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Squeezing Meta Quest 2 with Unreal
Engine: A Tech Art Talk

Adam "Chopin” Andrzejczak
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Imported: 4096x2048
Displayed: 4096x2048
Max In-G

== Text Rendering in VR i

This Is an example of a high resolution text texture being rendered in an Unreal
Engine 4 VR Stereo Layer. Stereo Layers are not effected by the scene’s
settings for post-processing or anti-aliasing and can appear sharper than text
rendered through other means,

For textures displayed in world-space, mipmaps should be used to avoid
aliasing. To increase sharpness, a negative sample bias can be applied to the
mipmap sample level, and anisotropic filtering should be used for text that will
be viewed at oblique angles.
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Performance Targets

e Media applications are allowed to target 60 frames per second.
e Interactive applications (games ©) must target a minimum of 72 frames per second.
a. Rare frame drops are acceptable
e Draw Calls:
a. 80-200 (busy simulation)
b. Dynamic shadow casting = more draw calls
e Triangles:
a. Triangles that span multiple tiles are more expensive.
b. 750k-1.0m

In practice divide it by 2...

e  Shader complexity!
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Level design

e Concept your levels knowing your tech limits!

® Compact interiors
® Vast, open, unreachable spaces

March 20-24, 2023 | San Francisco, CA #GDC23 GDC
















) 1extures

e Highres is ok (2k-4k)
e Rare 8kis ok
e Texture samples in shaders are not ok
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Master Material - Textures

e 1. Texture e 2. Texture
o RGB - Albedo R - Emissive/AO
o A - 1st channel of a normal map G - Roughness
B - Metallic
A - 2nd channel of a normal map

e Cube map (optional)

SETTINGS  OUTPUT TEMPLATES

e _'-u_-] _ + Current presekb: [KXTexturesEmmisive copy (1)
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Normal Map

e Optimizing!
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Ambient Occlusion
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Metallic
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Fake Metallic

NewMateriall
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Interactive (Movable) Meshes

e Cannot be merged
e Cannot be instanced
e ...or can they?
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Interactive but non-movable actors like
velcro and handles had their meshes hidden.
In their stead a single instanced mesh was
placed.

Actors that were movable in a single degree
of freedom like buttons and flip switches
were also represented by instanced meshes.




Pressable Buttons

e Pressable button sends a single call if pressed; holding and releasing actions
are not registered
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Flip Switches

e Flip switch sends a single call if toggled; the value of a flip switch is stored

March 20-24, 2023 | San Francisco, CA #GDC23 GDC










>
A




@ Vectorlnput @

(ObjectPivotPaint
Object Pivot Location @

Mesh Particle Pivot Location O

" AbsoluteWorld Position
Input Data

(FofotateAbouthisNormals
prmals

@ Rotation Axis (V3)
@ Rotation Angle (V3) New Tangent Space Vertex Normal RG O

World Space Vertex Normals (V3) New Tangent Space Vertex NormalB O
Movement Mask (S)

New Tangent Space Vertex Normal @

New World Space Vertex Normal O

PivotPoint (V3)
[ 2 dR A [ 3

Result @




e v )
e v v T







Isaac Oster

@lsaacOster
7.08K subscribers
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ATLAS TEXTURE GENERATOR

¢ CARATE DYNANIC N JEELEMENTS

= PROCEDURAL NIDERETWORK CREATION
CREATING CUSTOM FUNCTIONALITY WITH PTTRON
BAKING AND EXPORTING TEXTURES AND GEONETRY
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Houdini - Atlas Texture Generator

Isaac Oster * 2.6K views * 2 years ago

In this tutorial Isaac Oster details the HDA Ul, node network, and python scripting behind an atlas texture
generator, created with Houdini. This tutorial demonstrates a number of features...



Source Geometry Path  $HIP/ISS/Models/ISS_4_FGB.FBX

Source Texture Path  $HIP/ISS/Textures/4/SM_ISS_FGB_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_5_Connectors.FBX

Source Texture Path  $HIP/ISS/Textures/5/SM_ISS_pmal_albedo.TGA

Source Geometry Path ~ $HIP/ISS/Models/ISS_6_Nodel.FBX

Source Texture Path ~ $HIP/ISS/Textures/6/SN_ISS_nodel_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_7_AL.FBX

Source Texture Path ~ $HIP/ISS/Textures/7/SN_ISS_AL_albedo.TGA

\ Source Geometry Path  $HIP/ISS/Models/ISS_8_node6.FBX

Source Texture Path  $HIP/ISS/Textures/8/SN_ISS_node6_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_9_solar.FBX

Source Texture Path ~ $HIP/ISS/Textures/9/SN_ISS_solarpanels_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_10_lab.FBX

Source Texture Path  $HIP/ISS/Textures/10/SH_ISS_Lab_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_11_pl.FBX

Source Texture Path  $HIP/ISS/Textures/11/SM_ISS_pl_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_12_z1.FBX

Source Texture Path  $HIP/ISS/Textures/12/SM_ISS_z1_albedo.TGA

Source Geometry Path ~ $HIP/ISS/Models/ISS_13_ESP1.FBX

Source Texture Path ~ $HIP/ISS/Textures/13/SM_ISS_ESP1_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_14_MSS.FBX

Source Texture Path  $HIP/ISS/Textures/14/SM_ISS_MSS_albedo.TGA

Source Geometry Path  $HIP/ISS/Models/ISS_15_Arm.FBX

FFE FEF PP PP PP TP PP PEF PP FF PP PP

Source Texture Path ~ $HIP/ISS/Textures/15/SM_ISS_armA_albedo.TGA

Create Atlas Textures And Export FBX

r
fobj/geol = TreeView x MaterialPalette x AssetBrowser +

& & 5l obj Ty geol
Edit Go View Tools Layout Help XE:N = BEFES Q

AtlasCreator
umbles. Middle pans. Right dollies. Ctrl+Alt+Left box-zooms. Ctri+Right zooms. Spacebar-Ctri-Left tilts. Hold L for alternate tumble, dolly, and zoom.
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e Default engine solution for dynamic shadows was too slow
e Scene capture of a single mesh turned out to be faster
e Dynamic shadow map!
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Roughness

Fully Rough

Forces the material to be completely rough. Saves a number of instructions and one sampler.

March 20-24, 2023 | San Francisco, CA #GDC23 GDC




 —L\FE SURRIR—

FILTERSTATUS = |
-




@ Recording has started

_-—

> LI
w
BUSSELECT &% L
L
; res® 5{-" %
4 &




N
o




oA
ol



n
Q.
(G
>
(G
iy’
()
0

clo/@

#GDC23

March 20-24, 2023 | San Francisco, CA





















@ Recording has started
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Feature Level: Android Vulkan ES31



| have no FPS but | must ship

@ Application Space Warp
© Foveation
RenderDoc analysis
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Application Space Warp

No SpaceWarp: 72 Fps App

SpaceWarp: 36 Fps App
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) Application Space Warp
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RenderDoc

e https://developer.oculus.com/downloads/package/renderdoc-oculus/
e https://developer.oculus.com/blog/how-to-level-up-your-profiling-with-
renderdoc-for-oculus/

|« Package Project B Android
Refre | Studio Project I HoloLens
g! i0S
Cook Content for Windows 1 Linux
' Lumin
Execute Python Script... 3! wOS
I Recent Python Scripts Windows (64-bit)

Zip Up Project

3 Validate Data... -
¢ Validate Dala Build Configuration v | eET)
el Build Target h
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Key Takeaways

e Adjust your level design
e Create an efficient art pipeline

® Merge everything, if possible, draw calls are your enemies

® Skeletal mesh > few static meshes, draw calls are your enemies
® Use all texture channels, texture samples are your enemies

® Use static switch instead of if node, branches are your enemies*
*unless your shader logic is simple

e Fake PBR
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Key Takeaways

e Adjust your level design
e Create an efficient art pipeline

® Merge everything, if possible, draw calls are your enemies

® Skeletal mesh > few static meshes, draw calls are your enemies

® Use all texture channels, texture samples are your enemies

® Use static switch instead of “IF” node, branches are your enemies*
*unless your shader logic is simple

e Fake PBR
e Fake everything
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The End

Adam “Chopin” Andrzejczak
archound@gmail.com
adam.andrzejczak@blackdrakkar.games

shorturl.at/alzFR
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