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V ¢om vidite uplatnenie
vysledkov projektu

PouZitie v spracovani a vizualiz&cii objemovych dat, implicithom a objemovom
modelovani a simulacii procesov v biologickych strukturach, v spracovani konfokalnych
mikroskopickych dat.




Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci rieSenia ulohy boli vyvinuté a implementované nové metddy na reprezentaciu, spracovanie,
modelovanie a vizualizaciu objemovych dat al | ich Casovych a' ' spektralnych postupnosti. V oblasti
spracovania objemovych dat sme vyvinuli metddu na rezovo orientované prudové spracovanie, ktora
umoznuje spracovavat data s velkostou mnohonasobne prevySujucich operaénu pamat pocitaca. Metdda
vyuziva rézne paralelné subsystémy pocitaca (viacero procesorov, SIMD jednotky procesora a grafickych
akceleratorov) a v porovnani s podobnymi pristupmi poskytuje mnohonasobné urychlenie pri nizSich
pamatovych narokoch. Vyvinuli sme metddu na objemovu reprezentaciu — voxelizaciu — telies s ostrymi
hranami. Zakladom metédy je lokalizacia takychto hran a ich nasledné zaoblenie na uroven uréenu kritériom
reprezentovatelnosti. Dalej, vyvinuli sme systém na implicitné modelovanie zloZitych biologickych truktdr,
ktory vychadza z nami vytvoreného modelovacieho prostredia XISL. Metdédu sme demonStrovali na
modelovani svalovych buniek, ktoré pozostavaju zo stoviek organel. Za tymto ucelom sme vyvinuli
modelovaci jazyk, ktory definuje Struktury prostrednictvom Statistickych parametrov a pravidiel. Vyvinuli sme
sadu metdd na vizualizaciu objemovych dat a implicitnych telies a implementovali sme modularny
renderovaci engine uréeny pre objemové data. Implementovali sme sadu softvérovych modulov pre
vizualiza¢né prostredie IrisExplorer na spracovanie a vizualizaciu objemovych konfokalnych dat s vysokym
spektralnym a ¢asovym rozliSenim, ktoru v su€asnosti intenzivne vyuzivaju pracovnici MLC pri spracovani
experimentalnych dat. Medzi najdblezitejSie moduly patria moduly na adaptivnu rekonstrukciu konfokalnych
dat bez nutnosti znalosti impulznej funkcie a moduly pre spektralnu dekompoziciu ¢asovo rozliSenych
obrazovych fluorescenénych dat.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - anglicky:

Within the framework of the project methods for representation, processing, modeling and visualization of
volumetric data and their temporal and spectral sequences were developed. We proposed and implemented
a method for slice-oriented stream processing for volumetric data, which makes possible processing of data
the size of which many times exceeds the available memory of the computer at hand. The method exploits
various parallel computer subsystems (multiple cores and processors, SIMD processor units, graphics
accelerators) and in comparison to similar approaches it speeds up the processing with lower memory
demands. We developed a method for volume representation — voxelization — of solids with sharp details.
Such details are localized first and subsequently rounded to the level enforced by the representability
criterion. Further, we developed a method for implicit modeling of complex biological structures, which is
based on the XISL modeling environment. The method was demonstrated by creating complex muscle cell
models, which comprised of hundreds of organelles. For this purpose, a special modeling language was
developed, which enabled to define complex structures by means of statistical parameters and rules. We
developed a set of techniques for visualization of volume data and implicit objects and implemented a
modular volume rendering engine. The set of software modules targeting processing and visualization of
volumetric confocal data with high spectral and time resolution was implemented for the IrisExplorer
visualization environment. These modules are now extensively exploited in the labs of the International Laser
Center for processing of their experimental data. The most important developed modules cover the
reconstruction of confocal microscopy data without apriori knowledge of point spread functions and the
spectral decomposition of fluorescence lifetime images.
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