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2. Development and analysis of methods for construction of sparse associative neural networks

Pedepar:

1. Inceprauiiina po60oTa IpucBsYeHa po3pooblii MeTOiB TO6Y0BU acoLiaTUBHOI Iam'sTi Ha 6a3i HENIOBHO3B'I3HUX
HEVPOHHUX MepexX Xonduiuga. B po6oTi po3risaaioTbCcst METOAU HaBYaHHS, SIKi MAKCUMIi3yIOTb aCOLiaTUBHI SIKOCTi
MEpEeX 32 YMOBU [I€BHUX apXITEKTYPHUX OOMEKEHb. 3alpOIIOHOBAHO i NOCIiIKEHO BOOCKOHAJIEHHS
IICEeB/IOIHBEPCHOI'O METOy HaBUYaHHS MEPeX i3 33/1aHOI0 apXiTEKTYpOIo, SIKe I03BOJINIIO 11030y THCS HECTabiIbHOCTI
004MCJIEHb Ta MiABUILATYA EMHICTb IIaM'aTi. OTPUMaHi TEOPETUYHI OLIiIHKY aTPaKTOPHUX SIKOCTEM i XxapaKTepUCTUK
BaroBMX MaTpHULb OJ1s1 HEIIOBHO3B'I3HNUX MEPEX. 3alIpOIIOHOBAHO METO/], IOOYLOBU MEPEX 3 aJalITUBHOIO
apXxiTeKTypolo, 110 3aJIeKUTh BiJl JAHUX, sIKi 36epiraloTecs B Mepeski. BussieHo i niggaHo TeopeTHIHOMY i
€KCIIEPUMEHTAJIbHOMY aHaJli3y sgBulle (pa3oBOro Nepexoy B aCOLiaTUBHUI CTaH [1Jis MEPEX 3 aIallITUBHOIO
apXxiTeKTypolo. 3alIpONIOHOBAHO HOBUI CIIOCi6 NOOYA0BU acOLiaTUBHOI HEIPOHHOI MEPeXKi 3 apXiTeKTyPOIO "TiCHOTrO
CBITY", SIKMI1 TIOKpAIIMB aCOLiaTUBHI SIKOCTi Mepexi pu 36epekeHHi BitoMux nepesar uiei mogesi. CTBOpeHO

aJropuTMidHe Ta IporpamHe 3abe3redeHHs], 110 peasizye po3pobsieHi B poOboTi MeToy 00y J0BM HEIIOBHO3B' SI3HUX



acoLiaTUBHUX HEMPOHHUX MepeX. E(QeKTHUBHICTb pO3PO0IEHNX MOZEEN IPOJEMOHCTPOBAHO Ha NIPUKJIAAl 3a1ad4i

po3mi3HaBaHHS XiMiYHMX 06pasiB.

2. In this thesis we study the models of associative memory based on sparsely connected Hopfield-type network.
The main consideration is given to learning rules that are aiming the maximization of associative properties subject
to certain architectural constraints. An improvement of pseudoinverse learning rule is introduced and investigated
for the networks with predefined architectures. This improvement eliminated the numerical instability of weights
calculation and increased memory capacity of the network. Theoretical estimations of the network associative
behaviour and weight matrix properties are obtained. A novel model of network with adaptive architecture that
depends on the stored data is proposed. A phenomenon of phase transition into the state of associative recall is
discovered and investigated for this model. A new deterministic way of construction of the small-world
architecture for associative networks is proposed. It provides better associative properties of the network while
preserving allknown advantages of the small-world model. Open source software library implementing associative
models and algorithms is created. The efficiency of proposed models of sparse associative networks has been
demonstrated in the Electronic Nose application.
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