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Federal Collections : a large diversity of material



BELSPO, 21-03-2013 - Digit

Belgian Federal Collections : a large diversity of scales

µm mm cm m
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High Resolution 3D digitization : new opportunites

Curation of collection
Virtual Backup (crash disaster)
« Non destructive technologies »
Sharing data with scientific community

Scientific Research
Acces to hidden structures
Morphometry
Virtual histology

Dissemination
– Virtual Museum
– New displays in Museum
–
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Reflecting surface

●Marble from Apamea, Syria



Mixed material surface

●Portable altar of Beauraing



Paleolithic Art

●Trou Magritte



Type specimens :
●Pan Paniscus



How?

CT scan & µCT  
x-ray based scan for external and 

internal structure
Photogrammetry

Surface scanning 
laser scanner, 

structured light scanner
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Engis 2 Maxillar CT  0.5 mm 3D model

From specimen to virtual model

M. Toussaint  (RW) & P. Semal (RBINS /TNT)
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2003 - Siemens VolumeZoom 4

Pixel size : ~ 200 µm
Slice thickness : 0,5 mm
Reconstruction 0,5 mm

Spy I mandible  : P. Semal (RBINS /TNT) St. Louryan (ULB)Reconstruction with Amira 3.1

2005 - Siemens Sensation 64

Pixel size : ~ 200 µm
Slice thickness : 0,6 mm
Reconstruction 0,1 mm

CT Improvement for the reconstruction
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a. b. c.

µ-CT : Skyscan 1076 

Resolution : 17 µm
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µCT : access to internal structures
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µCT : Ishango bone (DRC, 25 ky BP)

 Resin ?

Ishango 1
35 µm

Sediment
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Scientific collaborator,
Royal Museum for Central Africa, Tervuren, Belgium

Antoine Balzeau

UMR 7194 CNRS, Muséum national d’Histoire naturelle, Paris, France

Scientific co-responsible, AST-RX platform, MNHN
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1 mm

Platform AST-RX, MNHN Paris 

Meteorite

1 cm
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Surface scanners : Structured ligth or laser
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Nextengine surface scanner “Low Cost”
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Breuckmann μ-CT NextEngine

Surface scanner : texture 

3 k€250 k€60 k€
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Breuckmann

μ-CT

NextEngine

Steinbichler

Steinblicherμ-CT

NextEngine Breuckmann

Surface scanner comparison



Example : Spy Talus with Photogrammetry (Agisoft)

Photo 3D model



Example: Photogrammetry (Agisoft)
For large and small specimens

4 m 1-2 cm



Example: Photogrammetry (Agisoft) - Seeing better

http://mars.naturalsciences.be/agora-3d/wp/wp-4-evaluation-of-the-technologies-1/e-evaluation-of-photography-and-photogrammetry/agisoft/unity3d/spienne-unity3d/at_download/file


How to compare?
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Mini-Dome
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Mini Dome
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Mini Dome



19/02/13

Viewing
PDF 3D

Acrobat > 9
generic



WEB Viewing
Unity 3D

http://homes.esat.kuleuven.be/~mproesma/mptmp/cartouche/cartouche.html
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3D High Resolution Digitization

Great potential
« Non destructive »
Internal structures & texture
Digital Backup

–
But 
No unique technology, needs developments
Very time consuming
Large storage and IT infrastructure 

Then
Needs to work with a general strategy 
and with opportunities ...
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3D Pilot project

Nature Pole : 2

Art Pole : 3
Documentation Pole : 2

Space Pole : 1
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3D Pilot project strategy

In House :
Photogrammetry
Agora3D Support
~2000 € 

Range : 1cm-10m
Accuracy : 1/1000
Texture : ****
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3D Pilot project strategy

Renting :  
(before buy ?)
Laser scanner
~35000 € 

Range : 120 m
Accuracy : 2 mm
Texture : **



BELSPO, 21-03-2013 - Digit

3D Pilot project strategy

Shared Equipment : 
Structured light
~12000 € 

Range : 10 cm – 1 m
Accuracy : until 10 µm
Texture : **** 
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3D Pilot project strategy

Shared Equipment : 
Minidome
~11000 € (camera)
+ 1500 € /year 

Range : 1 cm – 10 cm
Accuracy : until 20 µm
Texture : ****** 
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