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Watch the trailer here: 
https://www.youtube.com/watch?v=LXo0WdlELJk

https://www.youtube.com/watch?v=LXo0WdlELJk


ʦßq=! PICAʧ
Exploratory mini-game & world

Á For our self- learning AI agents to play, 
not for humans J

Á þǗŘǗ êLLDʩǗ Halcyon R&D engine

Á Goals

Á Explore hybrid raytracing with DXR

Á Clean and consistent visuals

Á Procedurally-generated worlds

Á No precomputation
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Why raytracing?
Á Flexible new tool in the toolbox

Á Solve sparse & incoherent problems

Á Unified API + performance (DXR + RTX)

Á Simple high quality - easy ground truth
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Self-Learning AI
Using deep reinforcement learning

Á ʦqƜŽǣĬǣŽƩƞ ¥ŘĬǏƞŽƞű ȃŽǣŸ =ƩƞŊǫǏǏŘƞǣ !ŊǣŽƩƞǗ Žƞ 
ɂD eĬƜŘǗʧ ʖlĬǏƜŘǏ Ɂȿɀɇʗ

Á 36 semantic views - 1550 fps

Á Training with TensorFlow

Á Future: Inference with WinML

See ʦDŘŘǌ ¥ŘĬǏƞŽƞű - <ŘȉƩƞő ǣŸŘ lȉǌŘʧtomorrow

S E E D  //  Shiny Pixels and Beyond: Rendering Research at SEED



Hybrid Rendering Pipeline
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Direct shadows 
(raytrace or raster)

Direct lighting (compute) Reflections (raytrace)Deferred shading (raster)

Global Illumination (raytrace) Post processing (compute)Transparency & Translucency 
(raytrace)

Ambient occlusion 
(raytrace or compute)



?
Á Spawn a Mesh?

Á DXR: build its bottom acceleration structure
Á Multiple geometries for multiple materials

Á Triangles, AABBs, custom
Á Mesh instances specified in top acceleration

Á Move a Mesh?
Á þǌőĬǣŘ ǣŸŘ ŽƞǗǣĬƞŊŘʩǗ ǌƩǗŽǣŽƩƞʑƩǏŽŘƞǣĬǣŽƩƞ Žƞ 

the top acceleration

Á Spawn [some] Rays?
Á Multiple Hit and Miss shaders possible

Mesh 1 Mesh 2 Mesh 3

Bottom Acceleration

Inst. 1 Inst. 2 Inst. 3 Inst. 4 Inst. 5

Top Acceleration

Shader Table

R R R R M M
éé é

H H H H H H H H H H H H H H H
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Raytraced Reflections
Á Rasterize primary visibility
Á Launch rays from the G-Buffer
Á Raytrace at half resolution
Á Reconstruct at full resolution

Á Spatiotemporal filtering 

Á Works on both flat and curved
surfaces

Raytraced Reflections
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Reflection Rays
¥ŘǣʩǗ ƓĬǫƞŊŸ ǗƩƜŘ ǏŘŰƓŘŊǣŽƩƞ ǏĬȉǗʅ
1. Select one of the (2x2) pixels to trace
2. Reconstruct position and vectors
3. Initialize Halton & random number seq.
4. Initialize the payload
5. Prepare a new ray
6. Trace
7. Gather results from ray payload

Á Reflection Color, Direction, HitT, 1/pdf

Reflections Raytracing HLSL Pseudo-Code
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