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Uplatnenie vysledkov projektu

- navrh a rekonstrukcia zavlahovych a vodarenskych tlakovych rozvodnych sustav pre rozvod
vody

- kalibracia simulaénych modelov tlakovych rozvodov vody
- simula¢né vypodty, predpoved ¢asovych radov v hydroldgii, zavlahach ap.
- bakalarske,diplomové a dizertaéné prace v krajinarstve, hydrolégii a pribuznych odboroch

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky projektu reprezentuju najma heuristické a hybridné algoritmy pre optimalizaciu
navrhu novych a rekonstrukciu existujucich zavlahovych stavieb. Bol vytvoreny optimalizacno
simulaény model GALP a HSLP pre navrh a optimalizaciu tlakovych rozvodov vody. Tento bol
v ramci rieSenia projektu integrovany do objektovo orientovaného programovacieho
prostredia jazyka JAVA. Existuju rieSenia aj v prostredi MATLAB a Visual Basic. V systéme
su integrované dve heuristické metddy a to geneticky algoritmus a harmony search. Vedecky
prinos spociva v originalnej kombinacii tychto algoritmov s metédou linearneho
programovania, &m vznikli dva hybridné modely. Dal$ou moznostou modelu je volba
uzivatefa medzi Standartnou - jednokriterialnou a komplexnejSou viackriterialnou
optimalizaciou navrhovanej zavlahovej sustavy. Princip samotného modelu umozriuje
jednoduchsie nastavenie optimalizaénych algoritmov, bolo vypracované uzivatelské
prostredie, €o oboje ma za ciel ulah¢it vyuzitie softwaru pre rutinné vypocty.

Optimalizacné vypoctové jadra boli aplikované a overila sa ich efektivnost’ aj pri rieSeni inych
problémov vodného hospodarstva krajiny a to pri kalibracii hydrologickych modelov, datovo
riadenych modelov aplikovanych na problémy vodného hospodarstva (support vector
machines, neurénové siete, ensemblové modely) ako aj pri aplikacii na niektoré problémy
tykajuce sa hydrologie pédnej vody

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Project results represent mainly two hybrid heuristic algorithms for optimal design of new
water distribution systems in irrigation, or for reconstruction of existing water distribution
systems. These models developed throughout the project solving are model GALP and
HSLP. The models were integrated into object-oriented programming environment Java.
Versions in MATLAB and Visual Basic were developed too, which has been used for testing
purposes, but are suitable for practical usage, too. Models incorporated two heuristics
algorithms, genetic algorithm (GALP) and harmony search HSLP). Scientific contribution
consists in the original combination of these algorithms with linear programming method,
which combination produced mentioned two hybrid models. Additional functionality of the
models represents possibility of the choice between a standard single criterion optimization
and more complex multi-criterial optimal design of the irrigation system. The basic principle of
the model itself allows user easier setup of the optimization algorithms. Visual user interface
has been developed too, to facilitate the easier use of software for routine calculations.
Optimization computational engines developed were applied and their effectiveness was
verified also in other application areas of water management. Specifically applications were
verified on hydrological models calibration, furthermore data-driven model were calibrated
and applied to problems of water management (support vector machines, neural networks,
ensemble models) as well as application to specific problems related to soil water hydrology.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Milan Cisty, PhD. Prof. Ing. Alojz Kopacik, PhD.

V Bratislave 27. 03. 2013 V Bratislave 27. 03. 2013

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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