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Who am I?

I’m Rob!

Co-Founder/Technical Director at Get Set Games

Using Unreal for about 8 years

Currently doing some exploration work in VR on Quest 2
| write occasionally at sarcasticcoder.com



What are we talking ahout?

e RenderDoc. What is it?
e Non documented cases in setup and usage

e Example usage scenarios

o Auto instancing
o Distance Culling

Not covering...

e Unreal/RenderDoc integration
e General usage of RenderDoc
e CPU or GPU bound



e UE4.272
o  Github Oculus Fork
e Quest/Quest 2

e Render Doc
o Meta Fork - v44.1 (forked from v1.22)



e Build engine from source
o Distribute through UGS (Unreal Game Sync)

e Using Vulkan but equally applicable to OpenGL projects
e Development, Test and Shipping configuration built nightly



What is RenderDoc?




A graphics debugger that allows
quick and easy single-frame
capture and detailed
introspection of any application



RenderDoc

Lawcst Release: v1.25 - 1 Feb, 2023

Download ‘Winx64) ~

RenderDoc is a free MIT licensed stand-alone graphics debug< .« that allows quick and
easy single-frame capture and detailed introspection of ~..y application using Vulkan,
D3D11, OpenGL & OpenGL ES or D3D12 across Weudows, Linux, Android, or Nintendo

Switch™:.

Open Development

I work on RenderDoc myself and
you can always contact me with
any problems or comments. Tl
respond to you directly and
personally, and I'm used to
helping people with private or
NDA'd projects.

Open Source

RenderDoc is 100% open source
and development all happens

have a low barrier to entry and
easy to use and understand.
RenderDoc makes the process of
getting started as smooth as
possible, and simplifies common
workflows.

box.
Nintendo Switch™ support is
distributed separately for

authorized developers as part of
the NintendoSDK. Captures are
portable between different
platforms and hardware.

Screenshots

Customisable

On top of being able to modify the
source to change or customise
behaviour, RenderDoc embeds the
python runtime for progammatic
access to frame captures.

Widely Used

RenderDoc is the debugger of
choice for many people within the
game industry, academia, and
hobbyists. Engine-level
integration ships in Unity, and in
Unreal.

Render Doc... but not the one you want

RenderDoc has been one of the most
dependable PC graphical debugging
tools for us over the years. Best thing,
it's open source, you can roll-out your
features and contribute fixes.

- Tiago Rodrigues (Ubisoft Montreal)

range of workflows and functio;
We've been excited to contribute

features and small fixes, and look
forward to doing so in the future.

- Michael Vance (Activision)

RenderDoc has been an instrumental
tool in getting a quick overview of a
frame and understanding what is going
on.

- Matthéus G. Chajdas (AMD)



00 Meta Quest RESOURCES NEWS SUPPORT

@ v B v setAsbDefault

RenderDoc Meta Fork
Q] cetstarted Published: Oct 7,2022

RenderDoc ODH Unreal Quest Unity

:'[°j Manage Account

RenderDoc Meta Fork 44.1

@ Design

RenderDoc Meta Fork is a fork of RenderDoc maintained by Meta for use with Meta
Quest headsets. In addition to RenderDoc’s normal graphics debugging
capabilities, this version provides access to low-level GPU profiling data from the
Meta Quest's Snapdragon 835 and Meta Quest 2's Snapdragon XR2 chips,
specifically information from their tile renderer. This provides actionable profiling
data specific to Meta Quest headsets in a proven graphics debugger.

7/ Build

Get tools, downloads and API
reference materials.

Meta Quest Documentation >

API Reference >

Experimental > In addition to RenderDoc's regular frame capture capabilities, RenderDoc Meta
Fork can perform a tile-level render stage trace for a single frame of anappon a

Downloads connected device. It can also perform a draw call trace that collects up to 45 low-

level metrics pertaining to each individual draw call in the capture.

Render Doc - Meta Fork!

MY APPS

VERSION
441 ~

What's New

What's Fixed

Q aQ

DOWNLOAD ¥,

Do



Why or when would I use it?

GPU bound

Determining draw call count

Review contents of render buffers (stencil, depth, etc.)
Interested/curious about what the GPU is doing



What can it do?

Review frame draw call count

Review buffer usage (stencil, depth, etc.)
Shader debugging/analysis

Verify GPU instancing of shared meshes
Texture format and resolution verification



E RenderDoc for Oculus v30.8 (forked from v1.16)
Fle Window Tools Help

[ Timeine X [ @ Tie Timeine X |
ED: |

= >
[E X] (FRextu... X |3 Ppek.. X | Launc... X | Diagn... X | Stats.. X [© Thebr.. X | L vesh . X | Erors... X | I Performance Co... X | 3 Resour.. X
Contras| = = |88 © © W % B &
P e 2 mares ||NO RESOUICE Selected e
[em [Action = | Name || ||Related Resources Usage in Frame
Type [Resource ED [usage I
(Resource
Parameter [ value
| — > |
AP Trspector X
EID [Event
Callstack
oo - oo
{&) Replay Context: Local

Render Doc main window



A 48

2
4 FN Texture Vie.. X In Pipeline St... X In Mesh Vie... X ln Launch Applicati... X ]N‘I‘ﬁe Brow... X Iﬂ Errors and Warnin... X ]n Statist... X Iﬂ DiagnosticL... Iﬂ Oculus Quest 2 - com.getsetgames. Calle... X
Program
Executable Path Icom.gelsetgames.MyGame ll’com.epicgames.ue4.GameAcﬁvity | Izl
] Working Directory | | IZI
Intent Arguments | |
Environment Variables | \ B
Capture Options
(W) Allow Fullscreen (W) Allow VSync Debuager Delay [ Collect Callstacks [C] only Action stacks [CJEnable API Validation [CJ Capture Child Processes
[CJRef all Resources [ capture all Cmd Lists [ verify Buffer Access [CJ Auto Start
Actions
[J Queue Capture |Frame 0 H # Frames: | 1 H
|Save Setﬁngsl |Load Settingsl ILoad Last Settings - com.getsetgames. Caller /com. epicgames.ue4.GameActivity

Launching a VR Application



7

: El Texture .. X IE Pipeline... X IE Launch Appli... X Iﬂ Diagnos... X Iﬂ Statis... X I°Tale Br... X Iﬂ Mesh ... X Iﬂ Errors and Wa... X Iﬂ Performance Counter ... X ]ﬂ Resource Ins... X

Program

Executable Path |

L]

Working Directory |

L]

Command-line Arguments |

Environment Variables | D
Capture Options

(M) Allow Fullscreen (W) Allow VSync Debugger Delay [_] Collect Callstacks [ : [CJEnable API validation

[Jcapture Child Processes [ Ref all Resources [CJcapture all Cmd Lists [ verify Buffer Access [CJ Auto Start

Actions

[CJQueue Capture IFrame 0 H # Frames:

|Save Settingsl |Load Setﬁngsl ILoad Last Settings - com.getsetgames. Caller /com.epicgames.ue4.GameActivity

Launching a VR Application



VR Profiling Interpretations and Considerations

Things to keep in mind when interpreting the data from profiling tools:

Advanced

While profiling tools can provide data about how your project is performing in VR, there are some points to consider when interpreting those values.

Delays can appear in odd places in the GPU and CPU profilers, most often as occlusion or scene graph traversal time. If those numbers are abnormally
high, it's possible that it's a false positive.

TIP
Often when profiling, you'll notice that you pop between 90 Hz and 45 Hz. The difference is accounted for because the Compositor acts
much like a vsync. If you miss framerate, it delays you until the next frame entirely. So, you tend to go down in brackets of 90 / n, where n is
awhole number. Because the fps reporting is an average, it won't always report as a whole number, unless the drop is sustained. If you're
bouncing back and forth between making framerate and not, you may see some fraction of a jump.

If you'd like to remove this for testing, sometimes it's useful to run the game emulating stereo rendering, instead of running in the device itself. To do
s0:

= Launch the game with -game -emulatestereo -res=2160x1200 on the commandline
= Ensure vsync is off with r.vsync @ in the console
= Update the screen percentage to emulate the oversampling we have to do for VR with r.screenpercentage 137 in the console

This will emulate the GPU and CPU performance characteristics without the annoyances of the variable framerate.

It's worth explicitly noting that if you're hitting 90 frames a second most of the time, and then make a change and notice a drastic drop, you're probably
falling prey to the Compositor "vsync" issue noted above. As soon as you tip over the cliff, you'll see drastic changes in numbers.

Launching a VR Application - PG



Render Doc service running on device



EID Event

&/

/

Callstack

oo l

S*Q Replay Context: Oculus Quest 2 Remote server not running or failed to start

Remote server not running or failed to start



I Texture Viewer X | peline state._ X | vesh Viewer X | 2 Launch X [00Ti

X [ Errors and Warmings_ X |IE DiagrosticLog | I Oculus Quest 2 - com. getsetgames.Caler .. X |

contros| [E] * & symcviens £ [Row Offset[o [Finstance 0 Fview o 5]

VS In

@2 7|

VS Out GS/DS O
cansf ]

ﬂ Remote Host Manager

IDX

Hostname

localhost

Oculus Quest 2

No remote

S Remote connections in progress. Please wait... 1 lookups remaining

Host configuration

Hostname:
Oculus Quest 2 I u‘""a‘e

Run Command: Configure a command to run that launches the remote server on this host.

IAu(omawaHy handled

Attach to running instance



Starting the Render Doc service

Launching via Android Debug Bridge (ADB) shell...

adb '-s5 IXXXXXXXXXX shell am start -n com.oculus.renderdoccmd.armé64/.Loader -e renderdoccmd
remoteserver'



This PC Quest 2 Internal shared storage » Android data com.getsetgames.MyGame > files RenderDoc

3.01_23.40_frame549.rdc
RenderDoc Capture Log (.rdc)

6.log

Text Document

com.getsetgames.MyGame_2023.0 . RenderDoc_app_2023.03.01_23.40.5

Render Doc capture on headset



Profiling mode

% Replay Context: Local

« 1: Oculus Quest (Online
« 2: Oculus Quest Profiling Mode (Online)

i Local




There is alot of
noise....

>

Event Browser X
Controls|e= =o|5& © o 2% B &

7 Filter
) v Frame 549 v
|Name

Frame #5439 | —|
Capture Start | =
vkGetFenceStatus( Fence 225 a@ ) | =
vkResetFences({ Fence 2255 }) ! =
vkQueueSubmit({ { Command Buffer 223" }}) | =
=> vkQueueSubmit(1)[0]: vkBeginCommandBuffer( Baked Command Buffer 56703@@ ) | -
vkCmdDebugMarkerEndEXT() -

=> vkQueueSubmit(1)[0]: vkEndCommandBuffer( Baked Command Buffer 56703,@7@ ) | —]|
vkGetFenceStatus( Fence 4380 @9 ) | —I|
vkResetFences({ Fence 4380@@ ) | =
vkGetFenceStatus( Fence 225 a@ ) | =i
vkUpdateDescriptorSets({ { Descriptor Set 56705 & , 0, VK_DESCRIPTOR _TYPE_UNIFORM_BUFFER_DYNAMIC }, { D. —
vkGetFenceStatus( Fence 225 ¢ ) —
vkResetFences({ Fence zzsa@ ) | =
vkQueueSubmit({ { Command Buffer 239@@ D)) | -
=2 vkQueueSubmit(1)[0]: vkBeginCommandBuffer( Baked Command Buffer 567077@9 ) | =
vkCmdPipelineBarrier({ 2D Color Attachment 56706 & }) | -
vkCmdClearColorImage( 2D Color Attachment 56706@@ , {0.00, 0.00, 0.00, 0.00 }) =
vkCmdPipelineBarrier({ 2D Color Attachment 56706§ ) | —|
=> vkQueueSubmit(1)[0]: vkEndCommandBuffer( Baked Command Buffer 567077@? ) | -
vkUpdateDescriptorSets({ { Descriptor Set 567106 , 0, VK_DESCRIPTOR _TYPE_UNIFORM_BUFFER_DYNAMIC }, { D -
vkUpdateDescriptorSets({ { Descriptor Set 56711 , 0, VK_DESCRIPTOR _TYPE_UNIFORM_BUFFER_DYNAMIC }, { D. -
vkGetFenceStatus( Fence 241 @@ ) | —|
vkResetFences({ Fence 241@9 b)) | =}
vkQueueSubmit({ { Command Buffer 239 c? }3)) | —|
== vkQueueSubmit(1)[0]: vkBeginCommandBuffer( Baked Command Buffer 56713 @@ ) ==
vkCmdPipelineBarrier({ 2D Color Attachment 56712§ N | -
vkCmdClearColorImage( 2D Color Attachment 567125, {0.00, 0.0, 0.00, 0.00}) | -
vkCmdPipelineBarrier({ 2D Color Attachment 567125 }) | -
=2 vkQueueSubmit(1)[0]: vkEndCommandBuffer( Baked Command Buffer 56713 a@ ) | =
| vkUpdateDescriptorSets({ { Descriptor Set 56716 g , 0, VK_DESCRIPTOR_TYPE_UNIFORM_BUFFER_DYNAMIC }, { D. -
| | vkUpdateDescriptorSets({ { Descriptor Set 56717 & , 0, VK_DESCRIPTOR_TYPE_UNIFORM_BUFFER_DYNAMIC }, { D! -
Coherent Mapped Memory \Write( Memory 214@@ , (4134304 bytes)) | —|
Coherent Mapped Memory Write( Memory ?327@@ , (8388608 bytes)) .
Coherent Mapped Memory Write( Memory 3963@ , (1048576 bytes)) | -
Coherent Mapped Memory Write( Memory 240716 , (1048576 bytes)) | =
Coherent Mapped Memory Write{ Memory 24089 & , (1048576 bytes))

<

ADT Tnenartnr 'l




Much bhetter...

Filter using keyword “draw”

Contos| o= = | 88 © 00 i 3% B &

57 Filter [draw | 455 settings & Help
i) v Frame 549 v MobileSceneRender ¥ I der ¥ SceneCol dering ¥ MobileBasePass ¥ View0 ¥ DynamicEd [2
EID Name Duration (us) [~
v Frame #549 39715.36361372
Capture Start
40-119 | v WorldTick 72, 34374823
| v SlateRenderToTarget 40.57291568
d(, 1)
56 vkCmdD Jexed(s, 1)
60 vkCmdDr dexed(s, 1)
64 vkCmdD d, 1)
68 vkCmdD dexed(s, 1)
72 vkCmdDr dexed(54, 1)
77 vkCmdD Jexed(54, 1)
82-118 v SlateRenderToTarget 31.77083256
%0 de, 1)
94 vkCmdDr dexed(s, 1)
98 vkCmdD d, 1)
102 vkCmdD lexed(6, 1)
106 vkCmdDr dexed(s, 1) N
110 vkCmdDi Jexed(54, 1) 123
115 vkCmdD dexed(54, 1)
124-3303 v MobileSceneRender 38981.82196496
125-3302 v MobileSceneRender 38981.82196496
372-1414 v RenderHMDMotionVectors | 0.00/
1

> viewd

View0

lsoos-328 | | | Dviewo \ 0.00/



Use Development
builds for captures




Less good...

Filter using keyword “draw”

Usage for 2D Color Attachment 1005: Reads (A), Writes (A), Read/Write (/) Barriers (A), and Clears (A)
A

<
Event Browser X
Convols| = = | Bﬁ @ o0 ;ﬁ\; &5 H &

‘\7 Filter [ V] {{’:} Settings & Help
ﬁ ¥ Colour Pass #1 (1 Targets) 2
EID |Name Duration (us) |A
274 vkCmdBindVertexBuffers(0, { Buffer 44583 & , Buffer 2165 , Buffer 44421 5" , Buffer 445835 })

275 vkCmdBindIndexBuffer ( Buffer 44499 @ﬂ , VK_INDEX_TYPE_UINT 16)

276 | vkCmdDrawIndexed(3672, 1)

277 vkCmdBindDescriptorSets(0, { Descriptor Set 174952@@ , Descriptor Set 63919@'9 b))

278 vkCmdBindVertexBuffers(0, { Buffer 44583 & , Buffer 216 &° , Buffer 44421 5" , Buffer 44583 5 })

279 vkCmdBindIndexBuffer ( Buffer 44499 9‘9 , VK_INDEX_TYPE_UINT 16)

280 vkCmdDrawIndexed(216, 1)

281 | vkCmdBindPipeline( Graphics Pipeline 5252@@ )

282 vkCmdBindDescriptorSets(0, { Descriptor Set 174952(2? , Descriptor Set 6391900 )

283 vkCmdBindVertexBuffers(0, { Buffer 44229 & , Buffer 2165 , Buffer 44229 5” , Buffer 442295 })

284 vkCmdBindIndexBuffer( Buffer 44379 & , VK_INDEX_TYPE_UINT 16)

285 vkCmdDrawIndexed(1356, 1)

286 vkCmdBindPipeline( Graphics Pipeline 4301 @@ )

287 vkCmdBindDescriptorSets(0, { Descriptor Set 174952@@ , Descriptor Set 6391939 b

288 | vkCmdBindVertexBuffers(0, { Buffer 44229 & , Buffer 216 5" , Buffer 44229 5” , Buffer 442294 })

289 vkCmdBindIndexBuffer( Buffer 44379 & , VK_INDEX_TYPE_UINT 16)

290 vkCmdDrawIndexed(354, 1)

291 vkCmdBindPipeline( Graphics Pipeline 4310 @@ )

292 | vkCmdBindDescriptorSets(0, { Descriptor Set 174953@@ , Descriptor Set 158527@@ )

293 vkCmdBindVertexBuffers(0, { Buffer 44583 & , Buffer 2165, Buffer 44421 5" , Buffer 445834 })

294 vkCmdBindIndexBuffer( Buffer 44499 & , VK_INDEX_TYPE_UINT 16)

295 vkCmdDrawIndexed(22050, 1)

296 | vkCmdBindPipeline( Graphics Pipeline 4279 o@ )

297 vkCmdBindDescriptorSets(0, { Descriptor Set 174954 & , Descriptor Set 158525 5 })

298 vkCmdBindVertexBuffers(0, { Buffer 44583 & , Buffer 216 &” , Buffer 444215” , Buffer 44583 " })

299 vkCmdBindIndexBuffer ( Buffer 44499 @@ ; VK_INDEX_TYPE_UINT 16)

300 vkCmdDrawIndexed(3744, 1)

301 | vkCmdBindPipeline( Graphics Pipeline 6790 g@ )

302 vkCmdBindDescriptorSets(0, { Descriptor Set 174952 " , Descriptor Set 158523 & })

303 vkCmdBindVertexBuffers(0, { Buffer 44583 & , Buffer 2165° , Buffer 44421° , Buffer 44583 5° })

304 vkCmdBindIndexBuffer ( Buffer 44499 @@ , VK_INDEX_TYPE_UINT 16)

305 | vkCmdDrawIndexed(5670, 1)

306 vkCmdEndRenderPass(C=Store, DS=Store)

1862.1353712
hd




Texture Viewer X ] Pipeline State X I Mesh Viewer X ] Launch Application X ]O\) Tile Browser X ] Errors and Warnings X ] Statistics X I Diagnostic Log ]

| Channels|RGBA |E| A @ H:‘ ’ Subresource|Samp\e|5ample 0 v‘Sh:e/Face‘Shce 0 vl Actions [ < B8 4 ’
.4 B® " & [ = ] ¥ 1
Zoom 11 §aFit [40% v| & || overlay [righiight Drawcal v| || Range [0.00 | B [1.00 |
Cur Output 0 - SceneColorMobile Inputs IOumu(s ]

Pixel Context




| Texture Viewer X | aunch Application X |00 Tie browser X [

Errors and Warnings X

|Channels RGEA Vi HEIE] AW

1]

O]

Overlay fH»ghhght Drawcall vl

Actions [] ¢ 88 & |
e 5 | - EE

Inputs [outputs

Subresource|Sample|SampleO VsiceFace[sices ]

Zoom L1 E3Ft

7

| cur Output 0 - SceneColorMobile

Pixel Context

Highlight draw call - auto-instancing



Texture Viewer Pipeline State Mesh Viewer Laun ication Tile Browser Errors and Warnings Statistics Diagnostic Log
X i X h x ch X | 0O Tik X d X X

Channels|RGBA vl[[R]s]E] » @ “:” Subresource‘sample sample 0 |sicefFace[sice0 | || Actions [7] o 3 & |
zoom L1 [GaFt % | & H0ver\ay|rmne v” Range [0.00 1T W [100 ] #

Inputs Outputs

Cur Output 0 - SceneColorMobile

Pixel Context




File Window Tools Help

Tile Timeline
TIME:
£
Timeline - Frame #1415
EID: l 50 100 150 200 250 300 350 400 450 500 550

(A), writes (A), Read/Write (A) Barriers (A ), and Clears (A)

Usage for SceneColorMobile: Rea

< /

contros | o= = | 88 © o0 iy & B &

7 Filter [fire v| 3¢ Settings & Help
fi) ¥ Frame 1415 ¥ ...  MobileBasePass ¥ Viewd ¥ MME_Prop_Standard SM_Fire_Extinguisher_01 | .
Name

v Frame #1415
Canhira Start

Time duration



ﬁ
Contros| o= = | 88 © 00 ) 3

7 Fitter [draw ] 5 settings & Help
fA) v Frame 549 v MobileSc der v N der ¥ SceneColorRendering v ass v Viewd ¥ DynamicEd [2
EID Name Duration (us) ~
v Frame #543 39715.36361372
0 Capture Start
40-119 v WorldTick 72.34374823
v SlateRenderToTarget 40.57291568
de, 1)
56 vkc.ndc. dexed(s, 1)
60 vkCmdDr dexed(s, 1)
64 vkCmdDr d6, 1)
68 vkCmdDrawIndexed(s, 1)
72 vkCmdDrawIndexed(54, 1)
77 vkCmdDrawIndexed(54, 1)
82-118 v SlateRenderToTarget 31.77083256
a0 vkCmdDr d(e, 1)
94 vkCmdDrawIndexed(s, 1)
98 vkCmdDrawIndexed(s, 1)
102 vkCmdDr i (6, 1)
106 vkCmdDr Jexed(s, 1) N
110 vkCmdDr d(s4, 1) W
115 vkCmdDrawIndexed(54, 1)
124-3303 v MobileSc d 38981.82196496
125-3302 v MobileSceneRender 38981.82196496
372-1414 v RenderHMDMotionVectors | 0.00
373-1411 | > Viewd | 0.00

\
|-

1426-2984

Time duration






Texture Viewer X [[EJ Ppelne state X [} esh viewer X [[E] Launch appication X [0 Tie Browser X [ Errors and Warmings X [ statistics X [} Diagnosticlog |

Actions [

Subresource|Samp\e|SampleD [sicefrace[sice0 /|

| Channels |RGBA E A @ “:‘ ’
zoom 11 BFt [40% o & HOverlay:H\ghhghtDrawcall vl

Cur Output 0 - SceneColorMobile

Range 'U‘DO ‘T

Pixel Context




¥ - Designing Visuals, Rendering, and Graphics - Visibility and Occlusion Culling - Cull Distance Volume

Cull Distance Volume

An overview of how to use the Cull Distance Volume to cull Actors in your Levels as specified distances based on their si

Cull Distance Volumes are a useful optimization tool that defines what distance to draw (or make visible) any Actor within the volume. These volumes store any number of size and distance combinations called Cull Distance Pairs. The

Actor (along its longest dimension) and then assigned to that Actor instance in the level. Cull Distance Volumes are most useful for optimizing large outdoor levels that have detailed interiors. The interiors can be culled when they are sn
unimportant.

Setup and Usage

Cull Distance Volumes can be added to your level through the Place Actors panel in the Editor, and you can scale it to fit the level.

u R Place Actors

! Search Classes

Recently Placed
v o udio Volume

Basic

* .
Lights Blocking Volume
Cinematic

Camera Blocking Volume
Visual Effects

Geometry Cull Distance Volume

Volumes

Gull distance volume



4 Variable

Editable when Inl

.4 Component Tick

n Dedica

H
Ignore Radial Impulse

Ignore Radial Force

4 Lightmass Settings
Shadow Indirect Only

Diffuse B

f Shadow Bias
lity
Lighting

e Field Lighting

4 Rendering

4 TextureStreaming
treaming Distance Multiplier
410D
Min Draw Distance
Desired Max Draw Distance
Current Max Draw Distance
Never Distance Cull
Il Distance Vol

Disallow Mesh Paint Per Insiaiwe

Is Editor Only




Auto-Instancing



Auto-Instancing is a feature
that automatically combines
multiple draw calls into one
instanced draw call.



Mesh Auto-Instancing

on Mobhile

LEAIT] LU USE UNI> DELA 1ELUTE, DUL USE LAULIUI WHETT STIPPITE WILT L.

Mesh Auto-Instancing on Mobile

How to enable mesh auto-instancing on mobile.

The UE4 Mesh Drawing Pipeline implements a mesh auto-instancing feature that merges draw calls, which can greatly
improve graphics performance. This functionality is now available for mobile devices with some additional settings
configuration.

[N
Steps

1. Locate the Config folder for your project and open DefaultEngine.ini.

2. Add the following lines:

r.Mobile.SupportGPUScene=1
r.Mobile.UseGPUSceneTexture=1

Save your changes and close the file.

NOTE
Enabling this feature will cause shaders to be rebuilt for mobile platforms. If you have Unreal Editor set to Android
Preview mode, the editor will recompile shaders accordingly. Large projects may have a long iteration time.

Result

By enabling the above settings for your project, auto-instancing will be enabled for all devices. r.Mobile.SupportGPUScene
enables auto-instancing on mobile devices. However, they will use the same buffer as a desktop build. Mali devices only
support buffers of up to 64 kb and are unable to support this feature normally. r.Mobile.UseGPUSceneTexture will make
the auto-instancing process use a texture instead of a buffer to store the required information, enabling Mali devices to use

ON THIS PAC

Steps

Result

Limitations

SEE ALSO
Mesh Drawin

Performance



Fic Window Jools Help
2 Timeline - Frame #120 X B Tike Timeline - Frame ¢120 X

v BagucShapeMaterial Cyinder 2 instances

8 Cur Output 0 - ScaneColorMobiia

>51 viCmeBindPipdling

e Calttack

61 | vkCmdDrawIndexed{ 1535, 2]
63-68 v BaucShapeMatenial Sphere
68 | vkCmdDrawlndexed({2880, 1)
7075 | v M_Sky_Panning_Clouds2 SM_SkySphere
75 | vkCmdDrawindexed( 11904, 1)
77 DynamicEd
80 | Viawl
83-94 > BoginCOccdusionTosts
9% ! vkCmdNext Subpass() «> 1
99-102 ) Transducency
108 | vkCmdEndRenderPass(C=Don’t Care, D=Don't Care)
107 | RenderFinsh
110 | aPICals
112-119 > Satell Tide = Simple (64-DX Development SF_VULKAN_ESII_ANCROI
145 | aPl1Cats -
< >}
AP Inspector X
EID |Event =
>49 viCmeDebugMarkerEndEXT '
> 50 VRCmaDabugMarkerBaginEXT

i

TIME:

< 2
Event Browser X OTex. x[OMes. X [OLaun.. X |ORescu.. X [OEmors .. x Do x B swe. x |0 per C. %Oy ive... X |0 Oculus Quest - ¢... X
Controls «| 8 o ° : e T 3

D |Name [ ICN'WMGBA vir|Gl8]a v 777;}_&m:a Sample Sample 0 v|Siice/Face Siice 0 v] Actions "/

38-80 v MobikBasePass | oe I70% A1 l \Victome Mesh o

3977 v Viewd Zoom 1:1 SSERTI74% v .0“"‘"1_\1'4‘&.}?,’17’ J

40-48 v DefaukMaterial SM_Template_Map_Floor [wom—_ o0 |« »

a8 lnde

v com.oculusauto_nstanang 2020.10.20_15.15_frame120.rde loaded. No problems detected

Instanced draw calls




2540-2545 2 MME_Prop_Standard SM_Torch_Holder_02
2547-2551 2 MME_Prop_Standard SM_Torch_Holder_02
I "~ MME_Prop_Standard SM_Torch_Holder 02

NCCAQ.NCRR % MME Dram CQ#amdzard @M Tran Rladac N4

SM_Torch_Holder 02 - Same mesh but multiple draw calls?



Statistics - Pre Changes

Stats for com.getsetgames.MyGame1_2023.03.01_23.40_frame549.rdc.
File size: 27018MB (435.17MB uncompressed, compression ratio 1.61:1)
Persistent Data (approx): 77.76MB, Frame-initial data (approx): 353.51MB

* Summary ***

Draw calls: 464

Dispatch calls: 6

API calls: 1878

API:Draw/Dispatch call ratio: 3.99574

320 Textures - 179.90 MB (179.77 MB over 32x32), 11 RTs - 167.72 MB.
Avg. tex dimension: 581.068x577.149 (594.763x593.927 over 32x32)
66 Buffers - 76.00 MB total 25.00 MB IBs 46.00 MB VBs.

423.62 MB - Grand total GPU buffer + texture load.



Torch holder instance #1

& D & It:enn-ds|~d>a|




Torch holder instance #2

in ATTRIBUTEL3 M




in ATTRIBUTE13

[~ Io:nweblud)al [shom |7 e || soid shading None

What's the difference?

s

in ATTRIBUTE13 |




Automatic LOD
Generation

real Engine 4.27 Documentation ¥

r pages..

=al Engine 4 Documentation
What's New
+ Release Notes
Beta Features
Experimental Features
Understanding the Basics
Working with Content
Artist Quick Start
— Content Asset Types
+ Skeletal Meshes
— Static Meshes
+ Static Mesh Editor Ul
— Static Mesh How To
Setting Up Automati...
Importing Static Me...
Set LOD Collision
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Setting Up Automatic LOD Generation

How To use the Automatic LOD Generation system in UE4.

The Automatic LOD generation system allows you to automatically reduce the polygon count of your Static Meshes to create LODs with the
Unreal Engine 4 (UE4) Editor. Automatic LOD generation uses what is called quadratic mesh simplification to help generate the LODs for
Static Meshes. Quadratic mesh simplification works by calculating the amount of visual difference that collapsing an edge (by merging two
vertices) would generate. It then picks the edge with the least amount of visual impact and collapses it. When this happens, the tool will pick
the best place to put the[newly merged vertex, removing any triangles that have also collapsed along with the edge. It will continue to
collapse edges until it reaches the requested target number of triangles. In the following guide, we'll show you how-to setup and use the
automatic LOD generation system in your UE4 projects.

Setup

In the following section, we will create a new project that has Starter Content, and then open up a Static Mesh asset to work with.

NOTE

For this part of the how-to guide, we will use the SM_Rock Static Mesh that comes with the Starter Content. However, feel free to
use any Static Mesh of your choosing to follow along.

1. If you have not done so already, open, or create a new UE4 project, making sure that the With Starter Content setting is enabled.
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Statistics - Post Changes

Stats for com.getsetgames.mygame1_2023.02.15_10.58_frame765.rdc.
File size: 258.49MB (522.77MB uncompressed, compression ratio 2.02:1)
Persistent Data (approx): 66.96MB, Frame-initial data (approx): 452.58MB

* Summary ***

Draw calls: 266

Dispatch calls: 30

API calls: 1225

API:Draw/Dispatch call ratio: 413851

217 Textures - 287.92 MB (287.79 MB over 32x32), 21 RTs - 174.00 MB.
Avg. tex dimension: 875.469x867.969 (902.053x899.354 over 32x32)
56 Buffers - 66.00 MB total 22.00 MB IBs 39.00 MB VBs.

527.93 MB - Grand total GPU buffer + texture load.
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