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FORSPOKEN
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FORSPOKEN

A PlayStation5 / PC (Microsoft Store, Steam, Epic Game Store)
A Releasing on October 11t", 2022, by SQUARE ENIX

A PCversion
A Many AMD graphics feature
A Microsoft DirectStorage feature
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PARTNERSHIP WITH AMD

A Started collaboration in July 2021

A AMD support
A Ensure correctness of implementation
A Support for code modification
A Bug reports
A Regular performance checks

A Benchmark to track performance evolution

A AMD DevTech serves as the interface to the whole AMD team

AMDQ
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OVERVIEW OF AMD TECHNOLOGIES

A Luminous showed interest in our technologies for their game
A Forspoken is one of the games that use many AMD technologies in parallel
A Used on both PC and PlayStation5!

AMDA1 AMDZ\ AMDZ1
FidelityFX FidelityFX FidelityFX
Downsampler Ambient Occlusion Denoiser

AMDZ1 AMDA

FidelityFX FidelityFX -
Screen Space Reflections Variable Shading
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DISCLAIMER

A What is presented here is a work in progress at the time of the recording
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SINGLE PASS DOWNSAMPLER

A Very easy to integrate: a single dispatch to AMDZ1

downsample to all mips Flde“tyFX

Support for many downsample types (min, max,
average, etc.) Downsampler

v Depth Mipmap
v 08 Depth min/max downsample

Performance improvements COITIparE‘d tO mUItiple v SPD::ApplyDepthDownsampler0
draw calls/dispatches

A
A Completely customizable
A

5359 Dispatch(60, 34, 1)

A Downsample used at multiple places in the frame:
A depth buffer for screen space reflections
A color buffer for water refraction
A shadow texture for raytraced shadow mask

A
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COMBINED ADAPTIVE COMPUTE AMBIENT OCCLUSION

A CACAQ is a very customizable SSAQ solution

v 13 CACAO Filter

6988 ClearUnorderedAccessViewUint()

A Source code access Y working together on a

modified version of this algorithm that B e b1 1l s
operates at a higher resolution to support 6990 Dispatch(480, 270, 1)
Luminous Productions desired output T o o 1
(increased sharpness) v 13.3 55A0 generation

6993 Dispatch(480, 270, 1)
6994 Dispatch(480, 270, 1)
6995 Dispatch(480, 270, 1)

)

A Currently executed in async compute 6996 Dispatch(480, 270,

v 13.4 Deinterleaved blur

AM D 6998 Dispatch(62, 47, 1

6999 Dispatch(62, 47, 1

)
)
7000 Dispatch(62, 47, 1)
7001 Dispatch(62, 47, 1)
v 13.5 Create output

Amblent OCC'US'OH 7003 Dispatch(480, 270, 1)
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Preyious_AO solution
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RAYTRACED AMBIENT OCCLUSION & DENOISER
A RTAO is used in conjunction with CACAO to improve AO

A RTAO is done at lower resolution
A Create a mask (distance based) where raytracing will be done

A Trace rays
A Denoise

A You can use AMD shadow denoiser for AQ!

A Currently takes roughly 2.3ms @ 4K output resolution on a Radeon™ 6300XT

AMDA1

FidelityFX

Denoiser

AMDZ1
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v DrawMaskTexture(Shared)

6976 Dispatch(480, 270, 1)

v~ 13 Raytrace AO
~ Raytrace AO inline(StaticPacked)

7006 Dispatch(480, 540, 1)
v DrawRaytrace Denoiser AMD FFX v1.1 Shadow
v PrepareShadowMask

7008 Dispatch(120, 135, 1)
~ TileClassification

7010 Dispatch(480, 270, 1)
v FilterSoftShadows

v Pass0

7012 Dispatch(480, 270, 1)
v Pass1

7014 Dispatch(480, 270, 1)
v Pass2

7016 Dispatch(480, 270, 1)
v BlendTexture

7018 Dispatch(480, 270, 1)




RTAO mask
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Denoised RTAO
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CACAO only
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CACAO + RTAO
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STOCHASTIC SCREEN SPACE REFLECTIONS & DENOISER

v 20 Stochastic screen-space reflection

A Classify pixels where ray marching is necessary

5330 ClearUnorderedAccessViewUint()

A Hierarchical depth buffer traversal (generated
with SPD)

A Advanced denoising

5333 ClearUnorderedAccessViewUint() A M D

5336 ClearUnorderedAccessViewUint() | I d e | ItV| X

v 20.1.2.1 CS Downsample ) i Screen Space REﬂections

v SPD:ApplyDepthDownsamplerWithInlineCopy0

A Partnership: customized effect for Luminous

Engine v 20122 €5 FrX DNSR rasityrien
A More efficient intersection algorithm © 20.1.2.3 €5 FIX ONSR PrepareBluehoie
N 5342 Dispatch(16, 16, 1)
A More tempora”\/ stable denoiser v 20.1.2.4 CS FFX SSSR PreparelndirectArgs
A Improved classification s344 Disptch(, 1, 1 AMDZ
v 20.1.2.5 CS FFX SSSR Intersection
5346 Executelndirect() F I d e | |ty FX
v 20.1.2.6 CS FFX DNSR Reproject
A Heavily customized for Luminous Productions S Denoiser
n e e d S : v 20.1.2.7 CS FFX DNSR Prefilter
A N ew e nVi ro n m e nt m a p fEtc h i n g v 20.1.2232[;2:)F(la[‘;cr‘:1éf(;ezsztl]\’l;)Temporal
A Incorrect occluder detection 5352 Dispatch@B0, 270, 1)
A v 20.1.2.9 Create Output

5354 Dispatch(480, 270, 1)
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STOCHASTIC SCREEN SPACE REFLECTIONS & DENOISER

A In SSSR sample:

A Prefetch the cubemap in areas where SSR won't run (e.g., above threshold roughness)
A Get SSR value and blend it with the environment map (cubemap) based on the confidence
A Denoise all

6¢a£00E ¢(RQEDY HGQEMBE ¢ QOD0E GO

A Limitations:
A Only one environment map
A Environment map is a cubemap
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STOCHASTIC SCREEN SPACE REFLECTIONS & DENOISER

A In Luminous engine:
A Multiple environment maps blended with the SSR value with a weight (1 pass per environment map)
A Contains a brdf factor that we don’t want to denoise

6 aé1 wi Q@QIA%E LA ¢ HEMEDONQO

A How can we insert SSSR in their pipeline without modifying it too much?
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STOCHASTIC SCREEN SPACE REFLECTIONS & DENOISER

A Idea: denoise the confidence and use the current pipeline Y create a custom version of SSSR

A Final version:
A Stay close to Luminous Engine pipeline
A Create a custom denoiser that also denoises the confidence

6¢aéi @i QAQIAE U QI ¢ HAAEEEGYIVEAD Q¢ £(RE QAN QE B Q

A First modification of SSSR
A Do not prefetch the cubemap where rays aren’t needed Y store a confidence of 0

A New version of the denoiser
A Operates on color (float3) and confidence (float) Y float4

AMDZ1
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STOCHASTIC SCREEN SPACE REFLECTIONS

A SSSR stops when hitting an occluder

. hit! ° hit!

depth

AMD PUBLIC | GDC22 | BREAKING DOWN THE WORLD OF ATHIA | MARCH 2022




Default SSSR
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Default SSSR

gz AMDD
EEIE GPU Open AMD PUBLIC | GDC22 | BREAKING DOWN THE WORLD OF ATHIA | MARCH 2022




STOCHASTIC SCREEN SPACE REFLECTIONS

A When hitting an occluder, we can decide to accept the hit or pursue the ray marching (based on the
distance between the ray and the occluder)

A Entirely driven by parameters

Continue to correct hit

la)
/1

4" hit! /’reject

depth
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Default SSSR
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Modified SSSR
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Lummous Engine’s previous SSR
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SSSR without occluder rejectlon

T
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SSSR Wlthout occluder rejectlon
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VARIABLE SHADING

A Takes advantage of the Variable Rate Shading feature (tier 2) present on AMD RDNA™ 2 architecture
A Reduces the load on the pixel shader

A Uses the luminance variation within a tile from the reprojected previous frame to create the shading rate
texture

A Used for lighting which is blended to the render target

A Textures are at full resolution
Y no impact to the output quality

AMDA

FidelityFX

Variable Shading
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Variable Shading Off
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Shading rate texture
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