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What is Godot?
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What is Godot?

+ Simply put, a Game Engine

+ © 2007-2022 Juan Linietsky, Ariel Manzur
and contributors

+ 15 years old, open source (MIT) since 2014
¢ (Goals similar to commercial incumbents
+ Unreal Engine (3D)
% Unity GD)

¢ GameMaker 2D)

@ GODOT FOSS XR 2022 @V—Sekai
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Godot development community

+ Open source (MIT)
+ Public development:
+ GitHub for issues, proposals and pull requests.

+ AssetLib backed by git repos; GDExtension provides
a clean ABI

+ Active discord for users. Many engine devs are active
here.

+ Public developer RocketChat and Jitsi

+ Hastest growing (Game Engine (GMTK 2022 Game Jam data)

@ GODOT FOSS XR 2022 @V—Sekai
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Up to date standards

¢ Vulkan-native renderer

¢ Built-in OpenXR

¢ Linux: Wayland support? (WIP, PR #57025)

+ Windows: Direct3D 12? (WIP, PR #64304)

¢ macOS /108S: MoltenVK

¢ Localization: Harfbuzz, full Unicode, RTL

¢ Compatibility: OpenGL ES 3, WebGL2, WebXR

+ Even supports BSD
@ GODOT FOSS XR 2022 @V—Sekai
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https://github.com/godotengine/godot/pull/57025
https://github.com/godotengine/godot/pull/64304

GODOT

Game engine

N 4

“The game engine you've been waiting for.

“Godot provides a huge set of common tools, so you can just
focus on making your game without reinventing the wheel.

“Godot is completely free and open-source under the very
permissive MIT license. No strings attached, no royalties, nothing.
Your game is yours, down to the last line of engine code.”

— godotengine.org

@ GODOT FOSS XR 2022 @V—Sekai
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(Godot - common tools
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Godot - scripting
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@ GODOT
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I’2p 133D X Script AssetLib

extends "res://addons/vsk_menu/menu_view_controller. gd" #

shard_browser = load("res: //addons/vsk_menu/main_menu/
create_server = load("res: //addons/vsk_menu/main_menu/
join_server = load("res://addons/vsk_menu/main_menu/jo
options_screen = load("res://addons/vsk_menu/main_menu
credits_screen = load("res://addons/vsk_menu/main_menu
login_screen = load("res: //addons/vsk_menu/main_menu/1

func _callback_state(p_state: int, p_callback_dictionary:

if p_state = VSKGameFlowManager.CALLBACK_STATE_NONE:
$AcceptDialog.set_title(tr(""))
var callback_string: String = ""
match p_state:
VSKGameFlowManager .CALLBACK_STATE_KICKED_FROM_
callback_string = "TR_MENU_CALLBACK_STATE_
VSKGameFlowManager.CALLBACK_STATE_SERVER_DISCO
callback_string = "TR_MENU_CALLBACK_STATE_
VSKGameFlLowManager .CALLBACK_STATE_MAP_UNKNOWN_
callback_string = "TR_MENU_CALLBACK_STATE_
VSKGameFlowManager.CALLBACK_STATE_MAP_NETWORK_
callback_string = "TR_MENU_CALLBACK_STATE_
VSKGameFlowManager .CALLBACK_STATE_MAP_RESOURCE
callback_string = "TR_MENU_CALLBACK_STATE_
VSKGameFlowManager.CALLBACK_STATE_MAP_NOT_WHIT
callback_string = "TR_MENU_CALLBACK_STATE_

@ V-Sekai



GGodot - 2D
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Godot - 3D
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Content is key
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Resource Importer
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eOutput Debugger Audio Animation Shader Editor 4.0.beta2




ITF

/

o/ TF™ is a royalty-free specification ... defining an
extensible, publishing format that streamlines authoring
workflows and interactive services by enabling the
interoperable use of 3D content across the industry..”

—https://www.khronos.org/gltf/

FOSZS XR 2022 @V—Sekai
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glTF - Features

+ Easy to read JSON format

®asser” ¢ KhronostglilEeBlle nder //0Rv3 83527 v e B SO Nk 2= OR =
"scene"
) ° scenes® : [{#namei ¢ ESceneil;inodesis o
‘0’ e aces rO rletar “nodesi ¢ [{"mesh! =0 inameils ESUuzannetbtis
Umaterdalsis i

Replaces older COLLADA oo

"pbrMetallicRoughness" : {
"baseColorFactor" : |
0.19307325780391693,
0.0935094803571701,

I
"meshes" : |
{"name" : "Suzanne", "primitives"

+ Wide application support

<+ Blender, Godot

"roughnessFact
®, "attributes" : {"POSITION" : 97
0.0 I IE IZII “NJRMAL" : 1, "TEXCOORD_0"
inddicesia 8 3

"material" : @

+ More industry adoption in B

("bufifer\iews =0 "t componenGilypei 51265 lcolinEa 1.9 6 G a xds RN M1P3 672/ OIN9 844 SR OS85 61| PRt miin .

[ ]
-1.3672, -0.98%44, -0.8516], "type" : "VEC3"},
I ll y’ O er SO are {"pufferView" : 1, "componentType" : 5126, "count" : 1966, "type" : "VEC3"},

{"bufferView" : 2, "componentType" : 5126, "count" : 1966, "type" : "VEC2"},

{"bufferView" : 3, "componentType" : 5123, "count" : 2904, "type" : "SCALAR"}],
"pbufferViews" :

{"buffer" *bytelength® : 23592, "byteUifset” Q.. Utargel' : 345960F.

0
[ ] ° [ ] U
”’ {"buffer" @, “bytellengithiis 235928 by te O fifs et 82359 28t a Fgetie s 3749 621
* X el lSl e rl‘/ 1I I eCOS S el I l {"buffer"” @, "bytelength® : 15728, "byteDifset! @ 47184, Frarger” : 345627~
)

<+ Full PBR out of the box.

[

"hutfierst < [{ “byteliengthif 68720 it -EEmonkeyidbrntEs




glTF in Godot: Scene Import/Export

' (*) AbstractCoast_FullScene.tscn - V-Seka
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gl TF in Blender

Layout  Modeling

+ Blender is an open source 3D
editor

+ Extremely robust gl TF
support

+ Big fixes in Blender 3.2 + 3.3

%)

v Volumes

+ (Godot recommends
gl TF Separate (.bin + texture

+ Use gl TF Binary (.glb) for

single file distribution

@ GODOT
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> Transform
> Geometry

> Animation

AbstractCoast_Export.gltf — +
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Animation Retargeting
(New in Godot 4.0)

Advanced Import Settings for AnimationLibrary 'XSLocomotionAnims.fbx'

¢ Import as model, or import = P

Import

as animation library -

Retarget

v
—J @ SkeletonPr
\‘

Body v 4

+ Built-in humanoid profile. e
@ Armature |Crouch_Fall
@ Armature | Crouch_Fall_Back

+ Custom profiles possible, e.g. Rl

@ Armature | Crouch_Fall_Left
t 1 @ Armature|Crouch_Idle
monsters or aniimmais. & At |Crouch omn
@ Armature |Crouch_jump_Back
@ Armature |Crouch_jump_Forward

+ Compatible with animations RS

@& Armature|IKPose ©

from Mixamo, Blender. o mauresaning 7

@ Armature |Standing_Fall_Back

LeftUpperArm UpperArm_L =

& Armature |Standing_Fall_Forward

+ Blend walk and run e
animations with blend spaces By
(AnimationTree)

Clos

XSLocomotionAnimator by Xiexe
1% coor FOSS XR 2022 & V-Sekai
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Animation Retargeting

Almymmatsons and special credst to loka,

0
(o)

Rio by Waai! (bttps://waai.booth.pm) Low Poly Godette by SirRichardg2

@ A% V-Sekai



https://waai.booth.pm

gl TF is Extensible

+ ol'TF JSON is easy to read, extensible by design.

+ Most tooling is open source and PRs accepted:

+ Khronos extension registry on GitHub. Submit a PR!

¢ Godot: New GLTFDocumentExtension API
+ Blender: gl TF-Blender-1O by Khronos
+ ol TF Transform by Don McCurdy (JS 1lib / batch CLI)

@ GODOT FOSS XR 2022 @V—Sekai
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https://github.com/KhronosGroup/glTF
https://github.com/KhronosGroup/glTF-Blender-IO/tree/master/example-addons/
https://gltf-transform.donmccurdy.com/extensions

ngE Extensions - OMI
i OMIgroup

“We bolster the metaverse as an open and interoperable resource for
anyone, inspired by the collaborative efforts of the community.”

Q
L
-
'

+ Open Metaverse Interoperability: omigroup.org

+ https://www.w3.org/community/metaverse-interop/
+ KHR_audio (Audio sources in 3D scenes)
+ WIP: OMI_physics_body, OMI_collider

+ OMI_ref, others still being proposed

@ GODOT FOSS XR 2022 @V—Sekai
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https://omigroup.org/
https://www.w3.org/community/metaverse-interop/

glTF Extension - VRM

x & O 2 B A& F 9 A Transform View

+ Avatars for XR, on top of gITF

+ Automatic humanoid rigging

+ Interactive hair and clothing
¢ "Twist bones, constraints
+ Toon shading + gl TF PBR
+ Face shapes for speech
+ Cross-engine support:

+ Godot, Unity, Three.js, Blender, UE

Low Poly Godette by SirRichardo4

@ GODOT FOSS XR 2022 @V—Sekai
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VRM for Godot

(*) AliciaSolid_vrm-0.51.vrm - VRM Project [GODOT Master Branch] - Godot Engine

oject Debug Editor Help I’2p 133D KN script iAssetLib
O AliciaSolid_vrm-0.51(*) X -+ ¢34 | Inspector
Fiter Q J& & 3 v B A F 9 % £ :  Transform View E m o
O secondary
(0] Filter Properties
° ° ° ° ° . © A Changes may be lost!
‘.‘ Ont alnS Slm 1 e SIC S - % © O vrm_secondary.gd
= Spring Bones (2] Array (size
body_under ©
° L4 L cloth ® Size: 3
simulation 1or sprin O1neces o - @t
iz °© = 1 @hairt_L+2r
cloth_ribbon @
— @ skirt_01_01
eye (0]
. . . Face ® =+ Add Element
"‘ — flonthair @ Collider Groups 5} Array (size
¢ cta"inrormation wi ° .
Size: 6
(0]
° @ = @  Hips
author and license ° ST
@ RightUpper
@ LeftHand
/vrm_samples &= f
| | = @ Head
‘ M ° i = B o o ' @ RightHand
% (ustom facial expressions
Skeleton Or Node  ../Root/Gener
Bone RightHand
[ ]
u S ln mo r h S odot-MToon-Shadér Sphere Colliders Array (size 2)
g p inspector_mtoon.g¢ Size:

mtoon.gdshader

mtoon_cull_off.gdsl
mtoon_outline.gdsk
mtoon_trans.gdsha
mtoon_trans_cull_o

mtoon_trans_zwrite
eOutput ® Debugger (80) Audio Animation Shader Editor 4.0.beta2

Alicia Solid O DWANGO

mteen_trans_zwrite

GODOT FOSS XR 2022 @V—Sekai



VRM for Godot

@ A% V-Sekai
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@ GODOT

Unidot Importer

MIT license

Import unitypackage content

Large market, used in popular
social VR ecosystems.

Supports armatures, standard
materials (no shaders yet),
meshes, preserve recursive
scene / prefab instancing.

Still in beta

FOSS
20

XR 2022
22-10-06

AVP6_Desktop.tscn - Unidot - Godot Engine v

ne Project Debug Editor Help I’2p 133D X Script MAssetLib > I B @ i3

i | Inspector Node
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e ' N Mesh

ene Import  FileSystem

Transform View

)
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@ WorldEnvironment Filter Properties Q
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% DirectionalLight3D
O 3D HOUSE (0]
> O AVP6_Frames a0
> O AVP6_Model Vertex ga @
> O AVP6_Skirting a e
> O AVP6_Doors a0
> O AVP6_Windows a e
> O AVP6_Roof
> O AVP6_Wood
v O AVP6_Grondaie
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N Cylinder001
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N Line093

N Cylinderoo7
v O AVP6_Ground a

N Ground_Edge1

N Ground_Edge2
v O AVP6_Travi

N Metal

N wood
v O AVP6_Curtain_Hol... &

N Curtain_Holder1

N Curtain_Holder2

N Curtain_Holder3
v O AVP6_Cables

N Spotlight1

N cable1

N cable2

i Perspective
N MeshInstance3D

e ——

5 - Mesh v
. CPU Time: 2.39 ms
> Skeleton

GPU Time: 5.14
| vSurface Material Overr...

T — 1
\ |

| FPs:194

Next Pass <empt ~
> Transparency

> Shading

> Vertex Color
vAlbedo

coor NN

Texture ) E@é v

X:2.0

Y:1.4

766 Texture ... (o])]
Texture ... On

vMetallic

Metallic$) 1

Size: 605 x 801 (0.5MP)

Objects: 439
Primitive Indices: 1352362
Draw Calls: 287

g
)OO OOOOOOOOOOOEOEOOOO OO0

Specular 0.5

Texture ) [

®Output Debugger Audio Animation Shader Editor 4.0.beta

rcb VizPRO Interior Vol.6

Purchased on Unity Asset Store
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O 8 &2 https://lura.booth.pm/items/3675835 [E [50%
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OpenXR

“OpenXR is a royalty-free, open standard that provides high-
performance access to Augmented Reality (AR) and Virtual Reality
(VR)—collectively known as XR—platforms and devices..” -Khronos

FOSS XR 2022 @V—Sekai



OpenXR in Godot 4.0

+ OpenXR integrated into Godot 4.0 core
+ No plugins needed for most platforms (easy!)

+ (Caveat: OpenXR Loader for quest needs .aar blobs
until Meta adopts Khronos loader)

2 Vulkan/O{)enXR spec issue: OpenXR must be enabled
before Vulkan: cannot toggle at runtime.

+ Pretty easy to enable XR in Godot 4.0:
1. XROrigin3D, XRCamera3D, XRController3D Nodes
2. Project Settings (XR Shaders, OpenXR enabled)

3. get viewport() .use xr = true

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06



XR Godot addons

+ https://github.com/GodotVR/godot=xr-tools (4.0-dev)
+ IK modules:

https://github.com/V-Sekai/RenIK (supports 4.0)
In development: EWBIK (“Everything will be IK”)
+ VoIP: https://github.com/V-Sekai/godot_speech

+ HRTF (spatialized 3d audio): Engine patch:
https://github.com/V-Sekai/godot 3d-audio branch

7/
%*

7/
%*

+ https://github.com/V-Sekai/lasso : 3d interaction:
object picking & snapping

+ More: canvas_plane, godot_xr_vignette, .

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06
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https://github.com/V-Sekai/godot_xr_vignette

V-Sekai

¢ Fully MIT licensed social VR stack on Godot

+ Tools for avatar creation, wearing avatars in VR
+ Safe scripting, voip, networking and scalability
+ Huge untapped market. Deserves to be open.

+ Huge scope, piggyback on hundreds of Godot

contributors
+ Already over 100+ V-Sekai PRs merged into Godot
+ https://github.com/V-Sekai

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06
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The Future!

Ben Houston

+ Blender has grown to industry @BertoustondD
leader 1n 3D CC Blender vs 3DS Max vs Maya vs Cinema 4D. Mind-

blowing.
o Blender has I 0_15 YGaI‘S head | think old-timers like me who grew up with Maya and

start on GO dot 3DS Max easily under-estimate how thoroughly #Blender
has won the 3D creation market.

+ (Godot is beginning show
similar trajectory (Todo: graph)

+ W4 Games

RS

» Build industry connection to
maintain relevance + consoles

+ Godot is + will always be FOSS

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06



The Future: WebXR

¢ Godot 4.x aims to have robust WebGPU +
SharedArrayBufter. Not in time for 4.0

+ Godot Compiled to Web vs Web-native

+ Many up and coming platforms are targeting web +

WebXR + WebGL2 -> WebGPU

+ Web ecosystem heavily favors open source:

< Three.{'s, Third Room are well engineered,
versatile, and may become strong players.

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06



(Questions?

+ Thanks for listening!

+ Easy to find us.
+ https://github.com/godotengine/godot

+ https://github.com/V-Sekai
+ https://github.com/GodotVR

+ Email me! pathorn@cal.berkeley.edu

+ Join V-Sekai Discord: https://discord.gg/
7BQDHesck$8 =

@ GODOT FOSS XR 2022 @V—Sekai

022-10-06
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