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Abstrakt/Abstract: Tato prace popisuje originalni navrhy tykajici se vykreslovani light field(,
zaostfovani, komprese, streamovani a metod pro jejich optimalni vyuziti
na 3D displejich. Viykreslovani light fieldd spada do oblasti tzv. image-
based renderingu. Jedna se o rychly zplsob vykreslovani jinak vypocetné
naro¢nych syntetickych nebo také reélnych scén. Vstupni sada obrazka,
ktera zachycuje scénu, se pouziva k syntéze nového pohledu bez
slozitych 3D rekonstrukci. Hlavnim védeckym pfinosem této prace je
dikaz hypotézy. Hypotéza uvadi, Ze modemi metody vykreslovani light
fieldd mohou byt pfekonany novou metodou, v oblasti vizualni kvality,
pamétovych poZadavk( a ¢asové naroCnosti. Nova metoda navrzena v
této praci umoziuje vyuziti light fieldi v realném Case bez zhorSeni
vizuélni kvality a bez nadmérnych hardwarovych pozadavkl. Hypotéza je
experimentalné dok&zana a podpofena referennimi implementacemi a
publikovanymi ¢lanky. Prace obsahuje i dalSi nové névrhy, které slouzi
jako podklady pro hlavni metodu. Tyto navrhy feSi zasadni problémy pfi
vykreslovani light fieldd. Hlavnim pfinosem prace je otevieni cesty k
vyuziti light fieldd v hemnim a filmovém primyslu. Tato prace obsahuje
pfehled stavajicich nejmodernéjSich metod, hypotézu s experimentalnim
dikazem a popis navrhovanych aplikaci light field( na 3D displejich. / This
thesis describes original proposals regarding light field rendering,
focusing, compression, streaming, and methods for its optimal usage on
3D displays. Light field rendering is a fast image-based way to render
otherwise computationally demanding synthetic or even real-life scenes.
An input set of images that captures a scene is used to synthesize a novel
view without complex 3D reconstructions. The main scientific contribution
of this thesis is a proof of a hypothesis. The hypothesis states that state-
of-the-art light field rendering methods can be outperformed by a novel
method in terms of visual quality, memory requirements, and time
performance. The novel method proposed in this thesis enables the usage
of light fields in real time without visual quality degradation and excessive
hardware requirements. The hypothesis is proven experimentally and
supported by reference implementations and published papers. The
thesis also contains other novel proposals that serve as supporting
materials for the main method. These proposals address the most crucial
issues in light field rendering. The main contribution and other proposals
are intended to open a way to the usage of light field assets in the gaming
and film industry. This thesis provides an overview of existing state-of-the-
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art methods, the hypothesis with experimental proof, and a description of
proposed applications of light field principles on 3D displays.
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