiHHA 1HGOPMAIMHUMHI TOTOKaMH, 3a0€3Meuyrour ONTHUMI3aIliI0 CBOIX Ta MEPEXKEBHX
napamerpiB. IliBUIIEHHS IHTENEKTyalbHOCTI Aa0OHEHTCHKUX TEPMIHAIIB Yy CIIOJyYEHHI 3
BUKOPUCTAHHSAM HAIIMPOKOCMYTOBUX CHTHAJIB JIO3BOJWJIO OTPUMATH MPUHIMIIOBO HOBI
apxiTeKTypHI pilleHHd A MoOynoBH O0e31HQPACTPYKTYPHUX pAJIOMEPex 3 MOKIMBICTIO
camooprasizariii.

Briepme, 3anpomnoHoBaHO crnoci®d mNpuiloMy yiabTPAaKOPOTKHX IMITYJbCHHX CHUTHANIB 1
npuiiMay 1o Horo peasnizye, B SIKOMY INPUHOM 31MCHIOETHCSI HE HAKONMHUYEHHSIM €Heprii
IMIYJIbCIB CUTHAIY, @ CEJIEKII€I0 IMITYJIbCIB, aMIUTITY/Ia SIKUX MEPEBUILY€E CPEIHBOKBAAPATUUHY
Harpyry IIyMiB 1 3aBaj. 3ampolOHOBAHO MOJENh 1€pApXi4HOi MOOYAOBH I1HTEIEKTYaIbHUX
CUCTEM YIPAaBIIHHA paJioMepekaMu 13 CaMOOpTaHi3alli€l0 Ta METOJ] KOOPIWHAIN] I[ITbOBUX
(GyHKIIH By3JI0BUX 1HTENEKTYyaJlbHUX CUCTEM YIIPABIIHHS 3 BUKOPUCTAHHSIM HEYITKOI JoTiku. Ha
pi3HuX piBHAX Mozeni OSI 3ampornoHOBaHI METOAM YHPABIiHHS BY3JOBMMHU Ta MEPEKEBUMHU
pecypcamu. Ha xanagbHOMY pPiBHI 3allpOTIOHOBaHA HU3KA METOJIB Ta MaTeMaTUYHUX MOJEJIEH
MHOXHHHOTO JOCTYIY [0 pajioKaHaJy NPH 3aCTOCYBaHHI IMITYJbCHHX HAAIIMPOKOCMYTOBHUX
curHaiiB. Ha mepesxeBoMy piBHI 3alIpOIIOHOBAHO YIIPABJIATH TOMOJIOTIEI0 MEPEXKI K CKIaT0BOIO
YaCTUHOIO MapUIpyTU3allii, a TAKOXK MPEJCTaBICHO METO/ KOOPAWHATHOI MapIIpyTH3allii, SKUi
noOy/ioBaHUH 3 ypaxyBaHHSM OCOOJIMBOCTEN HAAIIMPOKOCMYTOBUX IMITYJIBCHHX PaJllOCUTHATIB
Ta HOBUH IHTENEKTyaJdbHHH MeToA Mapuipytusauii. Ha TpancmopTHOMy piBHI HpeacTaBieHi
AQHATITUYHI MOJENI OIIHKKA TPHUBAJIOCTI 3B’SI3HOCTI MOOUIbHMX aOOHEHTIB paioMepex 13
caMOOpraHizali€ro, a TaKOXK po3poOJICHO MaTeMaTHYHI MOJE TSl pO3paxyHKY IHTEpBaly TaiM-
ayTy TOBTOpHOI mepenayi nakeriB. [IpencraBineHa apxiTekTypa Ta NPUHUIMON TOOYIOBU
amapaTHOl YaCTMHHU TEPMIiHANIIB paJioMepex 13 caMOOpraHizali€ro Ta HaJlIIMPOKOCMYTOBUMHU
IMITyJTbCHIMH CHTHAJIAMH.

(poc.)

Co3nana TeoperHueckass 0a3a, HOBblE METOJbl M CpEACTBA Iepegadyd HHGOpMaIMH,
KOTOpPbIE MOT'YT OBITh MCIIOJIB30BaHbI IS Pa3pabOTKH TEICKOMMYHUKALMOHHBIX PauoCeTel, He
TpeOyrommx (GUKCHpOBaHHON HHPPACTPYKTYPHl W HCIOIB3YIOIMUX CBEPXITHPOKOIOIOCHBIE
panuocurHaisl. [ maBHas uyest paboThl 3aKII0YACTCS B TOM, YTO KaXKAbII MOOMIIBHBINA TEpMUHAI
BBICTYNIA€T HE TOJIBKO B POJIM KOHEYHOI'O YCTPOMCTBA, HO U pEeTPaHCIATOpa-MapLIpyTH3aTopa
NaKeToB JpYrux aOoHeHTOB. KakIplii TepMHMHANT OCYIIECTBISET OICHKY IapaMeTpoB
(YHKIMOHUPOBAHUS CETHM M BBIOOP METOAOB YINpaBJIEHUS WHPOPMALMOHHBIMHU IOTOKAMH,
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oOecrieynBas ONTUMHU3AIHUIO CBOUX M CETCBBLIX MAapaMETPOB. IToBEIIEHHE HHTCIUICKTYAJIbHOCTH
a6OHeHTCKI/IX TCPMUHAJIOB B COUYCTAHUH C HCIIOJIb30BAHUCM CBCPXIINPOKOIIOJIOCHBIX CHUTHAJIOB
IMO3BOJIWJIO IOJYYUTH INPHUHOUIIMAJIBHO HOBBIC APXUTCKTYPHBIC PEIICHUA JIA ITOCTPOCHUA
0e3uH(PACTPYKTYPHHUX PATUOCETEH C BO3SMOKHOCTHIO CAMOOPTaHHU3AIIHH.

BnepBHe MMPEATIOXKEH croco0 npueMa YJIbTPAKOPOTKUX HUMITYJIbCHBIX CHIHAJIOB H
peanmyeMHﬁ Cro MMpuceMHHUK, B KOTOPOM IIPUCM OCYHICCTBIACTCA HC HAKOIIJICHUCM OSHCPIHUU
HMITYJIbCOB CHUIrHaja, a CeHeKHHefI HUMITYJIBCOB, aMIlNINTyda KOTOPBIX IMPEBBINIACT
CPCAHCKBAAPATHYCCKUX HAIIPSIKCHUC IIYMOB W IIOMCX. Hpe;[nonceHa MOZACIIb UCPAPXHUICCKOI'O
IMOCTPOCHUA HHTCIUICKTYAJIbHBIX CHCTEM YIPAaBJICHHA PAAUOCETAMU C caMoopraHnsauHeﬁ u
MCTOJ KOOpAWMHAIIUK LECIEBBIX (byHKI_II/Iﬁ Y3JI0BBIX HHTCIUICKTYAJIbHBIX CHCTEM YIIPABJICHHUSA C
UCIIOJIb30BaHUEM HeueTKoM Joruku. Ha pasHbix ypoBHsAX monenu OS] mpennoskeHbl METOJbl
YOpaBJICHUS Y3JIOBBIMM MU CETEBBIMM pecypcaMu. Ha KaHaIbHOM ypOBHE NPEIIOKEH P
METOAOB MW MATECMATHYCCKUX MOI[CJICﬁ MHOXXCCTBCHHOI'O JOCTyIla K paJuOKaHally IIpU
MNPUMCHCHUHN UMITYJILCHBIX CBCPXIINPOKOIIOJIOCHBIX CUTHAJIOB. Ha cetreBom YPOBHEC IMPCIIIOKCHO
YOPABIATh TOMOJIOTMEH CETHM KaK COCTABHOM YacCThK0 MApIIPYTH3AIMHU, & TAKXKE MPEIACTABIICH
METO/ KOOp)IPIH&THOfI MapuipyTu3anuu, KOTOpLIﬁ MNOCTPOCH C Yy4YCTOM ocob0eHHOoCTER
CBCPXIIMPOKOIIOJIOCHBIX HNMITYJIbCHBIX pPaaroCUrHaJioB u HOBBIN I/IHTGJIJICKTyaJILHHﬁ
MapuipyTu3anuu. Ha TPAaHCIIOPTHOM YPOBHC IPCACTABJICHbBI AHAJIUTHYCCKHUC MOJCIN OLICHKH
MPOJODKATEILHOCTH CBSI3HOCTH MOOMIIBHBIX a0OHEHTOB PagUOCeTed ¢ caMoopraHu3anueid, a
TaKXE p213pa60TaHLI MATCMAaTUYCCKHUEC MOACINU JIsA pacdu€Ta MHTCpBAlla TaﬁM-aYTa HOBTOpHOfI
nepeaayn MmaxkcToB. HpCIICTaBJIeHa APXUTCKTYpa W MPUHIMUIIBI TOCTPOCHUA annapaTHop"I qacTu
TCPMHUHAIOB pa,Z[I/IOCCTeﬁ C CaMOOpFaHHBaHHCﬁ U CBCPXIIHUPOKOIIOJOCHBIX HWMITYJIbCHBIMU
CUTrHaJIaMu.

(aHrJ.)

A new theoretical base and new methods of using ultra wide band radio signals in self-
organized radio networks were created. The main idea of the self-organized networks is based on
a fact that each terminal in the network acts not only as final transmitter and receiver of
information but as a repeater — router for all subscribers in the network. Each terminal provides
network parameters evaluation and optimizes information traffic control mechanisms. Raising of
terminals intellectuality levels together with ultra wide band signals application permits to get
new solutions in developments of self-organized radio networks.

A new method of ultra wide band radio signal reception and the circuitry of the receiver is
proposed. The method assumes using ultra short impulses with amplitudes higher then rms noise
level as a trigger to excite monostable multivibrator generating impulses with higher amplitude
and duration. The last ones process by appropriate techniques rather than input impulses energy
collection. A model of hierarchy structure of intellectual network control systems and method
coordination of objective function of nodes based on fuzzy logic. Node and network resource
control methods on different levels of OSI model are proposed. Series methods and
mathematical models of multiple access protocols to radio channel with ultra wide band signals
on link level are proposed. On network level it was proposed to control network topology as a
part of routing. An intellectual method of coordinate routing based on ultra wide band signals
properties was proposed. Analytical models of terminals connectivity duration for transport level
are presented. Also models to evaluate time-out intervals range for packet transmit repetitions
are provided. Architecture and concept of terminal hardware construction for self-organized
radio networks with ultra wide band signals are presented.

4. HasiBHiCTH OXOPOHHMX JOKYMEHTIB HA 00’ €KTHU NPaBa iHTeJIeKTYaJIbHOI BJACHOCTI.
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5. TlopiBHsIHHS 3i CBITOBUMM aHAJIOTaMH.
PesynbraTi BIiANOBiNAIOTH CBITOBOMY pIBHIO, a 3allpONOHOBAHI METOIH TPHHOMY
IMITYJTbCHUX HQAMIMPOKOCMYTOBUX CUTHAJIIB Ta MPUCTPOI, sIKI iX peali3yloTh, HE MAlOTh aHAJIOT1B
y CBITOBIH MPaKTHII 1HKEHEPIi TEICKOMYHIKAI[IHHUX PalioMEPEK.

6. ExoHoMmiuHa mpuBa®IMBICTH AJ151 IPOCYBAHHS HA PHHOK
Pesynbratu mociimkeHHS MOXYTh OyTH TOKJIaJCHI B OCHOBY PO3pPOOKH paaioTepMiHAIIIB
JUIE CTBOPEHHSI pa/ioOMEpeX 13 caMOOprasizali€o, 0 BUKOPHUCTOBYIOTh HAAIIMPOKOCMYTOBI
IMITYyJIbCHI Pa/llOCUTHAJIH.

7. IloreHuiiiHi kopuctyBaui (rajnysi, MiHicTepcTBa, NiANPHEMCTBA, OpraHizauii).
Po3poGnena Teopernuna 6a3a, HOBI MeTOAM Ta 3acobu mepenadi iHdopmamii 11 moOymnoBu
TEJIEKOMYHIKallIHHIX paJioMepek, SKi He BHMaramTh ¢ikcoBaHol iH(pacTpykTypu Ta
BUKOPUCTOBYIOTh ~ HAJIIMPOKOCMYTOBl IMIIYJIbCHI paJiOCUTHAIM MOXE 3aCTOCOBYBaTHCH
MinicrepctBoM 000poHH YKpaiHW — IMiJ 9ac MOAEpHi3alii iCHYIOUOi CHCTEMH 3B’SI3Ky Ta
aBToMaru3ailii; MinicrepcTBoM 1HGOPACTPYKTYypH YKpaiHU — MpU po3poOIll KOHLENIii pO3BUTKY
CHCTEM 3B’A3Ky Ta NPHU BIPOBAPKEHHI HOBHX TEXHOJIOTIH 1 Mepex 3B’s3Ky; MiHicTEpCTBOM
OCBITH 1 HayKu YKpaiHW, BUIIMMHU HaBYAIbHUMHU 3aKJIaJaMHU — IpPU MIATOTOBLI (axiBIiB Ta
HAYKOBUX KaJpiB TEJICKOMYHIKamiiHOTO npodinto; BITYM3HAHUMU Ta 3aKOPIOHHUMH
HiANPUEMCTBAMH, HAYKOBO-AOCHIJHUMHM Ta IMPOEKTHO-KOHCTPYKTOPCHKUMH OpraHi3alisiMi —
IIPU CTBOPEHHI HOBUX CHUCTEM Pajilo3B’sI3KY.

8. CraH roToBHOCTI po3po0KH.
Po3pobiieno niroumii MakeT pagloTepMiHANY IS MEPEX 13 CcaMOOpraHizalli€o Ta
CTBOPEHO MIIOYMII MakeT paaioMepexki 13 caMOOpraHizaii€ro, M0 CKIATaeTbCcsl 3 YOTHPHOX
paaioTepMiHaiB.
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