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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

analog illustrations, selected slices

wax plate reconstruction (now lost?)
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Thrinaxodon — Original 1992 CT dataset






Computed Tomography 2014

High-Resolution X-ray Computed Tomography Facility

Pincipal Research Instrument: Dual High-
Energy, High-Resolution scanners

Old and new Image Processing Lab, Data Management System



Phoenix

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 um.
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Time Comparison: Pig skull

ACTIS: 353 minutes North Star 36
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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 Nyciti

11 MoThrx

12 Smonodelph
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Mammalia @ ossified ethmoid supports olfactory epithelium
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Map of the "Archaeoraptor" slab
as it was presented for CT scanning at
the University of Texas High-Resolution X-ray CT facility
on July 29, 1999.
KEY
Bones

Verifiably associated bird skeleton,
lying in natural burial position

Unverified "associated bones"

KSlab Facing Pieces

la-w Naturally associated facing pieces

"Associated pieces" with no verifiable relationship to 1a-w

N

~ W
s . w
o

% unverified associated "left" femur pieces

4a-j Piece and counter-piece of left tibia/fibula

i

Piece and counter-piece of right foot/ankle

bone fragment pieces

=

dromaeosaur tail pieces

12a-c

13a-b

A-HH Shims



A FLYING DINOSAUR?

WOOT, Y TN GO

‘IT'S A MISSING LI

between terrestrial
dinosaurs and

birds that could
actually fly”

—STEPFHEN CZERKAS

With srme of 3 primitive bird and the 1ail of
a dinosaur, this creature found In Lisoning
Province, China, Is a true missing link in
the complex chain thet connects dincsaurs
to birds. Sclamists fundad by National
Geographic studied the animal, nomad

Archaeorapior lisoningoeneis, under ultra-
violet Eght (abave) and used CT scans to
view parts of the animal cbscured by rock,
Preliminary study of the arms suggests that
it was a batmar flier than Archasopraryx, the
oarlioat known bird. ita 1ad, howover, is

strikingly similor to the otiff tails of a family
of predatory dinossurs called dromae-
osaurs. This mix of advanced snd perimitive
features is sxactly what scientists would
expect to find in dinosaurs axparimenting
with flight. Stephen Crarkas, who led the

study of tho specimen, rocenetructed the
new animel {inset), which resembles
Archaeoptecyx. “ This tossil is parhaps the
best evidence since Archaeopteryx that
bircs did, in fact, avolve from cortain types

of c_omivoroua dinosouwrs,” says Crorkoa,
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Finishing the Job.......
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1993 MS-Dos platform 1995 MS Windows 3.0
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THRINAXODON




Holotype

Microraptor gui

Xu, X., etal., 2003,
Nature: 421: 335-340
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DIGITAL ATLAS OF THE SKULL

Timothy Rowe ¢ William Carlson ¢ William Bottorff
Foreword by Everett C. Olson

University of Texas Press
Austin
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