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3D Volumetric Scanning  
 
Volumetric scanning generates voxels:  

Voxels are 3D equivalent of pixels
Volumetric Scanners:  Computed Tomography (CT), Synchrotron Tomography,
Magnetic Resonance Imaging (MRI), Confocal Microscopy

 
What volumetric scanning is not:  

Photogrammetry
Reflectance Transformation Imaging  
Laser surface scanning

Produces surface meshes (not voxels) enabling 3D printing
From voxel data, one can generate surfaces meshes; the reverse is not

true
 
 

Today’s talk:  
CT  Scanners
CT  Scanning in Research
CT Scanning for Collections
Managing CT Data as part of a Collection – voxels as a new data species

 



THE CRANIAL MORPHOLOGY OF THRINAXODON
LIORHINUS SEELEY (1974) by Steve Fourie

Annals of the South African Museum

0.2 mm mechanical (destructive) serial sections

wax plate reconstruction (now lost?)

Thrinaxodon liorhinus
image courtesy of F A Jenkins, Jr.

 analog illustrations, selected slices



Thrinaxodon – Original 1992 CT dataset



UTCT
The University of Texas High Resolution Computed

Tomography Facility 

founded 1997

We had to have our own instrument to
innovate.



Computed Tomography 2014

High-Resolution X-ray Computed Tomography Facility

Principal Research Instrument: Dual High-
Energy, High-Resolution scanners Xradia Micro CT Scanner

Old and new Image Processing Lab, Data Management System



Xradia Micro CT scanner

•X-ray source: 40 kV - 150 kV

•Scintillator-coated lenses (0.5X 35-mm
lens, and 4X, 10X, 20X and 40X
microscope objectives)

•2048x2048 CCD camera

•Captures up to 2000 slices in a single
turntable rotation

•Voxel sizes are 1/1024 or 1/2048 of the
imaged volume diameter, ranging down to
0.2 µm.

   



SMS  Scanner  1992 UTCT  ACTIS  Scanner  1997



Time Comparison: Pig skull
ACTIS: 353 minutes North Star: 36

minutes
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Movies: Research Applications
 
01 Mus slices
02 Mus Spins
03 Chamaleo color
04 JuvieHelo
05 MoNose
06 Segmented Skull
07 Zaglossus endo
08 Lanthanotus
09 Flamingo
10 Nycti
11 MoThrx
12 Smonodelph
 
 
 

























CT imagery in
conventional

illustration





 
 



 







































































Voxel Axiom
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Voxel Axiom

 
Insofar as Voxel Datasets are the sources of new

discovery….
 

….then Voxel Datasets are of evidentiary status
comparable to biological specimens, or
molecular sequences……

 
….and they must be released for validation and

repurposing.





 

 

  

  

Finishing the Job…….



Digital Morphology
an NSF Sponsored Digital Library at the University of Texas 

 
 

www.DigiMorph.org



1993 MS-Dos platform 1995 MS Windows 3.0



Holotype
 

Microraptor gui
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Xu, X., et al., 2003,
Nature: 421: 335-340
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……and the revolution was on!
 

 


