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3D in geOrchestra

MapStore features
and data processing
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3D functionalities in MapStore geOrchestra

3D data processing toolbox, hints and
overview of ongoing works
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* Support to 3D Tiles layers and 3D gITF/Glb Models as a style
symbolizers

~ @ ' Default

10NS

AR2017 #3

AR 201

AR 2017

ERIMETRICO

i) @amar

> @M CONIVISIVI

patial open source softw

“
o
D
')

20

X

Wi Genoa City Map Views

Filter

BANO©O)e D

Coordinates: ° 46/19.81" Lng: 011° 15' 02.58"

Vector layers

Models

ur one-stop-shop for

o
2
O
)
O
QL
O

mosaico_genova
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Create your immersive experience within the MapStore
Viewer using the new powerful Views Tool!
e [ RN CICEE

> Description

I0ONS

Position

Animation

. i Duration (s)
miles (778.2 km), New York City is the most densely populated major A 4 '8 10
ity in the United States. - =

Animation transition during navigation
Mask

There are other vector layers visible, all polygonal features visible
in map will be applied to all the visible 3D tiles

Enable mask

Layer
Many districts and monuments in New York City are major landmarks, v

including three of the world's ten most visited tourist attractions in el & e i | & .- N ” Sel

2023. o ¥ £ e X E i elect...
Times Square s the brightly illuminated hub of the Broadway Theater = v 1= < >

District, one of the world's busiest pedestrian intersections and a e B s a0 b e B Inverse
major center of the world's entertainment industry. %) 4 2 4

Many of the city's landmarks, skyscrapers, and parks are known L- N X 5! ) 220} i i X ‘ > Inverse offset (m)

around the world, and the city's fast pace led to the phrase New York

minute. 10

> Globe Transluncency

> Layers Options

Check out the online
documentatlon rdinates:  Lat: 40° 42' 52.35" Lng: -073° 59' 17.28"  (RS: E

your one-stop-shop for geospatial open source software

GeoSolut

5
\\

https://docs.mapstore.geosolutionsgroup.com/en/v2024.01.01/user-guide/map-views/

o AN 4 4



https://docs.mapstore.geosolutionsgroup.com/en/v2024.01.01/user-guide/map-views/

O

> Globe Transluncency
V Layers Options

[0 Show clipping layers geometries

I0ONS

Terrain

OMBREGGIATURA

Clip and Mask of 3D Tiles
(using WF'S or Vector features)

Stations - Entrances

/ Subway Lines

Genova 3D

Clipping layer source

Mask

Clipping feature

Feature 0 Terrain Clipping + 8N Ok > oo

Inverse clippi e st @ V_PIANO_BACINO
> Position

> Animation 9 Lat: 44.407 - Long:

V' Underwater Tun +®N)YC II« K > >l »1| : : ol 7 ANO_BACING a3 i
: | 1 { y aCino. G EAERDFd 7815
| : g 3 B Yo § = BACINO

Bisagno
LIVELLO

Fascia A (Aree inondabili con tempo
PERICOLOS

P

The Subport Tunnel Project

Sample of GLB 3D model processed by
GeoSolutions from data provided by the " WK = Y A
Municipality of Genoa gt ) e =<5 J - -] i DESCRIZIONE_PERICOLOSITA
- 3 2z A ALTA

AGGIORNAMENTO
DSG n. 119 del 23/11/2022

X » " VARIANTE
/A 4.2 km route that will connect viale Brigate Partigiane with the - = -t : ' S s E: = 7 null
Canepaseafront, first passing under Carignano, with a median E T AL
intersection between the Madre di Dioarea and the Giano pier, then = - = ! e . There are no features for the following
under the port, re-emerging at the foot of the Lanterna at the San 2 « —~ i 3 1 . g 2 V_INTERVENTI_AREA, PROT.CIV: RIVI &
Benigno. This is the summary of the content of the technical-economic Tk = 3 = ey % TORRENTI PRINCIPALL
feasibility project of the Genoa Subport Tunnel =

Note: for demo purpose only. Data might have different dimensions
from the real project structure:

your one-stop-shop for geospatial open source software

GeoSolut

Globe Translucency

-
i

17th - 19th of June 2024 - geOco




- O

The Measurement tool is supported also in 3D mode
providing specific measurement types

1005

your one-stop-shop for geospatial open source softwar

Distance
e Area

| e Point Coordinates

| e Height from terrain

e Angle

GeoSolut

The new design provides a Measurement tool more compact and
flexible by improving also the UX! \i
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Styling properties specific for 3D mode with the inclusion of
dedicated symbolizers!

3D Models as a

new Point
Symbolizer

v @ Enter legend label

your one-stop-shop for geospatial open source software

Code editor

3D Model https://demo.geo-solutions @#

1

X axis rotation 0
Y axis rotation 0

Z axis rotation 90

Height reference from ground M Relative  Clamp

Point height

Translate x 0
Translate y 0 :
Leader line color ] :
Leader line width 0 px :

Geometry transformation Center

o ¢ &
v

i Enter legend label

Shape

Fill color
Stroke color
Stroke width
Radius
Rotation

Bring to front

OradTQ

12
0

Height reference from ground [T Relative  Clamp

Height
Leader line color

Leader line width

Point height

W

i1 Enter legend label

N

Stroke color
Stroke width

Line style

Clamp to ground

i1 Enter legend label

Stroke color
Stroke width

Line style

17th - 19th of June 2024 - geOco

° /2

ST RRS T

i Enter legend label

N

Fill color
Outline color
Outline width

Clamp to ground

i Enter legend label

N

Fill color
Outline color
Outline width 0 23

Clamp to ground False

Clamp to ground reference 3DTiles  Terrain

3D Symbolizer based on gITF
model support (raw GLB is also
supported)




MapStorev

3D functionalities in MapStore geOrchestra

Terrain layers supported with a dedicated layer type to
configure different terrain providers for the 3D viewer

IONSE

Supported providers: cesium, wms

Terrain layer served with static
quantized-mesh also supported

R ) E

| Now you can configu‘re thé preferred Terrain
- | provider for each 3D map!

“type": “terrain”, S T -y
"provider": "wms", e R =
"url”: "http://hot-sample/geoserver/wms" [l e - —
"“name"” : "workspace:layername”, NS

"littleEndian": false,

"visibility": true,

"version”": "1.3.0",

“fixedHeight": null, // Map height. Max

“fixedWidth": null, // Map width. Max va

“crs": "CRS:84" // Supports only CRS:84

—t

your one-stop-shop for geospatial open source software

GeoSolut

Look at

https://docs.mapstore.geosolutionsgroup.com/en/v2024.01.01/developer-guide/
maps-configuration/#terrain
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https://docs.mapstore.geosolutionsgroup.com/en/v2024.01.01/developer-guide/maps-configuration/#terrain
https://docs.mapstore.geosolutionsgroup.com/en/v2024.01.01/developer-guide/maps-configuration/#terrain
https://github.com/CesiumGS/quantized-mesh

MapStorev

3D functionalities in MapStore geOrchestra

Member

Layers settings for 3D

Attenuation and
Lighting

I0ONS

LIDAR 2017 #3

»)‘

Visibility limits
Max value (excluded)

1:9028

Min value (included)

Select min value
Limits type

Scale

Format Point Cloud

Height offset (m)

Visualization options
Enable attenuation @

Maximum attenuation

Enable lighting @

your one-stop-shop for geospatial open source software

GeoSolut

No Lighting

Lighting strength

Lighting radius

i
\\

No Attenuation
and Lighting
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your one-stop-shop for geospatial open source software

GeoSoluti
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3D functionalities in MapStore geOrchestra

» Specific 3D Map Options related to the globe in Map Settings:
enable atmosphere, enable fog and enable depth test

Settings

Language
(u[=]a]=]=]

Map settings

Show sky atmosphere
Show ground atmosphere
Show fog

[J Enable depth test against terrain

Information sheet format

TEXT

Trigger event for the display of the
information sheet

Click

17th - 19th of June 2024 - geOco
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/" States Map

106N

@CES'UM Data atfributiol

Support of 3D maps also in Dashboards and GeoStories!

bf Highest Astronomical C

your one-stop-shop for geospatial open source softw

GeoSolut
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GeoSolut

Digital Twin Toolbox, overview of

ongoing works

17th - 19th of June 2024 - geOcom




Q

Digital Twin Toolbox

Consuming 3D data in WebGIS applications
has increasingly become a requirement over
the last years.

I0ONS

3D Tiles became one of the most common
OGC standards for streaming and rendering 3D
geospatial contents on the web such as:

Photogrammetry

like LiDAR-derived meshes
3D Buildings

(.obj, .gltf, .glb ...)

Point Clouds

and more ...
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https://www.ogc.org/standard/3dtiles/
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your one-stop-shop for geospatial open source software

GeoSolut
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Digital Twin Toolbox

In response to ever-growing and more specific needs in this
context, it is usually necessary to:

Identify the best tools for viewing 3D
data in 3D Tiles format, like using
MapStore

Identify tools for converting datasets into
3D Tiles format in a correct and
performing way

&
D =

17th - 19th of June 2024 - geOco




Digital Twin Toolbox

but... what about doing that using
Open Source tools?

I0ONS

The Digital Twin Toolbox is the
GeoSolutions’ answer
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Digital Twin Toolbox

The Digital Twin Toolbox borns with the aim to support with
the conversion processes to 3D Tiles:

Pipelines for SHP and LAS
files

[0

Necessary tools for
inspecting and assessing
datasets

Management of
classification, colorization,
resampling ...

Reliable tools for tiling,
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CRS and georeferencing
tuning

i
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and many more...
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Digital Twin Toolbox

I

Main objectives are:

Collect the best OS tools and libraries to process common
data sources in the urban environment (SHP and LAS files for
now)

I0ONS

Provide workflows to orchestrate a well-driven set of
processing chains and methodologies to

Inspect and evaluate data
Prepare/process data
Convert input data in 3D Tiles

Preview data step by step
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GeoSolut

Provide an user friendly Ul to facilitate the work
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EY NC SA

0.5
42004 - 102645 A

Lod column: Geometric emors: 250,0 Refinem
ent: REPLACE Geometric errors used: 250,0 H
eights for bounding volume: [0 m, 100 m] Ad
d outiines: False

P ———

Use 3D Tiles 1.1 implicit tiling: False

e 02k At

Maximunn features per tile: 100

coamae - ozeke A

Start generating tiles...

Smae- 26k A

Creating tile: 1.0_0.glb

e 026k At

Creating tile: 1.0_1.lb

o

Creating tile: 1.1_0.glb

carmas- 02T Ak

Creating tile: 1.1_1.g1b

Elapsed: 959 milliseconds Program finished 2
024-06-04T08:26:47.
42004 - 302647 AN

Tileset preview
20 - 0267 A

v Controls
+ Input data
Select file Building_Footprints join_Bu 3
v Available tilesets
Show selected tilesets in MapStore

v Config
+ Visualization options

wireframe
v Geometry options

Lower limit height (m)

Upper limit height (m) ~ $minZ + (MAX Z - MIN.Z)

Translate z (m)

Width for line and point

Apply.

+ Tiling options

Max features pertile 100

Double sided

Max geometric error (m) 250

Min geometric error (m) 0

Create tileset
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EY NC SA

0.5
42004 - 102645 A

Lod column: Geometric emors: 250,0 Refinem
ent: REPLACE Geometric errors used: 250,0 H
eights for bounding volume: [0 m, 100 m] Ad
d outiines: False
P ———

Use 3D Tiles 1.1 implicit tiling: False
s
Maximunn features per tile: 100

coamae - ozeke A
Start generating tiles...

Smae- 26k A
Creating tile: 1.0_0.glb
e 026k At
Creating tile: 1.0_1.lb
o

Creating tile: 1.1_0.glb

carmas- 02T Ak

Creating tile: 1.1_1.g1b

Elapsed: 959 milliseconds Program finished 2
024-06-04T08:26:47.
42004 - 302647 AN

Tileset preview
42024 - 0267 A

Controls
Input data
slect file Building_Footprints join_Bu 3
Available tilesets
Show selected tilesets in MapStore
Config
Visualization options
wireframe
Geometry options.
Lower limit height (m)
Upper limit height (m)  $minZ + (MAX Z - MIN.Z)
Transiate z (m)

‘Width for line and poi

Tiling options

Max features per tile

Double sided

Max geometric error (m) 250
Min geometric error (m) 0

Create tileset
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EY NC SA

Saah - zeke
Lod column: Geometric emors: 250,0 Refinem
ent: REPLACE Geometric errors used: 250,0 H
eights for bounding volume: [0 m, 100 m] Ad
d outiines: False

P ———

Use 3D Tiles 1.1 implicit tiling: False

e 02k At

Maximunn features per tile: 100

coamae - ozeke A

Start generating tiles...

Smae- 26k A

Creating tile: 1.0_0.glb

e 026k At

Creating tile: 1.0_1.lb

o

Creating tile: 1.1_0.glb

carmas- 02T Ak

Creating tile: 1.1_1.g1b

Elapsed: 959 milliseconds Program finished 2
024-06-04T08:26:47.
42004 - 302647 AN

Tileset preview
20 - 0267 A

v Controls
+ Input data
Select file Building_Footprints join_Bu 3
v Available tilesets
Show selected tilesets in MapStore

v Config
+ Visualization options

wireframe
v Geometry options

Lower limit height (m)

Upper limit height (m) ~ $minZ + (MAX Z - MIN.Z)

Translate z (m)

Width for line and point

Apply.

+ Tiling options

Max features pertile 100

Double sided

Max geometric error (m) 250

Min geometric error (m) 0

Create tileset
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472024 - 02645 A

Lod column: Geometric erors: 250,0 Refinem
ent: REPLACE Geometric errors used: 250,0 H
eights for bounding volume: [0 m, 100 m] Ad
d outlines: False

472024 - 102645 AM

Use 3D Tiles 1.1 implicit tiling: False
42024 - 102645 AM

Maximum features per tile: 100
/2024 - 102645 AM

Start generating tiles...
204 - 102645 A

Creating tile: 1.0_0.glb
42024 - 102646 AN
Creating tile: 1.0_1.glb
42024 - 102645 A
Creating tile: 1_1_0.glb
/2024 - 102647 A
Creating tile: 1_1_1.glb
2024 - W026AT A

/2024 - 102647 AM

Tiles created: 4
/2024 - 102647 AM

/2024 - 102647 AM
Elapsed: 959 milliseconds Program finished 2
024-06-04T08:26:47.

/2024 - 102647 AM

Tileset preview

/2024 - 102647 AM

@ Preview | Digital Twin Toolbox - Google Chrome:

@ localhost:4001/preview/?building_footprints_join_building_3d_epsg_26985

v Controls
‘debugShowBoundingVolume
‘debugShowGeometricError
debugShowRenderingStatistics
‘debugShowMemoryUsage

P classification

v Controls
v Input data
Select file Building_Footprints_join Bu %
v Available tilesets
‘Show selected tilesets in MapStore

v Config
v Visualization options

wireframe
v Geometry options

Lower limit height (m)

Upper limit height (m)  $minZ + (MAX_Z - MIN_2)

Translate z (m)

Width for line and point

Apply

v Tiling options

Max features per tile 100

Double sided

Max geometric error (m) 250

Min geometric error (m) 0

Create tileset
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MapStore
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your one-stop-shop for geospatial open source softw

Filter layers

@ Urban_Forestry_Street_Tree_Benefits_...

* (@ @ Building_Footprints_join_Building_3D_.

2 € 1916_processed
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your one-stop-shop for geospatial open source software
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Digital Twin Toolbox - Workflows

Available workflows and involved tools

Conversion of shapefile data
(polygons, lines, points) into 3D
Tiles

g,

— - P ™
Shapefile Polygon/LineString (.zip) ‘—p Geometry Manipulation [ | PostGIS ] » pg2b3dm :' 3DTiles |
\ J | ” ),
Y /‘/‘ k\\
Shapefile Point (.zip) }_—5 Geometry Manipulation }——W——h i3dm.export }-——-pf 3DTiles |
| S \_\» //
/\\

P— PDAL Processing point cloud b Y
.t > > .
Image (i) | [ point Cloud (.tzs) data to fix/manage A
/—]‘ CRS, resample and 4
\\/-—f N

2 /
l/ . .
. colorization ,
/ A4
< static/data/ \/ P o

/./k-p( Point Cloud (.las)\l [ »/ 3DTiles |

‘ o
J Conversion of point
PDAL/Open3D J’“ ‘ : cloud data to 3D
Mesh ()| Tiles
( Mesh (.ply)

b _\ ==

1 / N\
‘ Blender Python + Node Script : $ 3DTiles |

2 ‘—/ b 4
Image (.tif) -

[Experimental] Conversion
of lidar data to a 3D Mesh
file and 3D Tiles
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MapStore

Some examples of 3D Tiles from the
Municipality of Florence
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Digital Twin Toolbox

Some examples of 3D Tiles from the
Municipality of Florence
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X Search by location name

Filter layers

~ @ & Default
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Digital Twin Toolbox - Future works

GeoSolut
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We have in plan to work on a bunch of significant functionalities
to enrich the toolbox capabilities:

1. Further improvement of classification
capabilities of point cloud data
(including Ul support)

More advanced and complete support
for photogrammetry processes =

Automation of the processing chains

Support to include LODs and further
improve the Tiling System

That’s all for a first release of the
Digital Twin Toolbox this vear!
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Digital Twin Toolbox - Online resources

Check it out on Github:

https://github.com/geosolutions-it/digital-twin-toolbox

I0ONS

Pre-Release at:
https://github.com/geosolutions-it/digital-twin-toolbox/releases/tag/v1.0.0-rc

Online Documentation:
https://sithub.com/geosolutions-it/digital-twin-toolbox/wiki

Tutorials are also available in the WIKI:
https://github.com/geosolutions-it/digital-twin-toolbox/wiki/Tutorials

your one-stop-shop for geospatial open source software

GeoSolut

Check out the webinar on Youtube:
https://voutu.be/owQW-AUjkOU?si=yclj KTiJHsXwUCL
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https://github.com/geosolutions-it/digital-twin-toolbox
https://github.com/geosolutions-it/digital-twin-toolbox/releases/tag/v1.0.0-rc
https://github.com/geosolutions-it/digital-twin-toolbox/wiki
https://github.com/geosolutions-it/digital-twin-toolbox/wiki/Tutorials
https://youtu.be/owQW-AUjk0U?si=yc1j_KTiJHsXwUCL

eeeeee - That’s all folks!

I0ONS

Questions?

info@geosolutionsgroup.com

your one-stop-shop for geospatial open source software

GeoSolut
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