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1. TeopeTryHe O6TPYHTYBaHHS U IPAaKTUYHA peaisalis 11udpoBUX rigposIoKalifHUX CUCTEM Kiacudikalii curHamiis

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

Pedepar:

1. Inceprariiio prucBsi9eHO CTBOPEHHIO TEOPETUYHUX OCHOB PO3PaxXyHKY i IPOEKTyBaHHS LU(PPOBUX
rizpoJsiokalifiHUxX cucTeM Kiacudikauii curuanis. ¥ guceprauifiHiil po6oTi I0Ka3aHO AOLIIbHICTb 3aCTOCYBAHHS
TEXHOJIOTii eKCIIePTHUX CUCTEM IIPU [IPOEKTYBaHHi Ta €KCIlyaTallii riaposoKauiiiHuxX cucteM Kiacugikarii
CUTHAaJIiB. Y pe3ysbTaTi aHaji3y METOIUYHUX [IOMUJIOK, IO € BJIaCTUBUMU [J151 BUMipIOBaHb Kilacu@ikaliiHux
NapaMeTpiB NOPOrOBMMMU Ta allpOKCUMAL[iITHUMY METOIAMH, OTPUMAHO KOPHUCHI 17151 iHK€HEPHUX 3aCTOCYBaHb
PO3PaxyHKOBi 3aJIEXKHOCTI. 3alIpONIOHOBAHO BUKOPUCTaHHS KoeillieHTa eKCLieCy TapMOHIYHOro abo JliHiliHO-

YaCTOTHO-MOJYJIbOBAHOTO €XOCUTHAJY y SIKOCTI TipoJiokaliiiHoro knacudikauinHoro napamerpa. Ilokazano, mo



NOXMOKa TPaULiNHOI OL[iHKY LIEHTPAJIbHOTO MOMEHTY Y€TBEPTOTO MOPSIKY 3aJIEXKUTD Bif, [1I0JI0KEHHS CIIEKTPa
€XOCUTHAJIy Ha OCi YaCTOT i MO>Ke OYTH HEIIPUIHSATHO BUCOKOIO. 3aIIPOIIOHOBAHO /1Bl OLiHKY LIEeHTPaJIbHOT'O
MOMEHTY YETBEPTOTO MOPSIKY, IO € BUIBHUMU BiJl 3a3Ha4Y€HUX HEMOJIiKiB. 3alIPONIOHOBAHO i TOCIIIKEHO MifXif, 1o
IIPUIHATTS pillleHb IIPO KJIAC CUTHAJY 32 CYKYIIHICTIO 00'€KTUBHMX i Cy0'€KTUBHUX O3HAK, 10 6a3yeThCs Ha
BUKOPUCTAHHI N10CIIiI0BHOI 6aiieciBCbKOi MpoLenypy. 3alpOIOHOBAHO MiIXOU 10 PO3PaXyHKY i IPOEKTyBaHHS

1M PpoBUX riiposIoKaliiHuX cucTeM Kuacudikallii, 3 iCTOTHUM BUKOPUCTaHHSM JOCBily IPOEKTYyBaHHS i
eKcIulyaTauii gitounx cucrem knacugikaiii. Po3pobseHo i BUnpo6yBaHo cIielliasibHi eKCIIEPTHI CUCTEMH, 1110
IIPU3HAYEHI AJ1s1 PO3POOKHU i onTUMi3alii (PyHKLiIOHATIBHOTO MAaTEMATUYHOrO 3a6€3Me4eHHs UU(PPOBUX
rimposoKaliiHuX cucteM Kiacudikarii. Kiro4oBi cyioBa: BUMipioBaHHS MapaMeTpiB, eKCIIePTHA CUCTEMA,
xiacudikauisg curuanis, kiaacudikaniiiti o3Haky, IPpUNHATTS pilleHHs], QyHKIiOHaJIbHE MaTeMaTUYHe

3abe3neyeHHs, ¢ poBa rigposoKaliiiHa cucrema.

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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