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P Game Engines - Top 3 D rassac

> Unreal Engine
> Epic Games
> Free to use (5% royalty after S1 mio. revenue)

> Unity
> Unity Technologies
> Free for personal use. Plans from $400/year.

> Godot
> Open Source
> Software Freedom Conservancy
> Community, ~ 10 funded developers
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Features News Community More Download Learn Assets

The game engine you
waited 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.

et



https://godotengine.org/
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Godot features 1/2

Ul graphical and text based editors
s> Linux, maco0S, Windows and BSD
s 30MB binary size

Nodes & scenes
2D + 3D rendering
Animations system

Programmable
> GDScript (similar to Python)
> GDNative: C*, C++, ...
> Visual scripting




P Godot features 2/2

> Logging, debugging, profiling

> XR support
> Augmented and virtual reality
> OpenVR, OpenXR, Oculus SDKs, ARKit, ...

> Export to several platforms
> Linux, Mac + Windows
> Android + iPhone
> Web (WASM)
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Godot demo
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Geodata in game engines

Raster data — Sprites, Textures

Vector data — Meshes (0BJ, gITF, ...)

Point clouds — Meshes, 3D Tiles

Sstyling — Material (Textures, parametrized)

Container (Scenes): gITF, ...




P 0GC (Community) Standards

> CityGML / CityJSON

> CityGML 2.0 / CityJSON 1.0
» OGC Standard

> Indexed 3d Scene Layer (13S)
> ESRI
» OGC Community Standard

> 3D Tiles
s Cesium
» OGC Community Standard



“F

Scene format gITF 2.0 @ F@SS4G
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.gltf (JSON)

Node hierarchy, PBR material textures, cameras

.bin -Png
Geometry: vertices and indices .jpg
Animation: key-frames ktx2

Skins: inverse-bind matrices Textures

PBR stands for
“Physically-Based Rendering”

Mandatory Metallic-Roughness Materials
Base Color (Albedo) | Metalness | Roughness
Emission | Normal Map | Baked Ambient Occlusion

Optional Specular-Glossiness Materials
Diffuse | Specular | Glossiness

Texture based
PBR materials

> Khronos group (OpenGL, etc.)
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P Blender FOSS4G

X Fle Edit Render Window Help Layout Modeling Sculpting UVEditing Texture Paint Shading Animation | Rendering Compositing Scripting + &5~ Scene = @ View Layer 1]
~ &85 Scene §<4

s

@)v W Object v~ View Select Add Node % UseNodes Slot 1 v @ [Mv 7 view v View Image ]~ Render Result OCEmx < N

e i Render Engine  Cycles v
[ v Principled BSDF v Material Out
Feature Set  Supported v
BSDF u\' All (=] Device CPU =
] i
] Open Shading Language
GGX % Surface
@, Samplin
Christensen-Burley v ® \olume = PG
@ Bace ol Displacement & Integrator ~ Path Tracing v
Render 3000
® Subsurface: 0.000 Viewport 300
- (]
Subsurface Radius v o B
@ Subsurface Color _ ¥ Light Paths =
® Metallic: 0.000 ¥ Max Bounces
o 0.555 = Total 12
® ecular Tint: 0.091 Diffuse 2
[ ] e | 0.372 7 Glossy 3
— Transparency 8
®  Anisotropic: 0.000 Transmission 12
® Anisotropic Rotation: 0.000 Volume 1
[ ] 0.168 ¥ Clamping
® 0.500 Direct Light 0.00
® Clearcoat: 0.000 Indirect Light 10.00
o [ "'a,a!ioat Roughness: 0.186 LiGattics
® IOR: 1.450 Filter Glossy. 1.00
@ Transmission: 0.000 Reflective Caustics &
@® Transmission Roughness: 0.000 Refractive Caustics
@® Emission > Volumes
[ ] » ¥ Hair
Normal > Simplify
v & Motion Blur
Clearcoat Normal —
Matérial T2ngent Position  Center on Frame
laterial 8
L Shutter 0,50
©- Playback v Keying v View Marker o e qPren a2 @ Stat: 10  End: 250 Rollingishucter] None &
) Rolling Shutter Dur.. 0.10
0 10 20 30 40 50 60 70 80 402) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
» Shutter Curve
§) select ) Box Selact (1 PanView (® Select (8" Box Select Collection | Cube | Verts:8 | Faces:6 | Tris:12 | Objects:1/3 | Mem: 155.9 MB | v2.80.74

> https://wwuw.blender.org/


https://www.blender.org/

P Godot vs. Blender

> Blender
> Scene creation, Sculpting
> High quality rendering
> Animations
> Final product: Image or video animation

> Godot

Programmable — interactive

VR + AR applications

Runtime for multiple platforms (desktop/mobile/web)
Final product: Interactive application
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P Activities

> ESRI
> ArcGIS Maps SDK for Unity
> ArcGIS Maps SDK for Unreal Engine

s Cesium GS
> Cesium for Unreal

> 0GC
> Revison of 13S Community Standard
> RfC CityGML 3.0
> Interoperable Simulation and Gaming Sprint



P Geodata in Godot

> DEM.Net Elevation API
> Web application + standalone
> Terrain + OSM scene export
> Free for personal / small business use
> https://elevationapi.com/

> HeightMap Terrain Plugin
> Optimized meshes from terrain data
> Shaders for surfaces (grass, rock, ...)
> gdal translate -of ENVI -ot UIntlée srtm.tif srtm.raw
> https://github.com/zylann/godot_heightmap_plugin


https://elevationapi.com/
https://github.com/Zylann/godot_heightmap_plugin

F@SS4G

BUENOS AIRES 2021V

Godot plugins: Geodot / LandscapelLab

Q

A Landscapelabl v AR

Layer Configuration

Layer Configuration

Layer Name: Wind Turbines

Color Tag: . [ | [ |

Type: OBJECT
Object-Layer
Point-data:

Object:

Open a File

4 Path: /h

Directories & Files:

B layer_concept

B modular-buildings

]

B ProcBuildingTest

T - | |
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— File: All Recognized (*:sh ~ F&fierrain}

Cancel @ V*’ uildings

5

000 000 000 000
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L

https://github.com/boku-ilen/geodot-plugin


https://github.com/boku-ilen/geodot-plugin

P  Godot plugins: Geodot / LandscapeLab

> https://landscapelab.boku.ac.at/


https://landscapelab.boku.ac.at/
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Ideas

Godot

s More formats:
» FlatGeobuf, (COG)Geotiff, GPKG, PostGIS

> 3D tile support
> CAD / BIM formats

CityGML converter
OSM data preparation pipeline
Procedural city modelling

Platform for models/textures (vegetation, traffic, etc.)
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Applications

Landscape planning

City planning

Transport planning
Indoor-/outdoor navigation with AR
Historical data

GIS with VR user interactions

Measuring, shadow-, visibility analysis (AR, VR)

GPU based GIS calculations




JP FOSS4G 2021

Thank you!
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Pirmin Kalberer
@implgeo
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