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Jep>kaBHu#H 061ikoBHI HOMep: 0216U007006
Jep>kaBHuUM peecrpaniiinuii Homep: 0111U002092

Bigkpura

Iara peecrpaunii: 15-03-2016

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramy: Po3po6ka Ta JOCTiIKEeHHs] METO/iB HElfpOMepesKeBOro IIPEICTaBIIEHHS 11 06poOKU iHpopMaLlii B iHTeIEKTyaTbHUX

iHpopMaLiftHUX TEXHOJIOTISIX
ITowaTok erany: 01-2011
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa oprasnisanii: MibkHapoHMIT HAyKOBO-HaBYa/IbHUH LIEeHTp iHpopMaliiHux TexHosorii Ta cucrem HAH Ta MOH Vkpainu
Kog €IPTIOY /IIIH: 24741741

MigmopsaxoBaHicTh: MiHICTEPCTBO OCBITU 1 HAyKM, MOJIOJIi Ta CHOPTY YKpaiHu

Appeca: 03680, I'CII, m.Kni-187, np. Akanemika ['nymkosa, 40

Tenedon: 5262549

Tenedon: 5261570

E-mail: vig@itrc.org.ua

WWW: www.irtc.org.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

HasBa opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Kopg, € IPIIOY /IITH: 00019270

Appeca: Bys1. Boslomumupceka, 54, M. Kuis, KuiBcbka 061., 01030, Ykpaina
MignopsaxosaHicTe: KabiHeT MiHicTpiB Ykpainu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuyHmii 06car dinaHcyBaHHS 3a 3BiTHHHE eTam: 216.7 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka Ta JOCIiIKEHHS METONiB HEIpOMEepeXXeBOro IpelCTaBleHHs # 06poOku iHpopmauii B iHTeNEKTyasbHUX

iHpopMaLitHUX TEXHOJIOTISIX
Ha3zBa po6oTH (aHrJI)

Methods for neural network representation and processing of information in intellectual information technologies

Pedepar (yxp)

Po3BrHeHi paHAOMi30BaHi MeTOAM IMpEJCTaBIeHHS NaHWX Ha 6a3i HelpoMepeXXeBUX PO3MO[IiIeHNX IPeICTaBjieHb BEKTOPHOI i
CKJIAIHO CTPYKTypoBaHOi iHQopmarii. Po3po6seHO MeTOAM IEepPEeTBOPEHHS! BUXITHUX PEYOBMX BEKTOPIB B PEYOBI BEKTOPHU
CKOPOYEHOI0 PO3MIPHOCTI, a TaKOXX B GiHApHi BEKTOPU PETYyJbOBAHOIO PO3MIPHOCTI. IO JO3BOJISE OOYMCIIOBAIBHO €(EKTUBHO
OIL{HIOBATH 3aXO4M MOJiGHOCTI-BiIMIHHOCTI BXiIHUX BEKTOPiB. PO3p0O6IEHO METOIY CTIMIKOTO PillleHHS IWCKPETHOI HEKOPEKTHOi
obepHeHOi 3a7advi, IKa BUHUKAE MPU BUPINIEHHI 6araTboxX 3aBJaHb 06POOKU BUMIpIOBaibHOI iHpopmanii. MeTonu 3acHOBaHi Ha
3aCTOCYBaHHi yCi4Y€HOr0 CHHIYJISIPHOTO PO3KJIAJaHHS i IPOEKTYBaHHs BUIIAKOBOi marpuuero. Po3pobieHo kputepii BuUGOpy
Mopfesi, Mo 3a0e3NevyloTh BiJHOBJIEHHS BUXiJHOIO BEKTOpA CUTHAJNy 3 ITOMMJIKOIO, OJIM3bKOI0 A0 MiHIMaabHO MOXKJIMBOI.
Po3po6sieH0 METOIM PO3INOAiNIEHOTO NPEJCTaBIeHHs Y BUIVIAAI GiHAapHUX BEKTOpPiB (piKCOBaHOI pO3MiPHOCTI CTPYKTypOBaHMX
JAHUX PI3HOTO THUITy, TAKMX K CUMBOJIbHI MOCJIZOBHOCTI i CKIafHi iepapXiyHi CTPYKTYpU y BUIJIALI IIO3HAYEHUX OPI€HTOBaHMX
AlMKJIMYECKUX IpadiB 3 BepIIMHAMU - 06'€KTaMU i BiJHOCHHAaMM Pi3HOTO PiBHs iepapxii. 3alpONOHOBAHO MiAXiz, 4O BUJIyYEHHS
BiIHOCHH MK 006'€éKTaMU 3 TEKCTIB 3 BUKOPMCTaHHSIM PO3MOJiNIEHNUX NPELCTaBlIeHb CTPYKTYP. PO3p006JI€HO CrOCi6 BUKOPUCTaHHS
PO3NOJiNeHNX NpeACTaBIeHb Ta iHpOpMallii PO MOCHITOBHICTh CJIiB B TEKCTaX [JIs1 PO3Mi3HaBaHHS iMEHOBAHUX CYTHOCTEN. B
pe3yJsibTaTi BUKOHAHHSI HAayKOBMX MOCJIKEHb 33 TEMOIO PO3BUHYTO TEOPETUYHI OCHOBU HEHPOCETEBOTO PaHIOMi30BaHOTO
PO3MOJiNIeHOr0 MPEeACTaBIEHHS Ta OOpOOKM JAaHUX IJIs1 iHTeJIeKTyanbHUX iHQOpMaLifiHUX Te€XHOJOoriil. Po3pobseHi ysaBaeHHS i
METOJHU iX 0OpOOKHU LO3BOJISIIOTh 3a6€3[1€YUTH PO3IIMPEHHS CIIEKTPY 3aBJAaHb, 0 BUPIMIYIOTHCSI METOLOM MIipKyBaHb Ha OCHOBI
NPUKJIALiB, NigBUIIEHHS €(PEKTUBHOCTI iX BUPILIEHHS], a TaKOK MOXKJIMBICTb CTBOPEHHSI HOBUX iHTEJIEKTyaJIbHUX iHPOPMaLiHUX

TEXHOJIOTI! Ha 6a3i MO/Ie/IIOBaHHS €JIEMEHTIB MUCJIEHHS i MexaHi3MiB CTPYKTYpHO-(QYHKIiOHAIbHOI OpraHizallii MO3Ky.
Pedepar (aHrI)

Randomized data presentation techniques based on neural network distributed representation of vector and complex
structured data was developed. The methods of converting the original real vectors in the reduced dimensional real vectors as
well as vectors of binary variable dimension was developed. Those methods allows to evaluate a measure of similarity, the
difference of the input vectors computationally efficiently. The methods of stable solutions of discrete ill-posed inverse
problem, which arises in the solution of many measuring data processing tasks, was developed. Those methods based on the use
of a truncated singular value decomposition and the projection of a random matrix. The criteria of selection of the model to
ensure the restoration of the initial vector with the error signal, which is close to the minimum possible, was established. The
methods of distributed representations in the form of binary vectors of fixed dimension structured data of different types, such
as character sequences and complex hierarchical structure in the form of labeled directed acyclic graphs with vertices - objects
and relationships of different levels of the hierarchy, was developed. The approach to the extraction of relationships between
objects of the texts using the distributed representation structures is proposed. A method of using distributed views and
information on the sequence of words in the texts for the recognition of named entities is developed. As a result of research on
the topic the theoretical basis of neural network randomized distributed representation and processing of data for intelligent
information technology was developed. The developed presentation and methods of their processing allow an expansion of the
range of problems solved by reasoning on the basis of examples, increasing the efficiency of their solution, as well as the ability
to create new intelligent information technologies based on simulation elements of thinking and the structural and functional



organization of the brain mechanisms.

Ingexc YIK: 004.93'1;004.932, 007.5:534:681.518

Koau TemarnyHux pyopuk HTI: 28.23.15
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): MeToau HelpOMepPesKeBOTro MpeACcTaBieHHs i 06po6ku iHdopmalii B iHTesexTyanpHuX iHpopMaLiHUX

TEeXHOJIOTisIX

Hassa npoaykii (aurui): Methods for neural network representation and processing of information in intellectual information
technologies

OuikyBaHi pe3yJIbTaTH:
T'anysp 3acrocyBaHHS: iHPOpMaLLiliHi TEXHOJIOTI

Omnmuc npogykuii (yKp): Po3BUHYTI MeTOAH ¥ anropuTMu pOpMYBaHHS_BEeKTOPHUX IIPEJCTaBJIeHb 00'€KTIB Pi3HOTO TUIY
(4MC0BUX O3HAK, PE3yJbTATiB BUMIPIB, CTPYKTYP). 3a3Ha4€Hi METOAU 1 aJITOPUTMU BUKOPUCTOBYIOTh HEPOMEPEXKEBi
paH/IoMi30BaHi PO3MOZiieHi TpeCTaBlIeHH s, IO 1a€ TEOPETUYHE Ta aJITOPUTMIYHE HiAIPYHTS 7S MigBUIEHHS e(EeKTUBHOCTI
inTenexTyanpHUX iHPOPMALIITHUX TEXHOJIOTIH, 110 PO3B’A3yI0Th INMPOKUIL CIIEKTP 3a/la4 Ha OCHOBI HABYAaHHS i1 MipKyBaHb 3a

MpUKJIaJaMu
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragisa 3aBepmenocti HTII: 3git o HIIKP

Bnposazykennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagykeHHs: 2016-2017 pp

Bupo6auk npoaykuii: MHHIITIC

CnoskuBayi npogykuii: [HTepHeT pecypcy, IOIYKOBi cuctemy iHpopmauiiiHi noprany, iHpopmManiiHi CXOBUILIA.
IlepcnexkTuBHi puHKU: HaykoBo-nocnigHi ninposzinu MHC

IIpaBa iHTE/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBH nepepaui npogykuii: CriinibHi HIJIKP
7. Bi6sriorpagiyHuii onuc

1. Rachkovskij D.A., Slipchenko S.V. Similarity-based retrieval with structure-sensitive sparse binary distributed representations
// Computational Intelligence. - 2012. -28, N 1. - P. 106-129. 2. PaukoBckuii [I.A. IIpeo6pa3oBaHre BEKTOPHBIX [aHHBIX
cJlyyaliHbIMU GMHApHBIMU Marpuuamy// KubGepHeTuka u cucTeMHsbiil aHanu3 — 2014. - 50, N 6. - c. 157-166. 3. Rachkovskij D.A.
Formation of similarity-reflecting binary vectors with random binary projections // Cybernetics and Systems Analysis. - 2015. -
51, N 2. - P. 313-323.

8. 3BiTHa JOKyMeHTaNis

KinbKicTh CTOPiHOK B 3BiTi: 107
Mosga 3Bity: Pociiicbka

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHIi BiLOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB

l'onbues Onexkcannp JMUTPOBUY
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