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ḫῊ ֺ╙↨ ў‰֝
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Åᶡ҇Ӿ צ ֹεṃ ○ἋẼָṛẅ
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ÅѢѥPassε ѥPassⱳởG-buffer ε ҆ѥPassᶡ҇G-buffer Ӿ▓
Å σᴰפᵌṛẅ Ӡ

ў‰֝ả ֺ
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Ҡ Ἠ Ᵽָ Ἠ֠ӌ
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ҡ Ὁԓḕֹ Ὁ ת Ὁ ת

Åח ו Ᵽεᾀἵ ╒ Ᵽ
Å ᴩצε ֪◓Ᵽ Ᵽҹ ῎Ὀ֦ᴝε ֪◓Ᵽ Ᵽҹ ו
Å ӈṽḳᵘᾶḔαԒḔβ┌ εῑ҇כᴿἂ
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Ὁ ҡת Ὁԓḕֹ Ὁ ת

Å Ἠpageἄ
ָ◓Ᵽ Ᵽ

Å Ἠ Ᵽѻῑ
LOD ῶ

Å Ἠᶉᶌָ◓Ᵽ
ᶉᶌַײᾰṂ
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Å ᶸַײFeedback Rendering Ὕו׀ ◓Ᵽ Ᵽ

ҡ Ὁԓḕֹ Ὁ ת Ὁ ת
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Å︡Ҭᴓᵫ їᵂַײᾛ’Ḫ♪҂︡
Ҭו ε ởᶇ∫₯ APIѦσ

ÅDirectX :
Å Tiled Resource

ÅVulkan 
Å Sparse Partially -Resident 

Images
ÅOpenGL 
Å ARB_sparse_texture

ÅMetal
ÅSparse Texture

Ὁ ҡת Ὁԓḕֹ Ὁ ת
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Ὁ ҡת Ὁԓḕֹ Ὁ ת
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ҡ Ὁ ֹת Ὁ֡Ӎ Ὁ֡Ӎ

ÅUE5 Nanite

ÅӴ Ἠ Ᵽ ‒ῶẤ
Ἠ֠ӌ

Åּבὓ ֹ─ ⸗Ẽ ײַ
֠ӌ

Åї Normal Map
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Ὁ֡Ӎҡ Ὁ ֹת Ὁ֡Ӎ

Å ӈ ○ᾎσ Ἳ
Åṃ ○֪
Åӓⱴ ᵘ Ἳᾐ
ÅHierarchical Z -Buffer (HZB)
ÅѢ ₡ ←
Åṃѕ Ṿᴴ ײַ ○ꜙ
ÅỆָHZB
Å Ὅ Ἳַײ ○ᵄεԛἈ
ѕ Ṿїᴴ εӆᾴặ׀Ṿᴴ
ײַ ○ꜙ֦Ύ

Åᶼ ֪ ֘іṾ Ԋגּ ểḃ
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Ὁ֡Ӎҡ Ὁ ֹת Ὁ֡Ӎ

Åו Ӿ צσ
Å═ⱴ︡Ӿ ᵘ Ӿ 

Åᶼ ○σ︡Ӿ 
Å ○ >Ӵ
Å︡ҬⱳởG-buffer

ÅṆ ○σ Ӿ 
Å ○ <Ӵ
Å ӈᶼ ṽḳײַ○
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Ὁ֡Ӎҡ Ὁ ֹת Ὁ֡Ӎ

Å֠ӌѨ∫σLOD
ÅῶẤ ○ LODײַ
Å◊ ᵌẉפ ḑצ
ÅἸ ԃּגẓ
Å ἵ ѥ א
ÅΊ ԃᾩӓⱴ◊ ҥ῎
Å TAA ֗Pop ( ○Ṇ҇ Ӵ β
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ҠӾ ָӾ
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ԅṕӿⱢ ҡӿ ֹӿ

ÅṔ Ӿ▓ v. ԄṔӾ▓
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No ray-tracing
[©  Electronic Arts]

ԅṕӿⱢ ҡӿ ֹӿ
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ԅṕӿⱢ

With ray-tracing

ҡӿ ֹӿ



L13 2023/7/26

█ᵀ ֺ╙↨

Direct shadows 
(raytraceor raster)

Direct lighting(compute) Reflections
(raytraceor compute)

Deferred shading (raster)

Global Illumination (raytrace) Post processing (compute)Ambient occlusion 
(raytraceor compute)

[©  Electronic Arts]

Transparency & Translucency 
(raytrace)

ҡӿ ֹӿ
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█ᵀ ֺ╙↨

[©  Nvidia]ÅӾ צ∫₯ v. Ӿ ∫₯

ҡӿ ֹӿ
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█ᵀ ֺ╙↨

[©  Nvidia]

ɎRay tracing is conceptually simple, computationally complex Ɏ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨

[©  Nvidia]︡Ҭᾀἵ Ҭᾀἵ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI ҡӿ ֹӿ

ÅḽӾ Ὼ ᵸ
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█ᵀ ֺ╙↨ +AI

ÅḽӾ Ὼ ᵸ
ÅᶂӴᶞ ᵸ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI

ÅḽӾ Ὼ ᵸ
ÅᶂӴᶞ ᵸ
Å ềᶞ ᵸ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI

ÅḽӾ Ὼ ᵸ
ÅᶂӴᶞ ᵸ
Å ềᶞ ᵸ

Åᾂ ‒ ꜝ
Å ‒֨ᾎ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI

ÅḽӾ Ὼ ᵸ
ÅᶂӴᶞ ᵸ
Å ềᶞ ᵸ

Åᾂ ‒ ꜝ
Å ‒֨ᾎ
ÅẵצḘѼẫḿ

ҡӿ ֹӿ
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█ᵀ ֺ╙↨ +AI

ÅḽӾ Ὼ ᵸ
ÅᶂӴᶞ ᵸ
Å ềᶞ ᵸ

Åᾂ ‒ ꜝ
Å ‒֨ᾎ
ÅẵצḘѼẫḿ

ÅᶹӁ ᵷ═ᴿ

ҡӿ ֹӿ


