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If you just want to see what DirectX Raytracing can do for gaming, check out the Physically based graphics rendering could simplify and improve the way
videos from Epic, Futuremark and EA, SEED. To learn about the magic behind the games look

curtain, keep reading. o o °|
3D Graphics is a Lie

For the last thirty years, almast all games have used the same general technique—
rasterization—to render images on screen. While the internal representation of the NVIDIA Developer Blog SROCVES CESNCHG RIS WS SCREE B e OGS
game world is maintained as three dimensions, rasterization ultimately operates in AI/DEEP LEARNING  AUTONOMOUS MACHINES  AUTONOMOUS VEHICLES  DATASCIENCE  GRAPHICS / SIMULATION
two dimensions (the plane of the screen), with 3D primitives mapped onto it through R LS

transformation matrices. Through approaches like z-buffering and occlusion culling, i

games have historically strived to minimize the number of spurious pixels rendered, i R e e

as normally they do not contribute to the final frame. And in a perfect world, the Nam—
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' RealTime Ray Tracing
In Software and Hardware
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[Courtesy of Epic Games, Goodbye Kansas, Deep Forest Films]



[Courtesy of Epic Games, Goodbye Kansas, Deep Forest Films]



[Tatarchuk 2019, Courtesy of Unity Technologies]



Left: real-world footage. Right rendered with Unity

[Tatarchuk 2019, Courtesy of Unity Technologies]



Left: real-world footage. Right rendered with Unity

[Tatarchuk 2019, Courtesy of Unity Technologies]
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A Assetto Corsa A JX3
A Atomic Heart A Mech Warrior V: Mercenaries
A Call of Duty: Modern Warfare A Project DH
A Cyberpunk 2077 A Stay in the Light
A Enlisted A Vampire: The Masqueradeg Bloodlines 2
A Justice A Watch Dogs: Legion
A Wolfenstein: Youngblood

Just the beginning of real time ray tracing making its way into game products
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Future Consoles

Holiday 2020

A Microsoft: E3 2019 Keynote, June 9" 2019, link
A SONY:EYT @& @3 LI njRN& dGenRlayStatinn3Miréd Madgarire, April 161 2019, link



https://www.youtube.com/watch?v=zeYQ-kPF0iQ
https://www.wired.com/story/exclusive-sony-next-gen-console/
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Hybrid Rendering Pipeline

Deferred shading Direct shadows Lighting Reflections
(raster) (ray trace or raster) (compute + ray trace) (ray trace or compute)

Global lllumination Ambient occlusion Transparency & Translucency Post processing
(compute and ray trace) (ray trace or compute) (ray trace and compute) (compute)
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Reflections




Launch rays from G-Buffer

Trace at half resolution

Supports arbitrary normal & roughness
Extensive spacial & temporal reconstruction
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Reflection Pipeline

Importance Screen-space

sampling el Raytracing Envmap gap fill
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Temporal Spatial
accumulation reconstruction

Bilateral cleanup



Importance
sampling




At BRI R
h:-\ﬁm‘

,I
,l

Spatial
reconstruction

o Y




4
Y

Temporal
- accumulation

0y

T
e




= 1
e i ’ - . &

‘ A Secondary bilateral filter
A Only run where variance high
A Variance from spatial reconstruction
A Temporally smoothed with hysteresis = 0.5
A Much dumber than reconstruction
A Introduces blur
A Variable kernel width, sample count
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Alternatively, Hybrid RT + SSR

[Deligiannis 2019]



