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Abstrakt

Prednédska se bude zabyvat vyuZitim neuronovych siti a genetickych algoritml pfi
identifikaci parametrii materidlovych modelti. TaktézZ budou predstaveny aplikace
z jinych oblasti stavebniho inZenyrstvi. Nejprve bude ukdzano, Ze identifikace mize byt
chdpana jako multimodalni optimalizacni problém. Tato tuloha je pak feSena vhodnym
roz§ifenim jiz existujictho genetického algoritmu. Jako piiklady budou uvedeny
identifikace materidlovych parametri betonu (microplane model M4) a anhydritu
(Lemaitriv model dotvarovani hornin), ziskdni parametrii reten¢ni ¢iry a feSeni tloh
optimalniho ndvrhu a optimdlniho fizeni konstrukei s nelinearnim chovanim.

Druha ¢ést prednasky se bude zabyvat vyuZitim aproximacnich schopnosti umélych
neuronovych siti pii feSeni nékterych z vySe jmenovanych uloh. Konkrétné bude
pfedstavena efektivni kombinace genetického algoritmu a neuronové sit€¢ s dopfednym
Sitenim. Jako nejnovéjsi piistup bude predstaveno pouZziti interpolaéni RBFN sité.

Abstract

Artificial neural networks and genetic algorithms will be shown as efficient tools
not only for material model parameters identification but also for several types of
optimization. First, the identification problem will be presented as a multi-modal
optimization task. This problem can be solved by an appropriate enhancement of an
existing genetic algorithm. The identification of microplane M4 material model
parameters for concrete, Lemaitre constitutive model parameters for anhydritic rock,
parameters of saturation curves and optimal control and optimal design parameters will
be used as examples.

Second, the combination of a genetic algorithm with a layered feed-forward neural
network will be presented. More precisely, the approximation abilities of neural networks
will be utilized for some of the above-mentioned problems. In addition, the Radial Basis
Function Networks (RBFN) will be introduced as a new solution for time-consuming
optimization tasks.



