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Abstract

In this work | present Virtual Shadow
Maps (VSMs), a method for rendering
shadow maps with greatly improved qual-
ity and memory e Lciehcy compared to
current methods. | separate logical ad-
dress space from its physical backing by
splitting each shadow map into a set of vir-
tual pages. This achieves the appearance
of a large contiguous memory without the
need to reserve backing physical memory.
For each frame, | find the set of visible
pages by analyzing the depth bulerl Each
visible page is assigned physical memory
allocated from a designated memory pool.
To e Lciently fill visible pages with shadow
map information, | utilize granular culling
of the scene geometry. This is paired with
caching of individual pages, which greatly
reduces the number of pages that need
to be filled each frame. | show that my
implementation is well suited for multiple
light sources of various types, including
directional lights, point lights, and spot-
lights. Further, | show that this technique
scales to an arbitrary number of cascades
as only a fraction of virtual pages are vis-
ible and need to be backed each frame.
The method can thus achieve any desired
texel-to-pixel density at any distance with
few wasted shadow texels.

Keywords: Shadows, Shadow map,
Shadow Mapping, Virtual, Virtual

textures, Memory Paging, Meshlets,
Mesh Shading, Sparse, Culling, Real
Time Shadows, Point Light Shadows
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Abstrakt

V této praci prezentuji Virtualni Stinové
Mapy (VSMs), metodu pro vykreslovani
stinovych map s vyrazné lepsi kvalitou
a pamétovou efektivitou v porovnani se
soucasnymi metodami. Metoda oddéluje
logicky adresovy prostor od jeho fyzickeé re-
alizace rozdélenim kazde stinové mapy na
sadu virtualnich stranek. Timto je dosa-
Zeno zdanlivé vélkého a souvislého pamé-
tového prostoru bez nutnosti kompletné
rezervovat fyzickou pamét. V kazdém
snimku jsou nalezeny viditelné stranky po-
moci analyzy hloubkové textury. Fyzicka
stranka z designované paméti je poté pfri-
fazena kazdé viditelné strance. Pro efek-
tivni vypléni viditelnych stranek vyuzi-
vam granularni ofezavani geometrie scény.
Toto je zkombinovano s uklddanim jednot-
livych stranek, coz vyrazné sniZzuje pocet
strének, které musi byt v kazdém snimku
vyplInéné. Ukazuji, Ze moje implementace
je vhodna pro libovolny pocet svételnych
zrojl rlznych typ(, véetné smérovych své-
tel, bodovych svétel a reflektorll. Déle uka-
zuji, Ze tato technika Skaluje na libovolny
pocet kaskad. Toto je zplsobeno omeze-
nou velikosti mnoziny viditelnych stranek,
které vyZaduji pFifazenou fyzickou pamét.
Tato metoda tedy mdze dosahnout libo-
volné hustoty texell na pixel v jakékoliv
vzdélenosti s minimem vyplytvanych sti-
novych texelQ.

Kli¢ova slova: Stiny, Stinova mapa,
Stinové mapovani, Virtualni, Virtualni
textury, Pamétové strankovani, Meshets,
Mesh Shading, Sparse, Ofezavani, Stiny
v realném cCase, Stiny bodovych svétel
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