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I 3D Tiles

1. Before We Begin

Tiling grid

Vector dataset
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Vector objects

Splitted dataset

<Tile Map Service>

<Vector Tile Service>

<3D Tiles>



1. Before We Begin I 3D Tiles

. " . 3D Tiles Specification
3D Tiles T OGC Community  Standard <>, open

Eja Geospatial
N Consortium

A Designed for streaming and rendering massive 3D geospatial content

(3D Model, Points Cloud, Reality Mesh, etc.)

contents

A Hierarchical data structure and a set of tile formats which deliver renderable







2. Originally Supported Features

mago3DTiler

mago BDT“E'- https://github.com/Gaia3D/mago-3d-tiler

. Java based open source OGC 3D Tiles maker developed by Gaia3D

https://github.com/Gaia3D/mago  -3d-tiler

mago-3d-tiler Pubiic 57 EditPins ~  ®Unwatch 15 ~

¥ main - ¥ 6Branches  21Tags Q Go to file Add file ~

. znkim Merge branch 'develop’ go {91,283 Commits

.github/workflows build: version up to 1.11.7 6 months ago <Decem ber 2023>
docs do Jate java docs 2 weeks ago

gradle/wrapper build : Change gradle project to multiple project structu last year

mago-common chore: photogrammetry integral reMesh improved

mago-io docs: change subtree module docs 5 months ago

mago-tiler-extension hotfix: remove test code 2 weeks ago

mago-tiler-non-extension chore: integral reMesh improved by cellAveragePositions 2 weeks ago <Decem ber 2025>

mago-tiler Merge remote-tracking branch 'origin/develop' into develop 2 weeks ago

.gitignore build : change docker(jib) Authentication method 6 months ago
LICENSE Initial commit 2 years ago

MANUAL md do Jate docs for 1.13.0-release o 4 months ago

O
[
=
[
[
[
i
(i
G
G
0

README.md do pdate docs for 1.13.0-release version 4 months ago Latest VerS|0n l 14 -



https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler
https://github.com/Gaia3D/mago-3d-tiler

2. Originally Supported Features

mago3DTiler

3D Tiles Specification

Geospatial
Consortiuﬂ

other systems

\nd fast rendering with data optimization

sMUndoorGML, LAS, LAZ, SHP, GPKG, and others

B Gaia3D / mago-3d-tiler (rubic [\ Notifications % Fork 30 VY Star 268 | oo ____

<> Code (O Issues 22 1 Pullrequests 1  ©) Discussions () Actions ) Security |~ Insights

Pom] ¥ o cowne (D

Usage: command options
About -h, --help Print Help

Official mago-3d-tiler repository, =y ==FUEEE B Ceileisalet ekl
ankim Merge branch 'develop’ b67c842 - ddaysago D e Virsen 31D TS (Be Tt -1t, --leaveTemp Leave temporary files
N -m, --merge Merge tileset.json files
B8 github/workflows build: version up to 1.11.7 6 months ago @ gaia3d.com/ . B .
-i, --input <arg> Input directory path
- docs docs: update java docs 4days ago i G RS -0, --output <arg> Output directory file path
assimp  joml  laz  bim  ifc . . ) .
B gradle/wrapper build : Change gradle project to mult... last year D -it, --inputType <arg> Input files type [kml, 3ds, fbx, obj,
-ot, --outputType <arg> Qutput 3DTiles Type [b3dm, i3dm, pnts
B8 mago-common chore: photogrammetry integral reM... 5 days ago oy Gy R e Output log file path.
3dtiles  digital-twin  projdj
B mago-io docs: change subtree module docs 5 months ago p, go— -r, --recursive Tree directory deep navigation.
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2. Originally Supported Features

mago3DTiler

Support for Various Formats

A 3DS, OBJ, COLLADA, IFC, FBX, PLY, Point Cloud(LAS, LAZ)
A All formats supported by ASSIMP (Open Asset Import Library, BSD3) can betheorectically supported.
A Polygon geometry + Height property described in SHP or GeoJSONormats is also supported.

Support for Various Coordinate Systems

A Supports all coordinate systems provided by PROJ



2. Originally Supported Features

mago3DTiler

3D Tiles Specification
https://github.com/Gaia3D/mago-3d-tiler

. Java based open source OGC 3D Tiles maker developed by Gaia3D

' Generate 3D Tiles with a more parent-child structure

Tile 11 Tile 31 Tile 32 Tile 33 Tile 34

Tile 11_2 Tile 31_2 Tile 32_2 Tile 33_2 Tile 34_2
Tile 11_1 Tile 31_1 Tile 32_1 Tile 33 1 Tile34_1
Tile 11_0 Tile 31_0 Tile 32_0 Tile 33_0 Tile 34_0

<3D Tiles generated by other software> <3D Tiles generated by mago3DTiler> ©aia3D
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2. Originally Supported Features

mago3DTiler

3D Tiles Specification
https://qithub.com/Gaia3D/mago-3d-tiler

. Java based open source OGC 3D Tiles maker developed by Gaia3D

Batching optimization

e [ [t [ [ 2 [ ] 2]
vertex Array Buffer Optimization
veten [ W [ y P

el NI N HE

vertex
postion | | v | n [ a v |2

:
vertex
posttion | | vt [z % |y ]|
ormal L2 L2 13152125 ]
normal
wtor |alalalalalalalyl
color

<3D Tiles generated by other software>

mesh mesh mesh

<3D Tiles generated by mago3DTiler>

- 10 -
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2. Originally Supported Features

mago3DTiler

3D Tiles Specification

O Open

QG Geospatial
Consortium : Java based open source OGC 3D Tiles maker developed by Gaia3D

o
TI le r https://github.com/Gaia3D/mago-3d-tiler

| Texture Size Optimization

1 Texture

<3D Tiles generated by other software> <3D Tiles generated by mago3DTiler> ©G/O3D

- 11 -
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30 Tiles Inspector

CesiumJS 3D Tiles Inspector CesiumJS
+ Tileset Data Selection + Thesat B
o o i [Fuews2
+ Update \71
+ Logging + Logging x
+ Tile Debug Labels B BoundingBox ® BoundingBox
+ Style +style P
+ Optimization
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44
**' N “ 9
L ] o«
Sew 3 L 8
NN
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o &
~ gt 7/

3DTiles by A 3DTiles by B

7 lon

CesiumlIS

mago3DTiler

W BoundingBox

Data loading & rendering speed test

using Cesium.js
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2. Originally Supported Features

mago3DTerrainer

From Urban to Terrain

d mago3DTerrainer

mago3DTiler focuses on urban and objectbased 3D data, so mago3DTerrainer complements it for terrain data

processing

A Simple to use, fast DEM-to-Terrain conversion

A Supports multiple GeoTIFFinputs and multi-CRS handling viaProj

A Prioritizes high-resolution data when mixing multiple datasets

A RTIN-based terrain generation
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2. Originally Supported Features

mago3DTerrainer

Mago 3DTerrainer i

. Java based open source guantizedmesh terrain generator

https://github.com/Gaia3D/ mago -3d-terrainer

mago_gd_terrainer Public 57 Edit Pins - @ Unwatch 9 ~

F main ~ ¥ 2Branches O 4 Tags Q Go tofile Add file ~ <> Code ~

. znkim test: add test codes v/ 6a6d6 - las ) 1,378 Commits

I github/workflows build : fi rd 6 months ago <May 2025>

B docs refactor : improve build scripts 6 months ago
gradle/wrapper refactor : refactoring project last year
mage-common Merge commit '0847a6 5 6ed2f183c 715469 5 months ago
mago-terrainer dd test ¢ 3 last month
src/main/java/com/gaia3d/basic/marchingcube Merge remote-tracking branch ‘common/main’ into develop 6 months ago
.gitignore build : change doc b) Authentication method 6 months ago < Decem ber 2025>
LICENSE doc : fixed korean manual, readme 11 months ago

MANUAL.ko.md refactor : improve build s 6 month

MANUAL.md refactor : improve build scripts 6 months ago

README.ko.md refactor : improve build scripts 6 months ago

O
O
O
O
0O
0O
0O
O
0O
O

README.md build : fi hdate readme 6 months ago Latest VerS|on 1.10 o
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2. Originally Supported Features

mago3DTerrainer

¥ main ~ F ©

znkim test: add test codes
B _github/workflows
B docs
B gradle/wrapper

B mago-common

H Gaia3D / mago-3d-terrainer (pubic

v

<> Code () lssues 7 i1 Pullrequests () Actions [ Projects

L\ Notifications Y Fork 9 7 str 53

@ Security [~ Insights

d16a6d6 - 3 weeks ago @

build : fix word

refactor : improve build scripts

refactor : refactoring project

Merge commit '0847a664b2b562bd8...

6 months ago

6 months ago

last year

5 months ago

About

Official mago-3d-terrainer
repository, Java Version of the
quantized-mesh Generator

& gaia3d.com/

java  joml  geotools  cesiumjs
magoe  mago3d digital-twin

proj4j  terrrain

ethod, etc.

such as min/max tile depth, tile raster max size, tile mosaic size, tile

TMNAN Am  mAnnanm
INIHRIT 411 1 FHHHI
JUlbU Ul L Liuu

3d-terrainer(dev-version) by Gaia3D, Inc.

usage: mago 3DTerrainer help
—c,--continue

-cn, --calculateNormals

-d, --debug

~h,--help

--input <arg>
-is,--intensity <arg>

-interpolationType <arg>
json
-1,--log <arg>

-1t, --leaveTemp
-max, - -maxDepth <arg>
—min,--minDepth <arg>
-mr, --rasterMaxSize <arg>
-ms, --mosaicSize <arg>

Continue from last terrain generation.
Add terrain octVertexNormals for light
Debug Mode, print more detail log
Print this message

TInput folder path

Mesh refinement strength. (default : 4
Interpolation type (nearest, bilinear)
Generate only layer.json from terrain
Log file path

Leave temporary files for debugging
Maximum tile depth (range : @ ~ 22) (¢
Minimum tile depth (range : @ ~ 22) (¢
Maximum raster size for split function
Tiling mosaic buffer size per tile. (d

®©aia3D

The GeoSoutlel Comuuty
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- 17 -

2. Originally Supported Features

mago3DTerrainer

Why we use  RTIN (Right-Triangulated Irregular Network Type)?

We adopted the RTIN -based method as our primary terrain generation approach.
A RTIN provides an efficient balance between TIN and traditional terrain grids
It captures terrain features accurately while keeping the mesh lightweight

A
A The refinement process allows flexible control over detail levels
A

Because refinement can be adjusted, LOD generation becomes much easier and more efficient

o . TRN TIN
<Original Terrain> <Triangulated Networks> <Triangulated Networks>

image source:
https://www.researchgate.net/publication/278133551_Developing_an_opensource_software_system

for_the_digital_terrain_model_based_on_TIN

<Terrain Mesh Types>

H AR AR KW DAY

RTIN
<Right-Triangulated Irregular Network Type>


https://www.researchgate.net/publication/278133551_Developing_an_opensource_software_system_for_the_digital_terrain_model_based_on_TIN
https://www.researchgate.net/publication/278133551_Developing_an_opensource_software_system_for_the_digital_terrain_model_based_on_TIN

- 18 -

2. Originally Supported Features

License

A mago3DTiler, mago3DTerrainr are released under the MPL 2.0 license(https://www.mozilla.org/en -

US/MPL/2.0/)
A If you do not wish to disclose the modified code under the MPL 2.0 license you may opt for a

commercial license. In this case, please contact us at sales@gaia3d.com

2000kININGSs
take time!”

"/t 0s
N progress
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3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map

More flexible 2D map conversion features

A Enhanced 2D map data conversion for more flexible use, including extrusion and underground pipe

generation features.

A It's not just about converting point -type data to i3dm 8 it also enables generating random instances

within polygons.

GIS Vector Data

=

3D Polygon

<3D Tiles Conversion Flow from 2D Map>



- 21 -

3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map

Underground Facility Support
ASqc sl bcpepmsl b bp ugleggmpdkpagdgeqgl

QFN dmpk _r

ASqc gqncag a _rrpg srcq _q bg kcrcp _I'b I mbc bcnr




3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map

Multi - LOD I3DM Support

AG1IBK rf _r _jjmug dmp c¢c_qw pcsogasmdcp flcmjgbdc kmbc

A Gd rfc kmbcj f g _ | H#mecmg jacaasqrgmicap*c kanpjcb or cd pImkB r f
k mb c |
Qrpccr rpcc GHBKjsqgglpecj kpmdbec | g

e

JMB npmacqqgl e md r

©qaia3D
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3. Newly Supported Features (mago3DTiler)

3DTiles 1.1

Supporting OGC 3DTiles Version 1.1

https:// docs.oqc.org/cs/22 - 025r4/22 - 025r4.html

CONTENTS

3D Tiles Specification

Patrick Cozzi -
Sean Lilley -

Submission Date:
* 2022-10-07

Approvel Date:
2022-12-17

Publication Date:
2023-01-12

External identifier of this OGC® document:
http://www.opengis.net/doc/cs/3D-Tiles/1.1

Internal id

22-025r4

o this OGC® document

Varsion: 1.1

Additionsi Formats: [JPDF

| Support for 3D Tiles 1.1 Specification

OGC COMMUNITY STANDARD . . .
The default tileset version is now 1.1 .

You can still generate tiles in the 1.8 format by using the option:

--tilesVersion 1.8

Legacy tile formats ( b3dm, i3dm, pnts ) have been replaced with gITF ( .glb ) based structures.

Extension handling has been updated to use both Tileset and gITF extensions as specified in the 1.1 standard.


https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html
https://docs.ogc.org/cs/22-025r4/22-025r4.html

3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map

Applying Remeshing Techniques to LOD

V We generated South Korea's forest i3dm data using a ForestType based on polygons.
V We created realistic forest data by using forest density , tree species , tree height , and random

heading.

You can now create i3dm using Polygon.

--densityColumn <arg> : Polygon instance generation density relative to area

1 ‘-W;': > 2 7..,'.‘.’.' #1
--scaleColumn<arg> : Instance size T B et e
--AttributeFilter <arg> : Feature attribute filter B te) - i
--headingColumn<arg> : Instance heading (il < W T
| WY 5 =2
| 4 7 It 2 -';
A P %
| 4 = .ﬂ' »." o A\
e - PRPARA.
Ll -
e : i ~
- ’ = Ny
}2‘ > - < -
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3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map

Building a Forest with the i3dm Format

<Forest Maps from the Korea Forest rvice>
2D Vector Polygon

/

- oz, P
SR

<Generated Forest 3DTiles(i3dm)>



3. Newly Supported Features (mago3DTiler)

3D Tiles Making from 2D Map




