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AECD” MAYAARCH3D PROJECT — FBK GOALS

O 3D data collection, modeling and visualization from landscape scale (territory, heritage

site, archaeological area) to object scale (temple, relief, artifact)

O 3D surveying and modeling of Maya heritage for:
» documentation and digital conservation
» archaeological analyses & studies
» virtual anastilosis
>

web access / sharing digital resources
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AF%CDH 3D SURVEYING & MODELING PIPELINE

U 3D surveying and modeling = complex system of decisions, processes and
representations

Project design / Planning Specifications / Requirements

Data acquisition

3D model generation

3D model segmentation &
optimization

Specifications / Requirements

Data representation Users / World

LA
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AECD“ SPECIFICATIONS & REQUIREMENTS

= Archaeological studies & analyses

- Reality-based 3D models

- High resolution geometric models + high resolution textures

= Web access / sharing
- Reduced / Optimized 3D models (low number of polygons, medium resolution
texture)

CRIA - 2317
High Resolution - 5 M. Polygons Low Resolution - 100.000 polygons
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AI%CDH 3D SURVEYING in Copan

3D Surveying & Modeling

T

REALITY-BASED NOT REAL

- PHOTOGRAMMETRY

- REMOTE SENSING

- COMPUTER VISION

- LASER SCANNING

- CLASSICAL SURVEYING

- COMPUTER GRAPHIC
- PROCEDURAL MODELING

» Field campaign in 2009:
L Great Court, East Court, Stela A, Stela B

» Field campaign in 2013:
O Temple 18, Stela 11, different artefacts, Virtual Tour
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N ANT/AER DATA ACQUISITION - 2009

1 Great Court, East Court, Stela A, Stela B

O Integration of different 3D recording techniques (UAV & terrestrial
photogrammetry, terrestrial laser scanning, GPS)

O 3 days of acquisitions in collaboration with ETH Zurich
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3D DATA ACQUISITION - 2009

East Court

R R 44
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N ANT/AER DATA ACQUISITION - 2013

O Entire valley, Temple 18, artefacts in the museum, Virtual Tour

O Integration of different 3D recording techniques (LIDAR, terrestrial
photogrammetry, terrestrial laser scanning, GPS)

O 1 week of acquisitions
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3D DATA ACQUISITION — 2013

LIDAR on the Copan valley, ca 25 sgkm, ca 15 pts/sgm




DATA ACQUISITION - 2013
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“3D DATA ACQUISITION - 2013
LIDAR on the Copan valley, ca 25 sgkm, ca 15 pts/smq
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ARCH

3D DATA ACQUISITION - 2013
LIDAR on the Copan valley, ca 25 sgkm, ca 15 pts/smq

N

S o )

Off  300f 1000& 1500f 2000& 2500 [} GO Wk

DTM (ground + structures, i.e. last returns)
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\YAA % DATA ACQUISITION — 2013
LIDAR on the Copan valley, ca 25 sqgkm, ca 15 pts/smq
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- DATA PROCESSING & 3D MODELING

* Image-based method (outdoor & indoor)

Image data acquisition

Image pre-processing

Calibration and orientation

Measurements & 3D point
cloud generation

aaacaae W‘C\'Hﬂ

Surface generation and o
Texture Mapping Iimi'l‘! I l ll
IIDQMMHHH
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Geometric / Radiometric
optimization

Visualization, GIS products,
replicas, inspection, virtual
restoration, etc.
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3D DATA PROCESSING & 3D MODELING
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pons/copan/3D/final.obj

AECD” DATA PROCESSING & 3D MODELING

* Image-based method (2013)
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DATA PROCESSING & 3D MODELING

= Range-based method

Range data acquisition
(3D point cloud)

Editing and alignment

Surface generation and
Texture Mapping

Segmentation

Geometric / Radiometric
optimization

Visualization, GIS products,
replicas, inspection, virtual
restoration, etc.
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DATA PROCESSING & 3D MODELING

3D

ARCH
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AECD” 3D MODEL SEGMENTATION

= Segmentation
Semantic segmentation from an archaeological / historical point of view
Geometric segmentation of the 3D models

Main Structure
|

Superstructure Substructure

1 1
c

Room 1

Exterior Walls

Interior Walls Bench NE and NW
Jambs
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= Segmentation

- So far, fully manual approach — automated methods do not work on complex

reality-based 3D models

- Different levels of segmentation

Entire object

3D MODEL SEGMENTATION

One side
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3D 3D MODEL SEGMENTATION

Segmentation problems
How is the hieroglyph defined?
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AECD” 3D MODEL OPTIMIZATION

= Optimization
- To deliver web-compliant 3D models, to facilitate interaction, navigation and
visualization

- To fulfil visualization tool capabillities

Resolution Vertex Polygons SIZE (MB)
High 987.151 1.972.140 203
Medium 150.623 300.000 29,9
Low 10.156 20.000 2,31
Full res. Medium res. Low res.
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../CRIA final 3d Models/4_C1/C1_20000p_tx.mlp

3D 3D MODEL OPTIMIZATION

= Optimization
- Try to keep a good compromise between size, texture & geometry

2317 007
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3D 3D MODEL OPTIMIZATION

= Optimization

- Fully automated procedure BUT flatness & curvature must be considered and
controlled

TEMPLE 18 - 800ill6Ag0fygaipgons
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AR3CD” FURTHER PRODUCTS

- Archaeological & architectural analyses
- Validate old maps with the new 3D results
- Use new section for 3Dhypothetical reconstruction

<F G<p>H 1>
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3D
Virtual tour (on-going)
- Panoramic images for virtual access

- Immersive visualization
" -

I~

FURTHER PRODUCTS

Nikon D3X
- 25 Camera position

- 1950 Images acquired




AR3°S FURTHER PRODUCTS

* MAYAARCH3D viewer
Developed by Heidelberg University

L Fuliscreen mode

Camera Projection:
Perspective  Orthographic

View from:

A s i
pat
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MAYA CONCLUSIONS

O Reality-based 3D surveying and modeling of the Copan site for
archaeological analyses, remote studies, virtual reconstruction & web data
sharing

O

Photogrammetry & laser scanning as complementary techniques

O

Data processing quite straightforward but problematic and demanding the
segmentation and optimization steps

Lack of practical solution for segmentation of large and complex 3D models
Fulfil the visualization tool capabilities and web limitations

Keep the high resolution models only for off-line analyses

DDDD

It's mandatory to keep good communication and discussions between
mterdlsc:lpllnary partners for the success of a project CHET -
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