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Post-processing 3D Models:
Database Generation, Data Structuring,
and Conceptual Segmentation
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3D Data Sets
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3D Maya Arch3D Goals
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Build a 3DWebGIS system that...
curates models for posterity (archive)

allows analysis of the models in the context of an online, virtual research
environment (VRE)

use the models as visual storage containers linked to spatially-referenced
archaeological data
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-reality-based models at multiple scales
low-high resolution (from 30 cm —2 mm)

aerial and terrestrial laser scanning &
photogrammetry

3D Object Collection
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WEST ROOM

NORTH ROOM

EAST ROOM

DOORWAY

3D Object Collections
CAD models at multiple scales
- Sketch Up, 3D Studio Max

- Converted to .obj and segmented into
LoD’s to load as one approaches the object
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2D An Interactive 3D Temple Model

Strueture 10L-18, Copan - Hypothetical Reconstruction




Linking attribute data

0 Structuring and linking archaeological data to the

model for greater “transparency”
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General Information DrowingeaMoes
Tifle | Temple-22 J
Brief Description | 3D CAD model of the Jv§'s hypothetical recontruction of Temple 22 I Existing Drovings ? @ ves Qo — ,
! Temple 22 CAD Model ‘ I
ModelType | ] ReaityBasedz Oyes @no M — J
Created By | Maurizio Forte et al. ] Created On|| 2011 | Fiolect E »‘
Software | 3D Sfudio Max Husotor| \
i [Jtextured [[] Color Vertex X Segmented [X] Georeferenced jiecnil ‘
R e s Type {3D Model |
Georef. nfo | J L J
| | Relofive Resolution| [v =3
No. Triangles | | No. Points | frtd -
Copyright [MuyaArchSD/UC Merced Lin '; to Record:
_ HleName | o formot| ) ot | [structure 10122 1D 2533 ]
‘File Location ‘J L
URL | | Data Location| UC Merced )|
Photogrammetry E
Createdsy | | Created On | ]
Cam. Model | | Com. Lense | ]
GeometeCalll | Rodiometrie Call| _ ]
No. of photos | | Fie-Format | | Fie-size | ]
Avg.GSD | | image Type O digital O analog



_ 3DWebGIS System Modules

STONE OBJECT

PostgreSQ)L

Database for 2D and 3D geometries Archaeological Database
?m o
©)
3D World Browser mHigh-resolution SingleObject

2D Browser .
Viewer



Archaeological Database IDAIl.field
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3D IDAI.field

SToNE OBJECT

l:] Altar D Vessel D Panel D Bench
E Stela D Deceration [] Stair

[ architectural seuipture [ Indeterminate South Side
D Incense Burner D Quarry Stone

Project
| Protosropner s

Grupo Principal {

) ] ] |

Year | 1

BnefDesc felc B, Eost Side; Impersomr ication Theme

Long Desc. | Ruler 13 personlﬁes the local god Mo’ Witz A;cw

514 :]Bnef Desc. S'reloB East Side; Location Theme -

2 Y 2014-04-08
theme pe[locaion | ] Compostien| murponel | , |

Long Desc.

Filemaker Pro Software. Used by DAI archaeologists for data-entry and data structuring.
Supports 2d images, PDFs, video, sound, etc., but not well equipped for 3D models
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Data Structuring:New iDAl.field 3D Models Table

3D MoDELS

s |steleB

Stela B

laser scan

24

loserscan ———[v] caity sasea? @ yes Orno
Alessandro Rizzi n | 2010

Innovmetric Polyworks

s |D Textured []Color Vertex []Segmented [ ] Georeferenced

[ .2
3801096 | 1902955

t | MayaArch3D/FBK

i

le-Size | 321,172KB

| |l B0 |
o
O
Q
w
@]
Q
=
ek
Q
=
o]
= }
N

abio Remondino

S =
~o

Stela B 3D Model

2 —

e

Stone Object, CPN 3, ID 2393

Table for managing meta-data on the 3D models themselves




AFEI,CDH 3DWebGIS System Modules

STONE OBJECT

PostgreSQ)L

Database for 2D and 3D geometries Archaeological Attribute
Database (IDAl.field)

L

3D World Browser High-resolution SingleObject
Viewer

2D Browser



Data Structuring and Segmentation
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201: Temple sub. Tomb Ceiling
Lot (Feature); ID: 31802

202: Temple sub. Tomb Floor
Lot (Feature); ID: 31798

204: Temple sub. Tomb Stairs
Lot (Feature); ID: 15193

200: Temple sub. Tomb Wall
Lot (Feature) (N); ID: 16639

230: Temple sub. Tomb Wall Niche ‘

115: Temple sub. Tomb Lot (Feature); ID: 31805

Lot (Feature); ID: 7519

230: Temple sub. Tomb Wall Niche ‘

[ 113: Temple sub. Stair ] ( 200: Temple sub. Tomb Wall ] | Lot (Feature); ID: 31806 |
ple Substructure Lotl(Eeatirell(WhinEIED | Eotl(Eeatiie () IDgtcai0 ( 232: Temple sub. Tomb Wall Door ‘

Structure; ID: 16809 Lot (Feature); ID: 2??

113: Temple sub. Stair ]

Lot (Feature) (N); ID: 16508 200: Temple sub. Tomb Wall

Lot (Feature) (S); ID: 16641

230: Temple sub. Tomb Wall Niche ‘

114: Temple sub. Platform Lot (Feature); ID: 31803

Lot (Features); ID: 16543

200: Temple sub. Tomb Wall
Lot (Feature) (W); ID: 16642

230: Temple sub. Tomb Wall Niche ]
Lot (Feature); ID: 31804

165: Temple super. Storey Room Bench
Lot (Features); ID: 15129

139: Temple super. Storey Outer Wall ‘

Lot (Features) (W); ID: 14153
110: Temple/ House (Type 4)

Structure; ID: 2526

144: Temple super. Storey Room Ceiling |

139: Temple super. Storey Outer Wall Lot (Features); ID: 31800

Lot (Features) (E); ID: 15244

166: Temple super. Storey Room Floor
Lot (Features); ID: 31796

139: Temple super. Storey Outer Wal

Lot (Features) (N); ID: 15245 151: Temple super. Sto

ey Room Wall Door
Lot (Features) (E Jamb); ID: 15623

145: Temple super. Storey Room Wall
Lot (Features) (N); ID: 16464

140: Temple super. Storg
Room (N); ID;,

151: Temple super. Storey Room Wall Door
Lot (Features) (W Jamb); ID: 15624

145: Temple super. Storey Room Wall ] f 149: Temple super. Storey Room Wall Niche
Lot (Features) (E); ID: 16450 Lot (Features) (E); ID: 31793

112: Temple Superstructure 132: Temple super. Storey
Structure; ID: 16730 Structure; ID: 17612

145: Temple super. Storey Room Wall
Lot (Features) (S); ID: 16507

145: Temple super. Storey Room Wall

149: Temple super. Storey Room Wall Niche
Lot (Features) (W); ID: 16509

Lot (Features) (W); ID: 31794

151: Temple super. Storey Room Wall Door l

145: Temple super. Storey Room Wall Lot (Features) (E Jamb); ID: 15625

Lot (Features) (N); ID: 31807

151: Temple super. Storey Room Wall Door l

140: Temple super. Storey Room [ 144: Temple super. Storey Room Ceiling | Lot (Features) (W Jamb); ID: 15626

Room (S); ID: 7585 Lot (Features); ID: 31801

166: Temple super. Storey Room Floor
Lot (Features); ID: 31797




3D 3D Model Segmentation — Issues

Superstructure - SN: 16730




A%CDH 3D Model Segmentation —Issues

What to do about corners?

Exterior East Wall - SN: 15244 Ext. West Wall - SN: 14153



3D Model Segmentation - Issues

PostgreSQL

Database for 2D and 3D geometries Archaeological Database
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80: Stela

Stone @gject

Stela "Body" Glyph (N side)

Inscription

Stela "Body" Glyph (S side)
81: Stela "Body" ) Inscription
Stone Object
82: Stela Pedestal
Stone @ject Stela "Body" Motif (E side)
Iconography

3D Model Segmentation — Stela B

[ Stela "Body" Glyph Individual

Inscription

[ Stela "Body" Glyph Individual |

Inscription

 stela "Body" Glyph "Left-over" |
S Inscription




Challenges in Segmenting Objects

1. Segmentation is time-consuming. What
about procedural segmentation (automatic
recognition of model parts) for Maya
architecture?

2. Structuring meta-data to match 3D object
hierarchies requires close collaboration

3. The result must makes sense for the
model, AND maintain the usability of the
database(s) from which the data is retrieved



*3p Challenges : how to structure and segment data to...

visualize uncertainty (physical or temporal)

visualize settlement and architectural change
over time

‘ use standards to share data with other
databases- Arachnae, Europeana, etc




"1~ B~ 3P Conclusion

To ensure that a 3D model is useful for scientific research even
after the model has been generated...there is still a great deal of
work to do with structuring and segmenting the data!

In researching this process, we have developed...

e a standard set of meta-data that should be collected for 3D
models in cultural heritage

* aconceptual data structure for segmenting 3D models of
archaeological structures and monuments.

Plan for plenty of time for the 3D modeler and disciplinary
specialist to collaboratively post-process and annotate their

models for long-term accessibility, usability, and transparency.
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Maya Arch 3D | 3D
6 mayaarch3d.org

12 Meistbesuc| __: Erste Schritte & Aktuelle Nachrichten

Bundesministerium
fiir Bildung
und Forschung

Home

Collaborative Project: “MayaArch3D: A Web-based 3D-GIS for the Analysis of the

Archaeology of Copan, Honduras”

There is a need in the social-sciences and humanities for a 3D Web GIS with analytical
tools that allow researchers to analyze 3D models linked to spatially-referenced data
Geographic Information Systems (GIS) allow for complex spatial analysis of 2.5D data. For
example, they offer bird's eye views of landscapes with extruded building footprints, but
one cannot “get on the ground” and interact with true 3D models from a pedestrian

www.MayaA g

Thank you!



http://www.mayaarch3d.org/

