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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. HeiipomepeskHa 06po6Ka 6araTOBUMipHUX CUTHAJIiB

2. Neural network processing of multidimensional signals

Pedepar:

1. O6'eKT mocimpKeHHs - IPOLIeCH alallTUBHOI 00pOoOKM 6araToBuMipHOi iHdopMauii B yMoBax anpiopHoi Ta
IIOTOYHOI HEBU3HAYEHOCTI 1I0J10 BJIaCTUBOCTEN [OCIiIP)KyBaHUX 00'€KTIB i Ail0YMX Ha HUX 3aBaJ] HA OCHOBI IITYYHUX
HelipoHHUxX Mepex (IIHM). MeTa mocaifkeHHs - po3poOKa HEHPOMEPEKHUX MOJIEsIel Ta METOIiB JJ1s1 MifBUIIEHHS
edexTUBHOCTI 060pO6KYM 6araToBUMipHOi iHpopmMallii y peasbHOMY yaci HIJIIXOM 3MEHIIEHHS allapaTHUX Ta

004N CII0BATIbHUX BUTPAT IpU 30epeskeHHi ab0 MoKpalleHHi PyHKIiOHAIbHUX XapaKTepUCTUK. MeToau NocinKeHb
6a3yI0TbCsl HA TEOPii 00UMCIIIOBAJIBHOTO IHTEJIEKTY, 30KpeMa Ha meTonax teopii IITHM, Ta Teopii onTumManbHOCTI.
TeopeTnyHi Ta NpaKTUYHi pe3yabTaT POOOTHU Y CYKYITHOCTI € PO3B'sI3aHHSAM aKTyaJbHOI HAyKOBO-TIPAKTUYHOI
3a/1au4i, OB'13aHOI 3 MiABUIEHHSIM e(EeKTUBHOCTI aIanTUBHOI 06pO6KY baraTroBUMipHOi iHPopmariii y peaabHOMY
yaci. HaykoBa HoBM3Ha: 1) Briepiiie 3alIlpOIIOHOBAHO METOJ, aBTOMaTUYHOI TOOYIOBY aJalITUBHOI CXeMU
nuckperusauii BxinHux curHanis IIHM CMAC Ta ii NoXigHUX CTPYKTYP, KUl 6a3yeThCsl HA aHaJli3i eHTporil
HaBYaJIbHUX NOCJIiIOBHOCTE MIISIXOM 004K CIeHHs KoedilieHTa nogi6Hocrti ['pes; 2) Habynu MoAaybIoro pO3BUTKY

mopynbHi mogesni ITHM CMAC pJ1s1 06po6ku 6araToBUMIpHUX CUTHAJIIB, 11O € JIIHINHUMU 260 iepapXiYHUMU



noegHanHAMU Mepexk CMAC manoi BUMIPHOCTI, 30KpeMa 3aBIgK/ MiHiMi3allii IX CTPyKTypu Ta camoOopraHisariii
BXi/IHOTO IIPOCTOPY; 3) YAOCKOHAJIEHO MPOLielypy HaBYaHHs JuHamMiyHux [ITHM npsiMoro nomupeHHs 3 KiH1IeBOO
iMITyJIbCHOIO XapaKTEPUCTHKOIO 3a JOTIOMOT0I0 3MiHM TOPSKY BXOJKEHHS YJI€HIB HABYAJIbHUX CYM aJITOPUTMY
4aCcOBOr0 3BOPOTHOrO nomupenHs. Ctyninb BrposBamkeHHs - y HIK "IpuckoproBay” HauionansHoro Haykosoro
LenTpy "XapKiBCbKUM Pi3NKO-TeXHIYHMI IHCTUTYT" i Ha Kadpenpi EOM XapKiBCbKOro HalliOHaJILHOTO YHIBEPCUTETY
pagnioenexrponiku. Cdpepa BUKOPUCTAHHS - B OpraHisalisix, 110 3aiiMaloTbhCsl IpobieMaMy po3poOKU
iHTeJIeKTyaJIbHUX CUCTEM aJallTUBHOI 00p0o0OKY iH(opmallii, Ta y HaBYaJIbHOMY IIPOLIECi 1P MiAroToBLi ¢axiBLiB y
rajnysi cuCTeM iHTeJIeKTyasIbHOI 06pobKy iHpopMalii.

2. Object of the research is the processes of adaptive processing of multidimensional information in conditions of
antecedent and current uncertainty regarding the properties of the objects under consideration and applied noise
based on Artificial Neural Networks (ANN). Goal is the development of ANN models and methods for improving the
efficiency of real-time multidimensional data processing by decreasing the hardware and computational costs
while keeping or improving the functional characteristics. Research methods are based on the theory of
computational intellect, particularly on the theory of ANNs, and the theory of optimization. Theoretical and
practical results in aggregate are the solution of a topical scientific and practical problem related to the
improvement of the efficiency of real-time adaptive multidimensional data processing. Scientific novelty: 1) first
introduced method for automatic creation of the input space adaptive sampling schemes for CMAC ANN and its
derivatives, which is based on the analysis of learning sequences entropy by calculating the Grey relational
coefficient; 2) gained further development the modular CMAC ANN models for multidimensional data processing
which are the linear or hierarchical combinations of the low-order CMAC ANNS, in particular by minimizing their
structure and input space self-arrangement; 3) improved the training procedures of the feed-forward finite
impulse response dynamic neural networks by rearranging the learning sums in the temporal back-propagation
algorithm. The scientific and practical results are introduced at Scientific Research Complex "Accelerator” of
National Scientific Center "Kharkiv Physical Technical Institute" and at Computers department of Kharkiv National
University of Radio Electronics. Area of application includes the organizations dealing with the problems of
developing the intellectual systems for adaptive data processing and in training courses for preparation of the
specialists in the area of intellectual information processing systems.
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