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LARGE DIVERSITY OF SIZE 
AND MATERIAL 



  



WHY DIGITIZE COLLECTIONS? 

 A. Preservation 

PATRICK CHAPPATTE, Mosul Museum Devastated, 2015. Published in Le Temps, 
Switzerland, February 28, 2015. © Chappatte 2015. 

Wikipedia, Felipe Milanez 2018 



WHY DIGITIZE COLLECTIONS? 

 B. Scientific studies 

3D print of a skull and its virtually extracted brain. © RMCA  

Multispectral digitization enhancing the visibility of the engraved auroch. 



WHY DIGITIZE COLLECTIONS? 

 C. Dissemination 

Virtual museum of Belgian Paleolithic Art 

Educational 3D model 

http://paleo-art.naturalsciences.be/EN_menu.html
https://sketchfab.com/3d-models/grass-snake-skull-anatomy-db3df239b97f4a008f8d0b2a2ffbbf2b


REVIEW OF 
DIGITIZATION 

TECHNIQUES 

 A. 2D/2D+  

 B. 3D surface scan  

 C. 3D of both external and internal 
structure 
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2D: COLLECTION DRAWERS 
 Pictures of entire boxes of specimens for inventory purposes 

 Using a Canon 5DsR with 50Mpx together with a 40mm allow 
to capture boxes with minimum deformation and high detail. 

 Setup cost: 3000€ 

Alternatively a 
smartphone with good 
photographic 
performance can also 
be used 



2D: COLLECTION DRAWERS 

PICTURE OF THE SETUP!!!! 

  





PICTURES OF THE BIRD COLLECTION 
MADE WITH A SMARTPHONE 



2D+: FOCUS STACKING 

 Allow to increase depth of field for photography of small 
specimens by recombining multiple pictures 

 Setup cost: depend on the lens used, 1500-3500€ 



DEPTH OF FIELD AND ITS 
RELATION TO APERTURE 

 Narrow aperture (high 
F-stop) = good depth 
of field but lack of 
sharpness, low light 

  

 Wide aperture (low F-
stop) = low depth of 
field, brighter 
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2D+: FOCUS STACKING 

 http://zookeys.pensoft.net/articles.php?id=4346 

  
 

http://zookeys.pensoft.net/articles.php?id=4346
http://zookeys.pensoft.net/articles.php?id=4346


2D+: FOCUS STACKING 



MICROSCOPIC SLIDE LABEL DIGITIZATION 

 Cost: 300€ 



MICROSCOPIC SLIDE LABEL DIGITIZATION 

  



2D: Gigapan - Focus Stacking Microscope 

Microscope Focus Stacking 2D+ 
Anoplura sp., RMCA 2015 

Cost: 45 000€ 



2D: Gigapan - Focus Stacking Microscope 

Anoplura sp., RMCA 2015 



2D+: Leica - Focus Stacking Microscope 

Ranops robinae sp. nov. 



2D+: SCANNING 
ELECTRON MICROSCOPE 
(SEM) 



REVIEW OF 
DIGITIZATION 

TECHNIQUES 

 A. 2D+  

 B. 3D surface scan  
 C. 3D of both external and internal 
structure 



From this To this 



3D SURFACE SCAN:  
STRUCTURED LIGHT 

 Projector + camera(s) 

 Projection of light pattern to 
obtain a 3D model 

 Poor to medium texture 
quality but good precision 

 Tripod or handheld 

 http://collections.naturalscie
nces.be/projects-
2/archive/workshop-24th-
and-25th/videos/hdi-3 

http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3
http://collections.naturalsciences.be/projects-2/archive/workshop-24th-and-25th/videos/hdi-3


ARTEC SPIDER Handheld 
Medium sized objects: 10-50cm 

Accuracy: 50 µm 
Cost: 20000€ 

 



Small objects: 1-10 cm 
Accuracy: 10-45 µm 

ARTEC MICRO 

Cost: 28000€ 



3D SURFACE SCAN: 
PHOTOGRAMMETRY 
3D from photographs 
Applicable to diverse scale: from a few centimeters to several 
kilometers 
Affordable (cost dependent on the equipment, our setup is 
less than 3000€) 
Easy to implement 



FOR THE VERY SMALL 
Focus stacking  

+  
photogrammetry 



THE SMALL SIZE 



THE MIDDLE SIZE 



THE LARGE SIZE 



AND FOR THE VERY LARGE 



FROM THE AIR 



SPHAEROPTICA + SCANT 

 3D measurements on 2D 
pictures, ideal for 
transparent structures such 
as wings or to visualize 
setae 

 Cost: 1000-3500€ 
(depending on camera and 
SfM software used => futur 
developpement toward all 
software open-source) 

Photogrammetry Sphaeroptica 



SPHAEROPTICA + SCANT 









REVIEW OF 
DIGITIZATION 

TECHNIQUES 

 A. 2D+  

 B. 3D surface scan  

 C. 3D of both external and 
internal structure 



 X-ray based technology 

  

More information: 
Keklikolou et al. 2019. 
Micro-computed 
tomography for natural 
history specimens: a 
handbook of best practice 
protocols. European Journal 
of Taxonomy 
 
DOI:  
10.5852/ejt.2019.522 
 

COMPUTED TOMOGRAPHY AND 
MICRO-COMPUTED TOMOGRAPHY 

https://www.researchgate.net/deref/http:/dx.doi.org/10.5852/ejt.2019.522?_sg%5B0%5D=ENXGmJ11P_FktzZ3A5PAWOiKYIbCOZXSyqo-WSftsD5pG-eHgmGpMYny1dtXOy1jUvM_hwnkFGyndaatIpS9xjHMYg.Ku56X1I9bfIbIOdBNVIUJkIX5ZGFiECPFlFgpeJ_0a_yWCe42iWWb0LbJf-oFK1BEtRyQ5VeJp_X-Ld3GVriVg


 MICRO-COMPUTED TOMOGRAPHY 

0.5 mm to 20 cm 





µCT 

Presenter Notes
Presentation Notes
Goniopholis skull 











REFERENCE 
 For more information: 
 Brecko, J., & Mathys, A. (2020). 
Handbook of best practice and 
standards for 2D+ and 3D 
imaging of natural history 
collections. European Journal of 
Taxonomy, (623). 
https://doi.org/10.5852/ejt.2020.623 



Valorisation 

















UPLOAD DANS VIRTUALCOL 
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UPLOAD DANS VIRTUALCOL 



3D printing 

3D PRINTING 



3D printing 



QUESTIONS ?   
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