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Agenda

* Research Areas in the scope of
3D Web GIS and Cultural Heritage

* Two approaches used in MayaArch3D

— Approaches for Data Handling
especially combining LoD, Hierarchical Semantic
Segmentation and Database Separation

— Approaches for 3D Analysis in CH Web GIS
Applications
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Research Areas
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Characteristics

BIG amount of data
Heterogeneous types of data

Va rying spatial extent of data

Multiple Representations of data
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Characteristics

BIG amount of data
Heterogeneous types of data
Va rying spatial extent of data
Multiple Representations of data

more Heterogeneous types of data

Vector, Raster, Geodatabase, OGC-Services and -Formats

Georeferenced data
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Characteristics

Limited memory control

SMALL amount of data Slow data loading

Framerates

Restricted 1o JPEG, PNG Few graphic formats
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Approaches for Data Handling

Make all the data available but load and show only what is needed!
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Level of Detail-Quadtree-Tiling

[
1024m

512m

8192m —258m

Origin: 264480.0, 1638000.0

LOD1: 60.000 cut into 64 tiles of 1024x1024m
LOD2: 120.000 cut into 64*4 tiles of 512m?
LOD3: 240.000 cut into 64*4*4 tiles of 256m?
LOD4: 480.000 cut into 84*4*4*4 tiles of 128m?
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Hierarchical Semantic Segmentation,
Multiresolution, Multiple Representations &

Seperated Databases

LOD1 LOD2 LOD3 LOD4
30 polys 1000 polys 50.000 polys 300.000 polys

ID 2222

Ontology of Objects o @ » p‘| @g

LODS and ID 3333 Bod

other Representations .. i /| &/
share ohe ID D... ‘l @[
ID... . @
D ... @
D ... @\
D .... .

Source: Auer, Agugiaro, Billen, Loos, Zipf (2014)
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Hierarchical Semantic Segmentation,

Multiresolution, Multiple Representations &
Seperated Databases

N R
(D W3DS —
PostGIS J THREE o 3D

Scene format
15&2x Geometry Sewic?) compzfnents

. MayaArch3D
FrleMakeer_{ . )
Kd/ Attribute Service )

Databases Web Services Client
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Hierarchical Semantic Segmentation,
Multiresolution, Multiple Representations &
Seperated Databases

2D Geobrowser Attributions & References.

MayaArch3D Scene Viewer
for georeferenced data

Active Layer. DEM LOD1 - LOD4

4 Terrain
* DEM LOD1 - LOD4
4 Structures.
® Structures LOD2
* Stela Titoror
* Stela 13

(] User-generated

¥ Tools.

% Interactive llumination.

Light ntensity:
@ GetFeature nfo

4 Pick Coordinates

Fr— MayaArch3D Single Object Viewer

@ Gt Fesire o

Name: object_4304_31813_140312
Segmentation levels:

Complete attribute list of Stela B

You selected: e _—

Nummer_Katalog: 3 ~ object 4304 31813 AN ~Orhesrastie
: X - . View hom

[Ueberschrift} MaysirchaD - Stone Obiect which is part of
DS_Bearbeitungsdatum; 2014-04-08 group 4301 31811 Fou ]
Arbeitsnotiz: x N _L=d
Temporary_GUI_field: X which s part of. “] a: (F ‘ r-
£5_Toposi: . group 4298 null - B LY LS
[Hilfsfeld Havigation]; Steinobjekt © which is part of: (ud
[atierung]: Late Classic (700-800 AD) - Lale Classic (700-200 StelaB v

AD) /731-08-20 AD - 738-12-31 AD
Auto_Doku_Zeichnung_vorhanden: no
Auto_Doku_3DModel_vorhanden: yes

[Datierung]:
Late Classic (700-900 AD) - Late
Classic (700-800 AD) / 731-08-20

Kampagne: 2012 e
Temp_KommentarBauwerk: Grest Plaza
Masze_TicfeGesamt: 118 Beschreibung:
FS_SurveyiD: 1068 column of giyphs on north and
South sides, reiet less.
Temp_inschriftVorhanden: ves e s
Wassifizie rung_Allgemein Stels e ]
[Doku_Foto_Anzahil: e Chamber -
Maszo_BrefteGesamt: 1
Anlass:
0S_Bearbeiter: Jana Meyer
Ruier 13
[PreciseDatePlusBCAD]: 7310820
[Kurzinformatior] MAY3 - & Stela B Temp_MajorTheme:
Temp_AssociatedArifacts: two Goarse red-brown Unsliape, unburmishied Ruler 13 emerging from earth

sels
[Referenzkoordinate_vorhanden]: ja
[Ueberschrittiiew: Stone Obiect v

monster mouth crowned with
macaw heads; accompanied by

is ancestors; sun king (macaw)
and witz (mountain)

Height: 598.345
XY 4991.643 3222.254

PS_SteinobjektiD:
2383
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Approaches for 3D Analysis in Cultural
Hertitage Web GIS

Where is the data?
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Send Parameters
Receive Results

Client

Download Data and
analyse them locally
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Approaches for 3D Analysis in Cultural
Hertitage Web GIS

Server side processing

Send Parameters m Q
Receive Results > AN

OGC WPS Client
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Approaches for 3D Analysis in Cultural
Hertitage Web GIS

Client side processing

mee

Server Client
Download Data and
analyse them locally

&
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Approaches for 3D Analysis in Cultural
Hertitage Web GIS

How to use the GPU from JavaScript?

Vector data

Texture data WebGL API ) Raster data
Variables < i~

Custom Shaders
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Approaches for 3D Analysis in Cultural
Hertitage Web GIS

Visual Analysis in real time Georeferenced, user defined
raster overlay

Feature Orientation

Horizontal perpendicular
alignment of planes to a

point
H or i zon t a | S I e
perpendicular - Raster Overlay Material: no need
alignment of for texture coordinates

planes to a - Only .png, .jpg + worldfile

compass supported

direction - Geotiff support requires server side
conversion service
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The MayaArch3D Framework
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Server

Filemaker Pro

PostgreSQL / PostGIS
Geoserver (OGC WMS)
W3DS

Geometry Service

Attribute Service

pyWPS (OGC WPS)

Geomajas Server Component

(s, 2

Client

THREE.js
GIScene

MA3D SingleObject and Scene Viewer
Geomajas WebGIS Geobrowser
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Thank you for your Attention!
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