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Flexible Data-Driven Renderer

= Shaders, resource creation, resource manipulation and flow of
rendering pipeline entirely defined in data

= Data Is expressed in SJSON
= Hot-reloadable for quick iteration times
= Allows for fast experimentation and debugging
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Stingray render config

= Ties all rendering sub-systems

= Dictates the order of operations for a
frame

= Defines quality settings, device
capabilities and default shader libraries to
load

= Three key ingredients

= Resource sets — memory allocations /
deallocations

= Resource generators — resource updating
= Layer configurations — frame scheduling
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B C\dev\stingray\core\stingray_renderer\renderer.render_config (stingray_renderer) - Sublime Text 2

Eile Edit Selection Find View Gote Tools Project Preferences Help
FOLDERS
¥ stingray_renderer

P beast

¥ editor_visualization type="render
entities 1 D tic_branch” platform
environments
helper_units
light_baker
lookup_tables
output_nodes
proxy_geometry
shader_import
shader_libraries
shader_nodes
shaders

shading_environment_compane ' t}!pe=" render ta

texture_categaories

¥ Y Y Y Y Y VY YYYYIYYY

tools
mini_renderer.package ch” platforms=["win",
mini_renderer.render_config
{ name="1in depth” typ

{ name="hiz_depth” type="render

renderer.package

vr_renderer.package ]
fail = [

r

vr_renderer.render_config

r

{ name=

Line 280, Column 36

{ name="linear depth" type="render_

depends_on="output_tar

depends_on="output_tar

depends_on="output_tar

t” depends_on="output
depends_on="output_te

" depends_on="output

et” depends_on="output_t
" depends_on="output_t

Tab Size: 4 SISON
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Challenges in VR

= High refresh rates: 90Hz (11.11ms per frame)
= Frame buffer: 2160x1200
= Super sampled to reduce aliasing artifacts

= Off-screen buffer scaled by 1.5x in each dimension (3240x1800)

= Shaded visible pixels

Refresh Rate (Hz) | MPixels per Second

720p 60 55
1080p 60 124
2160p 60 498

VR (3240x1800) |90 525
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Stingray VR — Humble beginnings...

= Sequential stereo rendering

= Two distinct scene cameras to represent eyes. Submit entire
scene for left eye, then resubmit scene again for right eye.

= Pros:

= Easiest strategy to start supporting VR devices and their
tracking systems

= Cons:

= |nefficient: Draw calls and state changes are doubled
= Not CPU or GPU cache friendly!
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Stingray VR — Humble beginnings...

= Live Design Booth AU2015
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Stingray Profiler

£t Persp FullRender View

ice Overview
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Stingray Profiler

03 Profiler — [] X
1 2 3 |

Stop Recording  Continue Game  File  Options

Frames Threads Tree View Aggregate View
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Stingray Profiler

&I Profiler
Stop Recording  Continue Game  File  Options

Frames Threads Tree View Aggregate View

D3D 13.072 ms

oboffer [imearie depth | [ewaowms  Jkgwg30%ms =
0 [P [ v morchpass 2361 ms — Jom giobal Fohing taa 1778 ms — T
I=Cx taa 1517 ms —

taa 1.517 ms

E
&
%
:
|

l PRESENT 1.108

| |RIziwait_for_fence 11.242 ms
RI::wait_for_fence 11.236 ms

RI::render_world RI::end frame 10.556 ms
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Stingray Profiler

AUTODESK UNIVERSITY 2016

B3 Profiler
Stop Recording  Continue Game  File  Options

Frames Threads Tree View Aggregate View

-0.121 ms Rl:render_world 0.0
-0.335ms Rl:present_frame 0.0
-0.022 ms Rl::update_world 0.0
-13.072ms D3D 0.0
- 0.108 ms shadow mapping 0.0
- 0.108 ms cascaded_shadow_mapping 0.0
- 0.070 ms shadow cascade 0.0
- 0.024 ms shadow cascade 0.0
- 0.012 ms shadow cascade 0.0
.. 0.002 ms shadow cascade 0.0
- 0.046 ms clears 0.0
- 0.008 ms clears 0.0
- 0.673 ms gbuffer 0.0
- 1.133 ms linearize_depth 0.0
- 0.317 ms motion vectors 0.0
-~ 0.014 ms reflections probes 0.0
=-2.993 ms ssr 0.0
- 0.178 ms ssr_filter_pass 0.0
- 0.152 ms ssr_hiz_pass 0.0
- 2.361 ms ssr_ray_march_pass 0.0
[=- 3.046 ms lighting 0.0
- 0.641 ms sun shadow mask 0.0
- 0.045 ms sun shadow mask 0.0
=~ 1.050 ms ssao 0.0
0.112 ms ssao_mip_generation 0.0
.- 0.938 ms ssao_sampling 0.0
--1.309 ms global lighting 0.0
- 0.275ms fog 0.0
- 0.067 ms skydome 0.0
- 0.015 ms selection 0.0
[=- 3.099 ms post_processing 0.0
©-1.778 mstaa 0.0
=-1.517mstaa 0.0
i L-1517mstaa 0.0
.. 0.261 ms taa_history_copy 0.0
(= 0.482 ms bloom 0.0
0.084 ms bright_pass 0.0
.-0.102 ms blend_bloom 0.0
(=~ 0.248 ms scene_combine 0.0
... 0.248 ms scene_combine 0.0
- 0.591 ms selection 0.0
- 0.006 ms scaleformstudio_plugin 0.0
- 0.109 ms stingray_debug 0.0
--1.108 ms PRESENT 0.0
[#- 10.556 ms Rl::end_frame 0.0
[#- 12.734 ms Application::.update 0.0

2 profiler - O

Stop Recording  Continue Game  File  Options

Frames Threads Tree View Aggregate View

ogegae o e

[+ 1.303 ms Rl:render_world 0.0
0.013 ms update_state_job 0.0
[+ 0.466 ms Rl:present_frame 0.0
[=-13.852ms D3D 0.0
(- 0.126 ms shadow mapping 0.0
(- 0.126 ms cascaded_shadow_mapping 0.0
£.0.126 ms shadow cascade 0.0

- 0.055 ms clears 0.0

0.680 ms gbuffer 0.0
- 1.138 ms linearize_depth 0.0
--0.313 ms motion vectors 0.0

0.015 ms reflections probes 0.0
[=-2.987 ms ssr 0.0
-~ 0.175 ms ssr_fiter_pass 0.0

0.152 ms ssr_hiz_pass 0.0
- 2.359 ms ssr_ray_march_pass 0.0
=~ 3.037 ms lighting 0.0
.. 0.661 ms sun shadow mask 0.0
- 1.043ms ssao 0.0

0.110 ms ssao_mip_generation 0.0
- 0.932 ms ssao_sampling 0.0

1.333 ms global lighting 0.0
- 0.274 msfog 0.0
- 0.067 ms skydome 0.0

0.015 ms selection 0.0
(=1~ 3.104 ms post_processing 0.0
=-1.778 mstaa 0.0
£-1517mstaa 0.0
i L1517 mstaa 0.0
£ 0.261 ms taa_history_copy 0.0
= 0.487 ms bloom 0.0
i 0.084 ms bright_pass 0.0
- 0.102 ms blend_bloom 0.0
= 0.250 ms scene_combine 0.0

.. 0.250 ms scene_combine 0.0

- 0.590 ms selection 0.0
- 0.006 ms scaleformstudio_plugin 0.0

0.109 ms stingray_debug 0.0
- 1,730 ms PRESENT 0.0
[+-11.832 ms Rl::end_frame 0.0
- (0,000 ms simd_vfc_sphere_culling 0.0
- 0.000 ms build_indirection_async 0.0
- 0.000 ms world_reflection_job 0.0
- (0.000 ms scene_graph_update_job 0.0

{\ AUTODESK.



Stingray VR — Humble beginnings...

3 Profiler - O >

Stop Recording Continue Game  File  Options

Frames Threads Tree View Aggregate View
- D3D 7.537 ms

. ______________________________________________________________________________________________________________________|
(] [Freorie deot [ Jighingooms | Joost processimg iatime [ [ ] [Weorize depth [ Jighting093ms | Jlvost processig Lt me [T ] PRESENT L7 ms 0
0 [ Joiobst gt o700 me Millaossee 1 [ Jooreoro07s [llaomses | [
e o5sms [ [T I eao5ems [ [T

Application::update 6.211 ms

- game_update 0.815 ms .- RI::wait_for_fence 5.057 ms

MyGame::update 0LB14 ms .- RI::wait_for fence 5.053 ms

LEFT EVE =
H

RIGHT EYE

“Gentlemen, we can rebuild him. We have the technology...”
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Stingray VR — Optimizations

= Frustums are a big deal...
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Stingray VR — Optimizations

= Compute single compound frustum to incorporate both eyes
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Stingray VR — Optimizations

= Ball early on non-visible (depth and stencil compare)
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Stingray VR — Optimizations

= GPU geometry instancing to render In sterelo

Geometry
Instance count
doubled

d

Even instances clip Odd instances clip
position scaled and I position scaled and
shifted left [ shifted right

Dynamic'clip plane
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Stingray VR - Today

&2 Profiler — O >
Stop Recording  Continue Game  File  Options
Frames Threads Tree View Aggregate View

D3D 7.537 ms

| [iesrize oot | Jightmgoosms | Joost processing tatime [ [ [|_JFrerecer | [iowngoszems | Jwosiprocesang tatims ([ J] resentiizrms N
0 [ Jobaitonmo 07co s Jllaossms [T [ Joomiiommaorss Mleaoesme | [ |

aossms [ [T i aosm: | ||

Application: :update 6.211 ms

- game_update 0.815 ms .- RI::wait_for_fence 5.057 ms
- MyGame::update 0.814 ms . - RI::wait_for_fence 5.052 ms

gc 0.500 ms -
LEFLEVE = RIGHT EYE

&2 Profiler — O *
Stop Recording  Continue Game  File  Options

Frames Threads Tree View Aggregate View

D3D 4.07T ms

([ J[ [eedemosems  [moin Jhgwmormms [ Jpedeceseeidems | | W]
1] e chadow | [gobal ighig 0o ms NG cowme  [Hoomosime  [wemc |

aostme  [Gabeer | | e
W BOTH EYES AT ONCE -

e mine s | ol [t e 273
P rvcamenvpdsie 0sttms | Jerformance
T T— Workdupd

s |
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Stingray VR — What’s Next

=  Adaptive gquality

= Foveated rendering
= Multi GPU support

= Mobile optimizations
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Building VR Experiences
using Stingray
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Stingray VR Templates

=  Template for both Oculus and HTC Vive
= Very similar functionality exposed in both the Lua APl and Flow
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Input Linking %  Device Poses F  Tracking Space >  Effects

SteamVVR Button ? SteamVR Clear All Links : SteamVR Controller Pose 7 SteamVR Set Tracking Space . SteamVR Fade In

SteamVR Unlink Node From Tracker 7 Space: World

SteamVR HMD Pose 7 SteamVR. Fade Out
SteamVR Tracking Space Rectangle 7

SteamVR Touch 7 Seconds: 1
SteamVR Link Mode Ta Tracker

Space; World
Space: World

SteamVR Get Tracking Space

SteamVR Is Tracked
SteamVR Tracking Space Size

SteamVR Controller Feedback 7

SteamVR Is Enabled 7
Seconds: 0.2
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Input Linking %  Device Poses &  Tracking Space %

Oculus Button [ Oculus Clear All Links : Oculus Controller Pose 7 Oculus Get Tracking Space 7

Oculus Link Node To Tracker . Space: World
Oculus Set Tracking Space 7
Oculus HMD Pose 7

Oculus Touch
Oculus Unlink Node From Tracker ?

Space: World

Oculus Thumbstick

Oculus Is Enabled 7
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Stingray VR Templates

=  Template for both Oculus and HTC Vive
= Very similar functionality exposed in both the Lua APl and Flow
= [nitialization in respective lua files (steam_vr.lua/oculus.lua)

= VR settings In settings.ini
= Alot of premade functionality present in the templates
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First Example: Teleportation
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Teleporting with a fade transition...

Raycast

From
Direction
SteamVR Set Tracking 5... SteamVR Fade Out
In Position Color 000 [
Seconds: 0.4 [

Posrtion Iy

SteamVR Fade In
Color 000 [#
Seconds: 0.4

In
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Teleportation Marker

M AUTODESK UNIVERSITY 2016

Raycast

Obiject Type: statics

From
Direction
Length: 1000

Im

Position

Get Unit Variable
Mame: teleport:_marker

Soope: loca

Umit

et Unit Local Position
Umit

Posiion

{\ AUTODESK.



Raycast
Object Type: statics

From
Direction
Length: 1000

In

Position

Out

SteamVR HMD Pose

Space: Local
Head Position

m AUTODESK UNIVERSITY 2016

Last improvement...

SteamVR Fade In
Color: 000
Seconds: 0.4
In

Vector Components
Vector

Vector From Components
X
Y

SteamVR Fade Out
Color:000 (#

Seconds: 1

In

Subtraction

SteamVR Set Tracking Space
Position

{/\ AUTODESK.




Without Local Position Adjustment

You
Teleport
Tracking f;uce

With Local Position Adjustment

D -
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Final Result

nit String Data SteamVR Controller Pose Raycast

troller Index ( 5 or Components
ntroller_index I, ; #
Position From
Rotation Direction Branch
Vectors From Rotation Length: 1000 Condition
Rotation In In
SteamVR Button SteamVR Fade In Delay
Button Mame: Trigger # Position Colorn 00 [ Time: 0.4
Controller Index Forward L+ [ [y
Mormal SteamVR Set Tracking Space
Level Update ition SteamVR Fade Out
Out Released
SteamVVR HMD Pose
Vector Components Vector From Components
Head Position Vector X Subtraction

"
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Second example: Picking up objects
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Second example: Picking up objects

Get Unit Variable Get Unit Actor
Name: linked_unit i Unit
Scope: local = Actor Index: 1 4 Set Actor Kinematic
Uit Actor
Actor Boaol: False =
Get Bool Variable [y SteamVR Unlink Node From Tracker
MName: is_linked 4 Out Mode Name: StingrayEntityRoot =
Scope: local # Unit
Bool In
Branch
SteamVR Button Condition
Button Name: Grip (& In
Level Update Controller Indexc 1 (& True
Out Update
Released
Pressed
Branch SteamVR Link Node To Tracker
Condition Link To: Controller1 # Set Bool Variable Set Bool Variable Set Unit Variable
Get Bool Variable In Set Actor Kinematic Node Name: StingrayEntityRoot [ Bool: False 4 Bool: True = Unit
MName: can_pickup [# True Actor Preserve World Pose: True E Mame: can_pickup [ Name: is_linked [& MName: linked_unit #
Scope: local # Bool: True [ Unit Scope: local Ej Scope: local Eq Scope: local #
Bool In In Set Set Set
Qut Out Out Out
Get Unit Variable Get Unit Actor
Mame: pickup_unit [ Unit
Scope: local 4 Actor Index: 1 .4
Unit
Actor
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= Multi-threaded game engine (Game thread, Render thread, GPU
thread, etc).

= GPU thread operates 2 frames behind Game Thread

= VR Trackers updated on Render Thread

SteamVR Link Node To Tracker

Link To: Controller

Node Name: StingrayEntityRoot [

SteamVR Unlink Node From Tracker

Preserve World Pose: True

Unit

I

Mode Name: StingrayEntityRoot

Unit

In In
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Documentation and Online
Resources

+# AUTODESK' STINGRAY | HELP signin @ English

i= Q

© stingray Help | need help with...

+ Release Notes
+ Getting Started

+ Video Tutorials
+ Importing Assets
+ Building Levels

oo e meneeng STINGRAY LEARNING CENTER

+ Creating Gameplay

& Pk Welcome to the Stingray Learning page. This page is dedicated to providing you all the resources needed

+ Creating FX to help build a game in Stingray. If you can't find an answer to a question here please feel free to contact
our experts below.

+ Cinematics

+ Creating User Interfaces

+ Working with Audio

+ Managing Content and Resources

+ Using Entities in your Project

+ Playtesting Your Game

+ Deploying and Building

+ After You Release

+ About Experimental Features

+ Customize the Stingray editor using Plug-ins

"2 AUTODESK UNIVERSITY 2016 /\ AUTODESK.



Optimizing Content For
VR In Stingray




Don’t make me sick
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Typical Optimization Checklist

= |s overdraw set too high?

= Am | running too many post-processes?

= Am | rendering too many polygons?

= Am | running out of GPU texture memory?
= Am | casting too many shadows? (batches)

{\ AUTODESK.



Render Settings — overdraw and anti-aliasing

= Reduce overdraw to 1.4
= Templates are 1.6 by default

= Disable TAA
= Enable FXAA

UUUUUUUUUUUUUUUUUUUUUU
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Post Processes

= Disable all un-necessary post processes
= Keep:

* Bloom
= Auto-Exposure
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Poly Reduction

= Red Herring
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Poly Reduction Tools

= 3DS Max:

= Optimize, ProOptimizer
= Maya

= PolyReduce

= Simplygon
= |nstant Field Aligned Meshes:
= https://github.com/wjakob/instant-meshes

UUUUUUUUUUUUUUUUUUUUUU
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https://github.com/wjakob/instant-meshes

Texture Blowout
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Optimization Checklist: Textures

= Am | maxing out my texture memory?

= Tool: Procexp
= GPU Tab
= GPU Dedicated Memory

M AUTODESK UNIVERSITY 2016

o) System Information | = || =] || £3 |
|5 mmmmm 1J-'|CF'L.I |Memuryllfﬂ |GF"-' |
GPU Usage
0.83%
L Dedicated Memory
420.1 MB
GPU System Memory
162.1 MB —
Dedicated GPU Memory (K) System GPU Memory (K)
Curren t 430,212 Curren t 155,996
Limit 2,037,440 Limit 2,097,468
View individual GPU engine usage and select engines used for GPU usage calculations:

{\ AUTODESK.




Texture Optimization Basics

= Resize all textures to be powers-of-two and of
reasonable size

= 1024x1024, 256x512, etc

PR -nglBugEes @0
Sl a PR A= E YRR S A Il - o covteprct-custornesineoscape P sicamape g

s Local Disk (C:) || Mame Size Properties Type o
By Local Disk (1) [ Dallas_test.dds 10414 ME 72803750, 16M DirectDraw Surface L
. n . ] :uut:::;t Tnstall |+ Helipad_01.dds 3200MB  4096x2048,16M DirectDraw Surface 1
b oncreteBared003 1 seamless Ljpg 98B.50KB  2048x2048,16M JPEG TrueColor (v1.1)
X V I e W builds 6z ConcreteBare0003 1 seamless L NRM,jpg 18557 KB 2048:2048,16M IPEG TrueColor (v1.1)
1! bundles oncreteBare0145_1_seamless_Ljpg 977.93KB  2048x2048,16M IPEG TrueColor (v1.1)
i dreamwarks ConcreteBare0244 1 Ljpg 1.43 MB 2048x2048,16M IPEG TrueColor (v11)

5 ConcreteBare0244 1 seamless Ljpg 100900 KB 2048:2048,16M JPEG TrueColor (v11)
oncreteBarcd244 1_seamless L_NRM,jpg STA02KE  2048:2048,16M JPEG TrueColor (v1.1)

dreamworks_project

- 4+ Dropbox
N k_ Ed;t:, ConcreteBare0321 1 seamless Ljpg SI6.50KE  2048x2048,16M JPEG TrueColor (v1.1)
| gameware 43 ConcreteBared321 1 seamless. L (1).jpg SBSA0KE  2048<2045,16M JPEG TrueColor (w11}
[ ] ] | gde-demo ConcreteBarc0433_9_seamless_Lipg 65356 KB 2048x2048,16M JPEG TrueColor (v1.1)
| launcher ConcreteBare0433 11_seamless L jpg 650.55 KB 2048x2048,16M JPEG TrueColor (v1.1)
. max-test 423 ConcreteBareDd33 11 seamless L (1)jpg 65453KE  20482045,16M JPEG TrueColor (w11}
mayatt ConcreteBare0433 11_seamless_L (1)_NRM.jpg 2434KB  2048x2048,16M JPEG TrueColor (v1.1)
-} movies piscura_textures metal raw 4050_m.jpg SSO.A1KE  2048x2048,16M JPEG TrueColor (v1.1)
~ 14 My Documents || m episcura_textures_metal_raw 4050_m_COLOR.png 7.00 MB 20482048, 16M Portable Network Graphic
-uu NVIDIA mH episcura_textures_metal_raw_4050_m_COLOR_COLOR png TI3MB  2048:x2048,16M Portable Network Graphic
s NVPACK piscura_textures_metal_raw_4050_m_COLOR_DISP.png 212MB 2048x2048,16M Portable Network Graphic _
| openrealitysdk-2016 i S e e —— Bt
[ L pt _
E 24 ag Preview | Properties | Histogram | Categaries
- projects-customers
Or rO er IeS Properties
dreamwarks

Jjimhensen
S ). neoscape

. 7280:3750. 16M =
= Batch pProcessing 4096:2048, 16M

20452048 16M

HAD-HAD 1 ERA
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| materials
script
texture_settings
tools <

130 object(s) /1 object(s) selected [10414 MB] Dallas test.dds 7280:3750:32 (194) True Colours 10414 ME 6%




Why power of two?

= Compression regquirements

1152x640

2048x1024
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Texture Optimization Basics (for PC/Consoles)

= Enable compression on all textures:
= Color(albedo) no alpha: DXT1
= Color with alpha: DXT5
= Normal: BC5
* RMA: DXT1
= Single-channel linear textures: BC4
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Texture Optimization Basics

= Tool: Texture Manager

. I " Texture Manager ||| |
u p u O rI I l a ile Edt™ Tools  Help
- X No Category ¥ REGEBEAS ¥ Apply Pracessing Android Linux WebGl
. D I S C a r d L ar e St o Lig htma 4] ¥ AR 'BR . E-.I-:fp- F'rc--.':r:uir'lg 05 F'Ia}'.*:'-ta tion 4 % Windo
¥ Albedo ® R ¥ Keep Original Mips

F Allhada Meaacde ' ¥ Canarata blinc

M I | ¥ Texture Settings
I ) E ; Resource Mame

body.med
) Input Image

bun Category No Category

¥ Processing

chairA Apply Processi... %

Output Format REGEBEAR
dif fur combo_atlas . :

¥ Mipmap Processing
dif_|_eye Discard The 0 Largest Mip Steps
Discard The 0 Smallest Mip Steps

dif_m_tail.map Generate Mip... Box Filter

¥ Mip Step Generation Actions
dif_r_ornaments65.map
sRGE ™

List = Tiles Thumbs

Enable Cut Alp...
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Optimization Checklist: Shadow Casting

= Am | casting too many shadows?
= Tool: Artist Performance HUD

£t Persp FullRender View
Performance Overv
FPS

Smoothed FPS

38.000
41.948

Performance HUD overhead

CPL

GPU

Frame Counters

Batch Merging
Instance buffer
Batche

Primitives

Texture Switch

State Block Switches
Vertex Shader Switches
| Pixel Shader Switches
Constant Buffer Binds

8119367
982
157
698
202

2276

1stant Buffer Updates19@5S

M AUTODESK UNIVERSITY 2016

Primitives
Batch

Shadow Casters

- 5 Primitives
Clears tch
- imitives
G-Buffer tch

Forward Opaque tch

W EGlobal Lighting

Local Light

Emissive

Transparency
Post Processing
Scaleform Stu

Present

@.008ns

.36ms

.20ms

.02ms

.46ms

>.98ms

Video Memory

Render Ta

Textures

Vertex Buffe

Index Buffer

Constant Buffers

Dynamic Buffers

Dynamic Vertic

Dynamic Indic 0.8 K8
CBuffer Memory 540.56 KB
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Optimization Checklist: Shadow Casting

= Disable shadow casting where unnecessary

= Objects In shadow, floors, etc
= Convert point lights to Spotlights

= 1/6 cost of point lights
= Bake Lighting

{\ AUTODESK.



Optimization Checklist: Shadow Casting

= Shadow Proxies

I™ FUR kitchen_cabinet - Unit Editor o]
File Edit View Create Tools

= Tool: Unit Editor
= Cast Shadows

Visible ¥

State Machine
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Optimization Checklist: Batching
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Optimization Checklist: Batching

= Tool: Artist Performance HUD

Performance Overview

FES 5.061

Smoothed FPS 5.008

Performance HUD overhead

CPU 8.235ms Opagque Lighting
GPU Reflection Probes
Frame Counters Emissive

Batch Merging

Instance buffer size

Batches

Primitives

lexture Switches

State Block Switches

vertex Shader Switches 37 I A8

Pixel Shader Switches 67
Constant Buffer Binds 213

a3
Constant Buffer Updatesl6d Fresen

craleform Studio
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What Is a Batch?

= One batch per material, per mesh, per shadow
casting observer, per camera

rﬁx AUTODESK UNIVERSITY 2016 '\ AUTODESK.



= One Cube

= One Plane
= One Spotlight

= 2 Shadow Casting
Batches
= 2 G-Buffer Batches
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= One Cube

= One Plane
= One Sunlight

= 5 Shadow Casting
Batches
= 2 G-Buffer Batches
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= One Cube ¢
= One Plane

= One Omni Light "/@—*

——.

e NeruT—.

= 6 Shadow Casting
Batches
= 2 G-Buffer Batches

N

-
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Optimization Checklist: Reduce Batching

= Merge meshes

= Re-Import
= Reduce Materials
= Create LODs

"2 AUTODESK UNIVERSITY 2016 {/\ AUTODESK.



Optimization Checklist: Occluders

= Create Occluder
Boxes

= Remember: Occluders occlude from all
observers!
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Batch Merging

= Same Geometry
= Same Materials
= Material supports Instancing
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Material Optimization

= Standard import materials are optimized for
compatibility — not performance!
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Material Optimization

= Create simple materials
= Use Inheritance

= Parent materials
= Use standard rma materials

= RMA = Roughness, Metalness, Ambient Occlusion
* |Included Iin v1.6
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In Closing

= You can't always get what you want
= But if you try sometimes...

= (Game artists can help!
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