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2. Hybrid methods and models for fuzzy information processing based on artificial immune systems

Pedepar:

1. MeTo10 nucepTaniitHOi po60TH € PO3BUTOK TEOPETUYHMX 3aCa]], PO3POOKA, OCIiIPKEHHS Ta BIOCKOHAJIEHHS
METO[IiB i MOZiesiel, 1110 CTAHOBJISITh OCHOBY FiOPUIHUX TEXHOJIOTIN 06pO6KY HediTKoi iHpopmaliii B
iHTEJIEKTyaIbHUX CUCTEMAX Ha OCHOBI ITyYHUX iMyHHUX cucTteM (IIIC) Ta migBuimyoTh ix €EKTUBHICTD 3a SAKiCTIO
pilleHb Ta TepMiHaMu OTPUMaHHS pe3ysbTaTiB. O6'eKTOM JOCTIIKEHHS € TPOLIECH aHaJIi3y Ta 0OPOOKM HEUiTKO]
inpopmatii. [TpemMeToM HOCTIIKEHHS € TiGPUAHI MeToIU Ta Mozeli 06pobKu HewiTkoi iHpopmariii Ha ocHOBi IIIIC
32 YMOB HEBU3HAYEHOCTI. [lucepTaliiiHy po60Ty IPHCBSIY€HO BUPIIIEHHIO HAyKOBO-MIPAaKTUYHOI TpobiieMu
PO3pOOKHU ribpUIHUX METOIB i MOzesneir 06pobKM HeviTKoi iHpopMalii Ha ocHOBI Bukopuctanss IIIC, siki, 3 ogHOTO
00Ky, 3a6e3I1e4uyloTh HaBYaHHsI, afanTaliio Ta Moaudikalilo CTPYKTYpH Ta IapaMeTpiB riOpugHUX Mozesieil o0
npenMeTHOI 06J1aCTi, a 3 iHIIOT0, JO3BOJISIOTh NiIBUIIUTY e(DEeKTUBHICTb ITpolieciB 06pooku iHpopmallii B
iHTeIeKTyaJIbHAX CUCTEMAX 32 YMOB HEBU3HAYEHOCTI. PO3p06s1€HO METO[ 300y TTS HEUiTKUX €KCIIEPTHUX 3HAaHb Ha
OCHOBI LIiJIECTIPIMOBAHO] NIPOLEAYPH HEIIOBHUX [TAPHUX IOPiBHAHD. 3alIPOIIOHOBAHO METO/I, BU3BHAYEHHS BEKTOPA

NIPiOPUTETIB O3HAK, Y3rOJKEHHS i KOPETyBaHHS €KCIIEPTHUX OLIIHOK Ha OCHOBi BuKopuctanHg LIIC. PosrisHyTo



MeToaM popMartizalii HeiTKOI eKCIIepTHOI iHpopmallii, OTPMMaHOI B pe3yJIbTaTi OLiHIOBAaHHS SIKiICHUX O3HaK Ta
OIMCY 3HAY€Hb KIJIbKICHMX O3HAK Y JIIHIBICTUYHUX TepMaX, IO NO3BOJISE MigBULIINTY aJ€KBAaTHICTb K MOJEJEN
€KCIIEPTHOTO OLiHIOBaHHS O3HaK, TaK i 100y 0BaHMX Ha HUX HEUITKUX Mogeieil. Po3pobsieHo meTop Kinacuikarii
00'€eKTiB $SIK 32 HasIBHOCTI, TaK i 32 BiICyTHOCTi €TaJIOHIB KJIaCiB, [PYHTOBAHUI Ha OTPUMAaHHI y3arajbHEHOi OL[iHKI
3HaueHb OH HeuiTKill MHOKMHI MPUIyCTUMUX pillleHb. 3alIPONIOHOBAHO iIMYHHUI MifXiA mono knacudikanii
00'€KTiB Y HEUiTKOMY CEepeOBUIL, SIKU1 XapaKTepU3yeTbCsl BUKOpUCTaHHAM y ®H adinHOCTI 17151 BUBHaYeHHsI
HaJIeXKHOCTi 00'eKTiB [0 KJaciB. 3allpOIIOHOBAHO METOIM CTPYKTYPHOI Ta IapaMeTpUYHOi afanTalii HediTkux
MoOgeJiel i HeYiTKUX HEMPOHHUX MepexX Ha 0CHOBI IIC. B4OCKOHaNIeHO METOIM KJIOHYBAHHS Ta MyTallii aHTUTIJ [J1s1
HiABUILEHHS MIBUAKOCTI 361)KHOCTI iIMyHHUX aJITOPUTMIB. 3alIpOIIOHOBAHO CUHTE3 HEYITKUX PEryJsaTopiB s
VIPaBJliHHS HEJIiHINHUMY IMHAMIYHUMU 00'eKTaMHu, KUl iepefdayae oodynoBy Oro MoAeJi, OTpUMaHHs
ONTUMAJIbHOTO 3aKOHY YIIPAaBJIiHHA Ta afanTallilo CTPYKTypU Ta napamerpis 3a gonomororo HIIC. Kao4dosi cnosa:
HeyviTka MOJieJib, IITYy4YHi iIMyHHI crucTemu, (PyHKLis HaJIesKHOCTI, aianTais, He4iTKa HeipOHHA Mepeska, HediTKUn
PeryssiTop, MyJbTUAHTUTINIO, Kiacudikallis, ineHTudikanis, yrnpasiHHS.

2. The aim of the thesis is a development of theoretical foundations, development, research and improvement of
methods and models that form the basis of hybrid technologies of processing fuzzy information in intelligent
systems based on artificial immune systems (AIS) and increase their efficiency in the quality of decisions and the
terms of results. The object of research are the processes of analyzing and processing fuzzy information The
subject of research are hybrid methods and processing models of fuzzy information based on the AIS in the face of
uncertainty The thesis is dedicated to solving the scientific and practical problem of developing hybrid models and
methods for fuzzy information processing based on AIS, which allow more effective information analyzing by the
quality of their decisions, terms of receipt and expanding a class of problems solved. The method of obtaining
fuzzy expert knowledge based on the targeted procedure of incomplete pair wise comparisons is worked out. The
method of determining the vector of features' priorities, coordination and adjustment of expert assessments on
the basis of AlS is proposed. The methods of formalizing fuzzy expert information obtained through evaluation of
quality attributes and through description of the indications of quantitative attributes in linguistic terms are
highlighted. The method of objects' classification - with or without classes' standards - based on a generalized
estimation of values of AF to a fuzzy set of acceptable solutions, is elaborated. An immune approach to the
classification of objects in a fuzzy environment is proposed, which is characterized with using AF affinity to
determine the affiliation of objects to classes. The methods of structural and parametric adaptation of fuzzy
models and fuzzy neural networks based on AIS are introduced. The methods of cloning and antibodies mutation
are improved. A synthesis of fuzzy controllers for coping with nonlinear dynamic objects is proposed, which
involves the construction of its model, obtaining the optimal control law and adaptation of the structure and the
parameters using AIS. Keywords: fuzzy model, artificial immune systems, affiliation function, adaptation, fuzzy
neural network, fuzzy controller, multi-antibody, classification, identification, control.
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