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Introduction

= 2D geo-information
= Web viewers
= 3D geo-information

= Tool to publish 3D geo-information on
the web

= Tailormap

= QOpenLayers
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Research question

How can 3D functionality be integrated into an existing OpenLayers based GIS web application
to ensure that publishing is both useful and user-friendly?

1. What types of 3D datasets are available and which are the most relevant use cases for 3D web
GIS?

Introduction

2. How can you make it useful to publish 3D datasets without the need of coding?

Demo

a. What features and options do users need to make publishing 3D data useful?
Related Work

b. What are the necessary manual steps users must undertake in the publishing process? Methodology
3. How can the code for 3D functionality be effectively integrated into an existing OpenLayers Proof of Concept
application? Results
4. What should an effective data flow for 3D datasets in a web GIS environment look like? Conclusions

a. How should 3D data be stored?

b. What processes should be handled server-side and client-side in the management of 3D data?
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Related Work

= Previous research
= Technical needs for web viewers

= Research for specific use cases
= State of art

= MapStore

= Cesium Stories

= ArcGIS Online

= Use cases
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Related Work - Use Cases

= Urban planning
= Asset management
= Management of pipes and cables

= Flood management
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Methodology

= User and application research
To answer:

1. What kind of 3D datasets are available and what are the useful use cases of 3D online GIS?

2. How can you make it easy to publish 3D datasets without too much expert knowledge?

Introduction

Demo

= Technical methodology Related Work

3. How can the code for 3D functionality be integrated into an Openlayers application? G IEE

Proof of Concept

4. What should the data flow look like?

Results

Conclusions
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Methodology — User and application research

1. Literature study
2. Interviews

3. Testing Sessions

Introduction

Demo

Related Work

O Methodology

*)1* Gemeente
Proof of Concept

kadaster
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Conclusions

Municipality Kadaster Private companies Safety regions
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Methodology — Technical methodology

= Cesium
= Type of data: 3D vector data, 3D Tiles

= Data flow

= External server

Introduction

Demo

= 3D Tiles

Related Work

Methodology

Proof of Concept

Results

Conclusions
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Proof of Concept

Tailormap admin
Select data source Create new
with 3D Tileset application
using URL PP Tailormap viewer
Enable 3D viewing
in application Ny Create .
settings "| OpenlLayers map Introduction
'L Demo
Y
» Ad:jng?.rilta:r:rr fo _ Related Work
Create 3D scene > Tt beh{.reep =L
and 3D viewing Methodology
Proof of Concept
Y
: _ Add 3D layers to Results
Tailormap api scene
Conclusions
Fs
Y Y
Save layer Save application sz EfEF T
settings settings » Y
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Results

= Use cases
= Datasets
= Technical guidelines

= Functions
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Results - Use cases and datasets

Use case

named by parties

Needed datasets

Visualise building project / city development project | 3 Vector data (buildings)
Management pipes and cables 2 Vector data
Introduction
Asset Management 2 Vector data (buildings) Demo
Object information first responders 1 Vector data (buildings) Related Work
- - . Methodol
Disaster management 1 Vector data (buildings), Terrain Model ethodelogy
Proof of Concept
Show vulnerable buildings 1 Vector data (buildings) Results
Show possibilities 3D data 1 Vector data (buildings), Terrain Model Conclusions
Get feedback Citizens 1 Vector data (buildings)
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Results - Technical guidelines

= New protocol for saving connection parameters for 3D services
= Only load 3D scene and layers if needed

= Keep existing functionality for 2D

= Create new layer type for 3D layers Introduction

Demo

= Create separate layer manager for 3D layers
Related Work

Methodology

Proof of Concept

Results

Conclusions
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Results - Functions

Essential:

= Allow switching between 2D and 3D viewing in
viewers

= Click on objects to see its attributes in the viewer,

= Set up colours based on attributes in admin.

= Set up connections to services providing 3D
datasets.

%
TUDelft

Important:

Colour objects based on attributes in the viewer.
Filter objects based on attributes in the viewer.

Allow viewing underground.

Have the option to turn 3D capabilities on and off.

Set which attributes of 3D objects can be seen in
an application.

Set aliases of attributes of 3D objects for an
application.

Introduction

Demo

Related Work

Methodology
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Conclusions

How can 3D functionality be integrated into an existing OpenLayers based GIS web application
to ensure that publishing is both useful and user-friendly?

= Follow technical guidelines

= Keep publishing process similar to process for 2D

Introduction

= Implement essential functions Demo

Related Work

Methodology

Proof of Concept

Results

Conclusions
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Conclusions - Discussion

Research question was answered

= Limitations
Introduction
= Contributions Demo
Related Work
Methodology

Proof of Concept

Future work

Results

Conclusions
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Conclusions - Discussion

= Research question was answered

= Limitations
= Amount of Users Interviewed
= Interviewed Parties
= Implementation in One Application

= Data Types

Introduction

= Contributions Demo

Related Work

Methodology

Proof of Concept

=  Future work

Results

Conclusions
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Conclusions - Discussion

= Research question was answered

= Limitations

Introduction

= Contributions Demo

= Usable implementation Related Work

= Knowledge about user needs

= Knowledge about technical needs Methodology

Proof of Concept

=  Future work

Results

Conclusions

]
TUDelft



Conclusions - Discussion

= Research question was answered

= Limitations

Introduction

= Contributions Demo

Related Work

Methodology

Proof of Concept

=  Future work

= User Research Results

= Extend Implementation Conclusions

= Additional Implementations
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Back-up - Map projection

= Cesium accepts:
=  EPSG: 3857 (web-mercator)
= EPSG: 4326
= Possible solutions for other projections
= Service provides data in 2 projections
= OpenLayers raster reprojection
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Back-up - 3D Tiles

= 3D Tiles 1.0
Batched 3D Model

Instanced 3D Model
Point Cloud
Composite

= 3D Tiles1.1
Backwards compatible

Implicit tiling
gITF tile format
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Tailormap-api

<<schemas=

7

Tileset3DLayerSettings

+ LayerSettings

<<schemas=
AppUiSettings

pa

Tailormap Viewer - Admin core

<<Forms=
ApplicationForm

<<Form==
geoServiceForm
S + title: string
I a“"?t, + protocol: GeoServiceProtocolEnum
< ayer SENGs ;4 string

+ hideLoginButton: boolean 1

+ enable3D: boolean

&
Tailormap Viewer - api

<<lnterface==
UiSettingsModel

+ hideLoginButton:
TUDe

+ enable2D: boolean

T

+ xyzCrs: string

+ useProxy: boolean
+ username: string
+ password: string

+ authorizationRules: AuthorizationRuleGroup[] |

Save application settings

+ name: string

+ fitle: string

+ adminComments: string

+ Crs: projection

+ defaultLanguage: string

+ hideLoginButton: boolean

+ enable3D: boolean

+ hideLanguageSwitcher: boolean
+ initialExtent: BoundsMaodel

+ maxExtent: BoundsModel

+ authorizationRules: AuthorizationRuleGroup(]

3

ApplicationFormComponent |
+ application: ApplicationModel

pa

7

v Tailormap Viewer - Admin api \«"

<<Enumeration==
GeoServiceProtocolEnum

WMS = 'wms'

WMTS = 'wmts'

XYL = "xyz'

TILESET3D = TilesetaD'

<<Interface==
AppSettingsModel

< ]-- -

+ i18nSettings: 118nSettingsModel =]

+ UiSettings: UiSettingsModel
+ layerSettings: Record<string, AppLayerSettingsModel=

+ applicationForm

R

<<lInlerface==
ApplicationModel

+ id: string

+ name: string

+ fitle: string

+ adminComments: string

+ previewText: sfring

+ crs: string

+ initialExtent: BoundsModel

+ maxExtent: BoundsModel

+ contentRoot: AppContentModel
+ settings: AppSettingsModel

+ components: ComponentModel[]
+ styling: ViewerStylingModel

+ authorizationRules: AuthorizationRuleGroup(]
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Tailormap Viewer - core

ApplicationMapService

+ store§: Store
+ mapService: MapService
1P ooo

+ constructor(store$, mapservice, ...):

+ get3DLayersAndLayerManagers(ExtendedAppLayeriModel[]):

Observable<(LayerModel[], CesiumLayerManager)=

+ convertApplLayerToMaplLayer$(ExtendedAppLayerModel[]):

Observable<LayerModel | null>
1P ooo

«selector»
selectLayersWithServices
Uses in constructor() «Selectors

= select3Dlayers

Switch3DComponent

+ enable$: Observable<boolean=
+ store$: Store
+ mapService: MapService

+ toggle():

&

Tailormap Viewer - map |1
MapService

+ map: OpenlayersMap

+ map3D: behaviorSubject<CesiumlLayerManager=
+ made3D: boolean

+ ngZone: NgZone

+ httpXsriTokenExtractor: HttpXsriTokenExtractor

+ constructor{ngZone, httpXsrfTokenExtractor):
1P ooo

+ getCesiumlLayerManager$():
Observable<CesiumLayerManager=

+ executeCLMAction():
+ make3Di):
+ Switch3D():
«interface»
Tileset3DLayerModel

\

«interface»
ServiceLayerModel

toggle() calls switch3D()

CesiumLayerManager

+ map3D: BehaviorSubject<OLCesium | null>
+ scene3D: BehaviorSubject<Scene | null=

+ constructor(OlMap):

+ init():

+ getMap3D%(): Observable<OLCesium=
+ executeMap3DAction():

+ getScene3D&(): Observable<Scene=

+ executeScene3DAction():

+ switch3D%():

+ createl ayer(LayerModel): Promise<Cesium3D0Tileset=

+ addLayer(LayerModel):
+ addlayers(LayerModel[]):

Uses
methods
CesiumlLayerHelper

+ create3Dlayer(LayerModel):
Promise<Cesium3DTileset=

+createTileset3DLayer(Tileset3DLayerModel):
Promise<Cesium3DTileset=
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