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2. Mathematical models, methods and tools for detection and recognition of signals on the background of Non-

Gaussian noise

Pedepar:

1. O6'eKTOM [OCIITIPKEHHS € TIPOLIECH BUSIBJIEHHS i PO3Pi3HEHHS CUTHAJIIB, Ki NPUIMalOThCs Ha POHI HerayCoBUX
3aBaj, B CUCTeMaxX IPUIOMY Ta 0OpOOKU JaHUX. MeTa poOOTH - CTBOPEHHS Ta peasisaliist MojeJsel PoLeciB
BUSIBJIEHHSI 1 PO3Pi3HEHHS CUTHAJIIB Ha (POHI HETayCOBUX 3aBaji HA OCHOBI MOMEHTHO-KYMYJISHTHOTO
IIpeJCTaBJIeHHS BUMIAIKOBUX BEJIMYMH 3 POPMYBaHHSIM MOMEHTHUX KPUTEPIIB SIKOCTi ITepeBipKU CTaTUCTUYHUX
rinoTe3 Ta MoJliHoMiaZbHUX PO3B'sI3yBaJIbHUX IIPaBUJ 17151 3a0€e31e4eHHs N00Y0BY €(PEKTUBHUX METOB i
KOMIT'IOTEPHHUX 3aC00iB (PYHKIIOHYBAaHHS CUCTEM IIPUMOMY Ta 0OPOOKM JAHMX BiAIOBIIHOIO Kiacy. [1js BUpileHHs
[TOCTaBJIEHUX 3aBJlaHb BUKOPUCTOBYBAJIACSI METOIU T€OPii HMOBIPHOCTI Ta MaTe€MAaTUYHOI CTATUCTUKMY,
MaTeMaTU4HOrO aHasi3y, Teopii 0OpOOKU CUrHAIB i IepeBipKY CTaTUCTUYHUX TinoTes. 3alporoOHOBaHO: 1)
MaTeMaTU4Hi MOZEJIi HerayCoBUX BUINAIKOBUAX BEJIMUMH IIPU AIUTUBHIN Ta aAUTUBHO-MYJIbTUILTIKATUBHIN
B3aeMOJii CUTHAIB Ta 3aBajl; 2) METO/] TIOOYI0BY PO3B'SI3yBaIbHUX [TPaBUJI NEPEBIPKU CTATUCTUYHUX TiNOTE3 Ha

OCHOBi pO3p0O0OKM aCUMIITOTUYHO HOPMaJIbHOTO KpUTePito sikocTi Tuny HelimaHa-IlipcoHa; 3) MeTos no6yn0Bu



PO3B'SI3yBaJIbHUX ITPABUJI [IEPEBIPKU CTATUCTUYHUX TiMOTE3 17151 KOPEJIbOBAHUX HErayCOBUX BUIIAIKOBUX BEJIMYMH;
4) MeTOZIM CYMiCHOTO PO3Pi3HEHHS CUTHAJIIB i OL[iHIOBaHHS iX MapaMeTpiB; 5) MeTOoAM 100yIOBY HeJliHIHHNX
CTOXAaCTUYHMX PO3B'SI3yBaJIbHUX MTPABUJI AJ1s 6aratoasbTepHATUBHOI IepeBipKY CTaTUCTUYHUX rinotes. OTpumMaHi
pe3yJIbTaTh MOXKYTh OYTY BUKOPUCTaHI IIpY PO3B'sI3aHHI 3a1a4 aHaJIi3y, CUHTEe3Y, IPOE€KTYBaHHS, 100YJOBU i

(PYHKILIOHYBaHHS B CUCTEMAX CIIOCTEPEKEHHS, KOHTPOJIIO, iarHOCTUKY Ta YIIPABJIiHHSI.

2. The object of research is the process of detection and recognition of signals on the background of non-Gaussian
noise in systems for receiving and processing data. The purpose of this paper is to establish and implement
process models to detect and recognition signals on the background of non-Gaussian noise on the basis of
moment-cumulant description of the random variables with the formation of moment of quality criteria of
statistical hypothesis testing and polynomial decision rules for the synthesis of effective methods and computer
tools of processing systems data. To solve the problems of methods were used probability theory and
mathematical statistics, mathematical analysis, signal processing theory and statistical hypothesis testing. Offered:
1) Mathematical model for non-Gaussian random variables additive and additive- multiplicative interaction
between signal and noise; 2) Method synthesis rules of statistical hypothesis testing based on the development of
asymptotically normal quality criteria such as Neyman-Pearson; 3) Method synthesis decision rules of statistical
hypothesis testing for correlated non-Gaussian random variables; 4) Methods joint recognition signals and
estimation of their parameters; 5) Methods synthesis nonlinear stochastic decision rules for multialternative
statistical hypothesis testing. The results obtained may be used for solving the tasks of analysis, synthesis, design
and operation of a systems monitoring, control and diagnosis.
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