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2. Noise resistan bispectrum-organized modulation methods in modern digital communication systems

Pedepar:

1. O6'eKT mOCIiIKEHHS - NIpoLeC 06POOKU OiCIIEKTPaIbHO-OPTraHi30BaHUX CUTHAJIIB-TPUILIETIB 3 alPiOpHO
33JaHMMU YaCTOTHO-(a30BUMHU 3B'sI3KAMM MK CIIEKTPaJIbHUMU KOMIIOHEHTaMU. MeTa JOCiIKEeHb NOJISArae y
PO3po0Li 3aBafiOCTIIIKOTO 10 BiIHOIIEHHIO 10 aAUTUBHOTO Ta iMITyJIbCHOTO MIYMiB, a TAKOX [IO BIJIUBY 3aBMUpaHb B
KaHaJli pafiio3B's13Ky Ta (pazoBux (uIyKTyalii (jitter) MeToga 6icrieKTpasbHO-OpraHi3oBaHOi MOAYJIALil HA OCHOBI
CHHTE3y OPTOTOHAJIbHUX 0iCIIeKTPalbHO-OPraHi30BaHUX CUTHAJIIB-TPUILIET Ta METOAY PO3Pi3HEHHS JAaHUX
CHTHAJIIB 32 JJOTIOMOT0I0 HOBUX T€CTOBUX CTATUCTHK TPETHOTO MOPSIKY - OLiHOK ITIKOBUX BEJIMYMH 6iCIIEeKTPaIbHOI
I'yCTUHM CUTHAJIiB-TPUILJIET. B pOOOTi BUKOPUCTAaHO METOAM MAaTEMAaTUYHOTO Ta KOMII'IOTEPHOTO MOJI€JII0BaHHS;
METOAM Teopii iIMOBIPHOCTI Ta MaTEMATUYHOI CTATUCTUKU; METOLY CIIEKTPAJIbHOIO aHaJIi3y Ta METOLU
OIITMMAaJIbHOTO IIPUMOMy. [IpakTHYHE 3HAYEHHS OEeP)KaHMX PE3YJIbTATIB [10J1Ara€e y HaCTyITHOMY: 1. 3aIIpOIIOHOBAaHO

aJITOPUTM IIPAKTUYHOI peasidalii 6icrieKTpasbHO-0praHizoBaHOI MOLyJIsLi, IKUH € [paLe3gaTHUM Y >KOPCTKUX



YMOBax BIUIMBY iHTEHCUBHUX 3aBajl. 2. BUKOpuCTaHHS MeTOy 6iCIeKTpasbHO-OPraHi3oBaHOI MOAYJIsLii 103BOJISIE: Y
BUIIAJIKy 3 YACTOTHMMH 3B'13KaMU OTPUMATH BUTpalll CTOCOBHO BEJIMYMHY BiJHOLIEHHS] CUTHAJ /IIyM Y ITOPiBHSHHI 3
FSK ta FSK-4 - 8 nb npu BER = 10e-3 , s Bunaaky 3 ¢pazo-4aCTOTHUMHU 3B'SI3KaMU BUrpail ckiazgae 9,5 nb B
IIPUCYTHOCTi aJUTUBHOTO TaycoBa yMy. 3. PO3p0o61eHO cxeMU reHepallii 6iCrieKTpaabHO-OPraHi30BaHMX CUTHAJIIB 3
BMKOPHMCTaHHSIM OJIHOTO Ta 4BOX reHeparopis DDS. HaykoBa HOBM3HAa OTPMMAaHUX PE3YJIbTATIB MOJISTAE y
HacTynHoMy: 1. Briepiie po3po6sieHO METO[, B OCHOBI SIKOTO JIEXKUTb HOBUII OiCIIeKTpasbHO-OPraHi3oBaHUM BUT
MOZyJIsILii Ta MeTog, IeMony Ll y u1upoBill cucTeMi 3B'sI13Ky 3 BUKOPUCTaHHSIM T€CTOBOI CTAaTUCTUKY BUSIBJIEHHS
CUTHaJIiB-TPUILJIETIB HAa (POHI MIYMiB y BUIJIi IIKOBOTO 3HAYEHHSI OLiHKM aMILIITYQHOTrO 6icriekTpy (biammiTyan). 2.
YIIOCKOHaIeHO Miaxis 1o po3pi3HeHHI0 CUTrHasIiB Ha QoHi myMiB. 3. OTpuMaB MOJAJbIINK PO3BUTOK CIIOCIO
nepenayvi JaHMX 3 BUKOPUCTAHHIM OiCIIeKTpaslbHO-OpraHi3oBaHUX TpuIieTiB. CTyliHb BIIPOBAI)KEHHS - rajly3esa.
Cdepa 3acrocyBaHHS: [y1d NigBUILeHHS €(DEKTUBHOCTI PO3Pi3HEHHS CUTHAJIB Ha (DOHI 3MiHHOTO CUTHAJIBHO-
3aBaJHOrO CTAHOBUIIQ, 3 AalIPIOPHO HEBiIIOMUMU CTAaTUCTUYHUMMU Ta CIIEKTPAJILHUMU XapaKTEPHUCTUKAMU.
PesynbTaTl pOOOTH TaKOK MOXKYTh OYTH KOPUCHHUMU B Cy4aCHUX cUCTeMaX L1(POBOro MobijIbHOIO Paflio3B'si3Ky 3

TOYKHU 30pPY INOKpPAII€HHA BHBH,HOCTiIZKOCTi JAaHNX CUCTEM.

2. The object of research - a process of treatment bispectral-organized signals-triplet with the a priori set
frequency-phase connections between spectral components. The purpose of researches is development noise-
immune in relation to additive and to impulsive noises, and also to influence of fading in the channel of radio
communication and phase fluctuations (jitter) of method of the bispectral-organized modulation based on the
synthesis bispectral-organized signals-triplet and method of distinction of these signals by a new test statistics of
the third order - peak estimations of bispectral density of signals-triplets. The methods of mathematical and
computer simulation; methods of probability theory and mathematical statistics methods; spectrum analysis
methods; methods of optimal reception are used in thesis. Practical value of the received results consists in the
following: 1. The algorithm of practical implementation of the bispektral-organized modulation, efficient in severe
constraints of influence of noises is offered. 2. Usage of a method of the bispektral-organized modulation allows, in
a case with the frequency communications, to receive a scoring in comparison with FSK and FSK-4 - 8dB at BER =
10e-3, for a case with phase-frequency communications the scoring makes 9,5 dB in the presence of additive
Gaussian noise. 3. Circuits of generation of the bispektral-organized signals about usage of one and two generators
DDS are developed. Scientific novelty of the received results consists in the following: 1. The method of the
bispectral-organized modulation and demodulation, based on use of signals-triplet test statistics of detection
signals-triplets on a background noises as a value of peak's estimation bispectrum (biamplitud). 2. The method of
distinction of signals on a background noises by the use of cross-correlation function of the third order and
bispectrum of signal-triplet is improved. 3. The method of communication of data with the use of bispectral-
organized triplet got further advance. Implementation level - branch. Application field: For increase of efficiency of
distinction of signals against variable signal-noise conditions, with a priori uanknown statistical and spectral
characteristics. Results of operation also can be useful in the modern systems of a digital mobile radio service from
the point of view of improving of interference immunity of the given systems.
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