Teopernuni 3acagum 00poOkM JUCKpPeTHHUX (YHKHii 3 MOAYJIBHHM AapryMeHTOM Ta
BUKOPHUCTAHHSI IX /IS MOHITOPUHIY OioTeJleMeTPUYHUX TOKA3HUKIB JIIOJAMHH B
HA/I3BUYAHHUX CHUTYaIlisIX

Teopernueckne OCHOBBI 00pPadOTKH JAUCKPETHBIX (YHKIHI € MOAYJbHBIM ApPryMeHTOM H
HCNO/Ib30BAHHE MX JUIA MOHHTOPHUHIAa OHMOTe/leMeTPUUYEeCKHMX IOKa3aTeseil 4YeloBeka B
Ype3BbIYAHBIX CUTYaHAX

Theoretical principles of processing of discrete functions with a modular argument and their
use for monitoring of human biotelemetric data under emergency situations

1. Homep aep:kaBHoi peectpanii Temu - 0115U000352
2. HaykoBuii kepiBHHK — /1.T.H., mpo¢.Tepemenko T.O. Tepemenko T.A., Tereshchenko
Tetyana A.

3. CyTb po3po0KH, OCHOBHI pe3yJ/IbTaTH.
(yxp.)
JlocIiKeHHsT CTIpsSIMOBAaHE Ha BUPIIICHHS MPOOJEMU CTBOPEHHS HOBHX METOMAIB U(POBOI
00poOku iHdopmarii B peadpbHOMY 4aci, NEpelaBaHHsS CUTHAIIB B YMOBax 3aBajl, 3aCTOCYBaHHS
OHTOJIOTTYHUX CHUCTEM MPHUUHSATTS PillleHb JIJS CKOPOUYEHHS 4acy BU3HAYCHHS KPUTUYHOTO CTAHY
JIFOMHY 1 HaJlaHHS HeB1IKJIQJHOT IOTIOMOTH.

CTBOpeHO TeopeTuyHi 3acaau OOpOOKM AUCKPETHUX (PYHKIIH 3 MOIYIBHUM apryMEHTOM,
HEOOXiTHI [UIs BU3HAUYEHHS (Pi310J0TIYHOTO CTaHy JIFOJWHU B CHUCTEMi MOHITOpHHTY. Po3pobieHi
HOBI OUIBII MIBUIKOMAIIOYI y TOPIBHSHHI 3 BIJOMHUMHU JUCKPETHI CHEKTpalibHI Ta BEHUBIET
NEepeTBOPeHHS  (QYHKLIH 3 MOAYJIBHHUM apryMEHTOM. YJIOCKOHAJIEHO IEPETBOPEHHS B
OpIEHTOBAaHOMY 0a3UCi — 3allPOIIOHOBAHO MEPETBOPEHHS B OOEPTOBUX CHCTEMax KOOPJIMHAT, SKE
Ja7i0 3MOTY MiJBUIIUATH 3aBaJI03aXUIICHICTh Ta 30UTBIIMTH YMCIO aO0OHEHTIB NPU BUKOPUCTAHHI
fioro B mepexxi CDMA.

BcranoBneHo  B3a€MO3B’S30K MK apu(METHYHUMH Ta  JMiaJHUMH, JIOTIYHHUMH
KOpemsiiHuMU (QyHKLisIMH Ta 3ropTkamu. Ha 0a3i BCTaHOBIEHOTO B3a€MO3B’SI3KY pPO3pPOOJIEHO
HIBUAKO/IIF0U1 aITOPUTMHU BU3HAYEHHSI KOPEJSIIIIMHUX (YHKIIIH 1 3TOPTOK 13 3a/1aHOI0 TOYHICTIO.

3anponoHOBaHO Croci0 MpUHOMY HIYMOIMOJIIOHMX CHUTHAJIB 3@ JIOTIOMOIOIO Y3TOJKEHHMX
GIBTPIB HA OCHOBI IIBHMJIKMX JHUCKPETHUX CHEKTpabHUX IepeTBOpeHb Po3polieHO MeToauKky
KOAYBaHHS 1 pO3IIMPEHHS CIEKTpY Uil mepenaBaHHs iH(opMalii. 3ampornoHOBaHO METO[
JTUHAMIYHOT MapIIpyTH3allii, SKUK J03BOJISIE MOJIMIITUTH POOOTY 0€31POTOBOI CEHCOPHOT MEpExK1 3a
pPaxyHOK BIIPOBA/DKEHHS JOJATKOBOTO MeXaHi3My OOJIIKY piBHS IOMMJIOK Ha Mapuipyrax. [lanuii
METOJI T03BOJIIE TMHAMIYHO B1JICTEXKYBAaTU SKICTh MapLIPYTIiB 1 BiJ/IaBaTHU MepeBary MaplipyTam,
AKl € ONTMMalbHUMHU. P03pobieHuii MpoTOKON AUHAMIYHOI MapHIpyTH3amii 3a0e3nedye HHU3bKe
€HEePrOCIIOKUBaHHS, HE TOTpeOy€e 3HAYHMX OOUYMCIIOBAJIBHHUX PECYpCiB Ta MIBHAKOTO KaHATY
3B’SI3KY
(poc.)

HccnenoBaHue HalpaBieHO Ha pelIeHHe NMpOoOJIeMbl CO3[JaHUsS HOBBIX METOAOB LU(POBOIi
00paboTkn wH(poOpMaMK B peallbHOM BPEMEHHW, NepeAaydl CUTHAIOB B YCIOBHSAX IIOMEX,
NPUMEHEHHE OHTOJOTMYECKMX CHCTEM MPUHATHS pPELIeHUH JUIsl COKpAllleHUs BpPEMEHHU
OTIpeIENIEHUS] KPUTHIECKOTO COCTOSIHHS YEJIOBEKA U OKAa3aHUsI HEOTJIOKHOM TTOMOIIIH.

Co3maHbl TEOpPETUYECKHE OCHOBBI OOpaOOTKM JUCKPETHBIX (YHKIUH € MOIYJIbHBIM
apryMEHTOM, HEOOXOTUMBIE ISl OTIpeIeTICHUS (PH3UOTOTHUECKOTO COCTOSHHSI YEIOBEKa B CHCTEME
MOHUTOpHUHTa. Pa3paboraHbl HOBBIE OoJiee OBICTPOJCHCTBYIOIIKME MO CPAaBHEHHUIO C M3BECTHBIMU
JMICKPETHBIE CIIEKTpaJIbHBIE W BEHBIIET-TIpeoOpa3oBaHusl (YHKIUH C MOAYIBHBIM apryMEHTOM.
VYCOBepIICHCTBOBAHO ~ NpeoOpa3oBaHME€ B OPHUEHTUPOBAHHOM  0Oa3uce -  IPEUIOKEHO
npeoOpa3oBaHHWE BO BPAIIAOIIUXCS CHUCTEMax KOOPAMHAT, KOTOPOE TO3BOJMIIO TIOBBICUTH
MOMEXO03aLIUIIEHHOCTh U YBEIUYUTh YHCI0 aDOHEHTOB MPH UCHOJb30BaHUU B ceTsix CDMA.



YcraHoBieHa B3aMMOCBS3b MCKAY apI/I(bMeTI/I‘-IGCKI/IMI/I n guagHbIMH, JIOTHYCCKHMMHU
KOPPEJSIIMOHHBIMU (YHKITUSMU M CBepTKaMu. Ha 0a3e ycTaHOBICHHOM B3aMMOCBSI3H pa3pabOTaHbI
OBICTPOJICHCTBYIOIINE AITOPUTMBI OTIPEICICHUST KOPPEISAIHMOHHBIX (DYHKIMI U CBEPTOK C 3a1aHHON
TOYHOCTBIO.

[Ipennoxken cmoco® mpwemMa NUIYMOMOJOOHBIX CHTHAJIOB C TOMOIINBIO COTJIACOBAHHBIX
(GUIBTPOB HA OCHOBE OBICTPBIX JUCKPETHBIX CIIEKTPaIbHBIX IpeoOpa3zoBanmii Pa3paborana
METOAMKA KOJUPOBAHUSA W PACHIMPEHHS CIIEKTpa Ui nepenadu uHpopmanuu. [Ipeniaoxen MeTon
JUHAMUYECKOW MapIIpyTHU3aIllid, KOTOPBIM IO3BOJISET YIY4YIIUTh paboTy OecrnpoBOAHON
CCHCOpHOﬁ CCTU 3a CYCT BHCAPCHHA HOIIOJHUTCIBHOI'O MCXAaHU3Ma YUCTa YPOBHIA olIMOOK Ha
MapupyrTax. I[aHHI:Iﬁ MCTOJ IIO3BOJIACT AWMHAMHUYHO OTCJICKHBATh KAa4C€CTBO MApHIpyTOB H
OTAaBaTh TNPEANOYTEHHE MapuIpyTaM, KOTOpBIE SBIISIOTCS ONTHUMAaJIbHBIMH. Pa3zpaboTaHHBII
MIPOTOKOJI TUHAMUYECKOW MapIIpyTHU3aIluy 00ECIIEUrBAET HU3KOE dHEPTONoTpedaeHue, He TpedyeT
SHAYUTCJIBbHBIX BBIYUCIUTCIIBHBIX PCCYpPCOB U GBICTpOFO KaHaJia CBA3U.

PaBpa6OTaHBI IMPHUHIUIIBI (bYHKI_[I/IOHI/IpOBaHI/Iﬂ KOHTEKCTHO-3aBUCUMOI CHUCTEMBI IMPUHATHUA
pemeHHﬁ 0 COCTOSHHM 4YeJIOBEKa Ha 0ase MaTpulbI COCTOSIHPIf/i, 3a1aHHbIX B OHTOJIOTUYECKOU
MOACIN MCAUIMHCKHUMU SKCIIEPpTaMU, U paCCYUTAaHHBIX BepOHTHOCTefI

(anru.)

The research is aimed to creating of new methods for digital data processing in real time,
transmission of the signals under the noise conditions, application of ontological decision-making
systems for reducing the time of determining the critical human state and applying an emergency
care.

Theoretical base for processing of discrete functions with the modular argument that
is necessary for detection of the physiological human state in monitoring systemwas created. There
were elaborated new discrete spectral and wavelet transforms of the functions with modular
argument that are more fast-acting compared with existing ones. Discrete transform at oriented
basis was improved by construction of a new transform in rotating coordinate systems, which
enables increasing of noise immunity during the transmission and increasing the number of
subscribers in CDMA system.

The interrelation between arithmetic and diadic, logical correlation functions and
convolutions was established. New fast algorithms of correlation functions and
convolutions derivation with assigned accuracy were developed.

There was suggested the method of receiving of noise-like signals with the help of matched
filterson the basis of fast discrete spectral transforms. The technique ofencoding and
spectrum spreading for data transmission was developed. The dynamic routing method was
proposed, which allows improving the functioning of wireless sensor network by introducing an
additional mechanism for tracking error rates on the routes. This method allows dynamically track
the quality of routes and to set thepreferences to routes that are optimal. The dynamic routing
protocol developed provides low power consumption, does not require significant computing
resources and fast communication channels.

The principles of functioning of the context-dependent system of decision-making about the
human state on the basis of the matrix of states assigned at the ontological model by medical
experts and the calculated probabilities were developed.
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5. IlopiBHSIHHSA 3i CBITOBUMH aHAJIOTaMM.
Pe3ynbratu BiANOBiIAIOTH CBITOBOMY piBHIO. HaykoBi 3acagu crekTpallbHUX Ta BEWBIET-
NEPEeTBOPEHb TUCKPETHUX (DYHKIIIH 3 M-1YHUM apryMeHTOM 3a0e3MeuyroTh 0OpoOKyY Ta MOHITOPUHT



0l0TeNneMEeTpUYHUX JaHWX TPU BU3HAUYEHHI KPUTUYHOTO CTaHy JIIOJAMHU B HaJ3BHYANHHUX
cutyamisx. [liaxin Ha 6a3i po3pobieHnx MeTomiB A03Bossie 3HayHO (B 10-15 pa3ziB) miaBUIIUTH
IIBUJIKO/II0 OOPOOKHM TEIEMETPUYHUX JAHMX Y TMOPIBHSIHHI 3 TPAAWLIAHUMU METOJAMHU aHami3y,
3a0e3reunTH HaJiliHe MepelaBaHHS B yMOBax 3aBaJl Ta 3aCTOCOBYBAaTH 3HAHHSI MEJAWYHUX
eKCIepTiB. AHAJIOTIB TAKOTO MiAXO0y Hapasi He iICHYE.

6. ExoHoMiuHa mpuBadIUBICTH /1JIsl NPOCYBAHHS HA PHHOK
CrnekTpalibHE TIEPETBOPEHHS B Opi€HTOBaHOMY 0a3uci Ta Horo mMoaudikaili T03BOJSIOTH
BUKOPUCTOBYBATH [UUIsl CBOET peaizallii JemeBi IUIoYHcenbHI Mikpomnporecopu. Lle 3mMenInye
BapTICThb MIKPOMNPOIIECOPHOI UYAaCTUHU CUCTEeMH MOHITOpUHTY Ha 20% B TOpIBHSAHHI 3
BUKOPUCTaHHSAM CHUTHAJIBHUX MPOIECOpiB 6€3 BTPAaTH TOYHOCTI Ta (PYHKIIOHATBHOCTI CUCTEMHU.
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8. CraH roToBHOCTi po3po0KH.

Po3pobneno anroputmu Ta nporpamue 3adesnedeHHs nudpoBux GiIbTPiB A ineHTHIKALIT
CTaHy JOAMHHM, a TaKOXX CHCTEMHU IepeJaBaHHS Ha 0a3l HOBUX TUCKPETHHUX CHEKTPabHUX Ta
BEUBIIET MEPETBOPCHB (DYHKIIIH 3 MOTYJILHUM apryMeHToM. Po3po0ieHo mporpamMHe 3a0e3redeHHS
KOHTEKCTHO-3aJIe)KHOI CUCTEMHU NPUMHATTA PIlICHb MPO CTaH JIOAWHU. MOXIMBE MPOIOBKEHHS
po3poOku B sikocTi npukianHoi HIP.
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HAI[IOHATBHOMY YHIBEpPCHUTETY OYAIBHHIITBA Ta apXiTEKTypH. 3alpOIIOHOBaHi1 aITOPUTMHU POOOTH Ta
nporpamMHe 3a0e3nedyeHHs] BU3HA4YeHHsS (Di310JI0MMYHOrO CTaHy JIIOJUHH 3a MyJbcorpamMamu Oyiu
3aCTOCOBaHI Mpu ModyaoBi cucteM MoHITOpuHTy ctany y TOB «ITJI». ¥ TOB «OJIIMII» (wm.
XapkiB) NpH po3poOll CUCTEMH MOHITOPUHTY OlOTelIeMeTpUYHHUX TOKa3HUKIB JIIOAUHU B
HaJ3BUYAIHUX CUTYallisIX BIPOBAHKEHO CIIOCIO MpUiioMy IIYMONOAIOHUX CUTHAJIIB 3a JOMOMOIOIO
Y3TO/IKEHUX (UIBTPIB.
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