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2. Theoretical substantiation and practical implementation of digital sonar signal classification systems

Pedepar:

1. Incepraliito IpUCBSIYEHO CTBOPEHHIO TEOPETUYHMX OCHOB PO3PaxyHKY i IPOEKTYBaHHS LIU(PPOBUX
rigpoJsiokalifiHux cucTteM Kiacudikanii curHamiis. Y guceprauifiHiil po60Ti I0Ka3aHO AOLIIBHICTh 3aCTOCYBaHHS
TEXHOJIOTiI eKCIIepTHUX CUCTEM IIPU [IPOEKTyBaHHi Ta eKcIlyaTtalii rinposokauiiinux cucrtem kiacudikarii
CUTHAJIIB. Y pe3ysIbTaTi aHaji3y MeTOAMYHUX [IOMUJIOK, 110 € BJIACTUBUMH JJ1s1 BUMIPIOBaHb KilacuikaliiHux
NapameTpiB IOPOTrOBMMMU Ta allpOKCUMAL[iIHHUMU METOIaMH, OTPUMaHO KOPHUCHI 17151 iHKeHEPHUX 3aCTOCYBaHb
PO3PaxyHKOBIi 3aJIEXKHOCTI. 3alIpONIOHOBAHO BUKOPUCTaHHS KoedillieHTa eKCLecy rapMOHIYHOro abo JiHilHO-
4aCTOTHO-MOZYJIbOBAaHOTO €XOCUTHAJY Y SIKOCTI rifjpoJioKalifiHoro Kiuacudikaniiinoro napamerpa. IlokasaHo, 1o
NoxMOKa TPaguLilHOI OL[iHKY LIEHTPAJIbHOTO MOMEHTY YETBEPTOTO MOPSIKY 3aJIEXKUTD Bifl [1I0JI0KEHHS CIIEKTPa
€XOCUTHAJIy Ha OCi 4aCTOT i MO>Ke OYTH HEIIPUIHATHO BUCOKOIO. 3aIIPOIIOHOBAHO /1Bi OLiHKY LIEHTPAIbHOTO

MOMEHTY YETBEPTOTO MIOPSJAKY, IO € BiIbHUMHU Bif] 3a3HaY€HUX HEJIOJIiKiB. 3alIPOIIOHOBAHO i JOCIIIPKEHO Miaxin 1o



IPUIHATTS pillleHb [TPO KJIaC CUTHaJly 3a CYKYIIHICTIO 06'€KTUBHUX i Cy0'eKTUBHUX O3HAK, 10 6a3yeThbCsl Ha
BHMKOPHCTaHHI IIOCJiI0BHOI 6alieCiBChKOI IpOLieypy. 3alPOIIOHOBAHO MiTX04M 10 PO3PAXYHKY i IPOEKTYBaHHS
M(PPOBUX TiiposIoKaLiiHUX cucTeM Kuacudikallii, 3 icTOTHUM BUKOPUCTAHHSM JJOCBily IPOEKTyBaHHS i
eKCIulyaTalii gilounx cucrem knacugikauii. Po3po6seHo i BUnpo6yBaHo cCIelliabHi €KCIIEPTHI CUCTEMH, 110
IIPU3HAYEHi /171 PO3POOKHU i onTUMi3allii PyHKIIOHATIbPHOTO MaTEMATUYHOTO 3a6e311e4eHHs HU(PPOBUX
rifposoKaliiHuX cucteM Kiacudikarii. Kito4oBi cyioBa: BUMiploBaHHSI MapaMeTpPiB, eKCIIEPTHA CUCTEMA,
xiacudikauisg curHanis, KnacuikaliiiHi o3HaKu, IPUNHATTSA pilleHHs], QyHKIiOHaJIbHE MAaTEMATUYHE

3abes3nedyeHHs, 11dpoOBa TigposoKaliliHa cucTema.

2. Dissertation is devoted to creation of theory basics of computation and designing of digital sonar signals
classification systems. The expediency of use of expert systems technology both at a stage of designing, and at a
stage of decision making, is shown in the dissertation. Useful for engineering applications computational relations
are obtained as a result of analysis of methodical errors which are inherent to measurements of classification
parameters by threshold and approximative methods. Coefficient of excess of a harmonic or linear frequency
modulated echo signals is offered as sonar classification parameter. It is shown that the error of a traditional
estimate of fourth moment of echo signal depends on a position of an echo signal spectrum on frequency axis and
may be unacceptable high. Two new estimates of fourth moment of echo signal, which are free from the
mentioned defects, are offered. Decision making rule, where sets of objective and subjective signs are used and
which is based on usage of sequential Bayesian approach, is offered and investigated. The approaches to
computation and designing of sonar classification systems, which essentially use experience of designing and
exploitation of the working classification systems, are offered. Special kinds of expert systems which are destined
for developing and optimization of digital sonar classification systems software are developed. Keywords:
classification signs, decision making, digital sonar, expert system, functional software, parameters measurements,
signals classification.
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