
What’s up with the Astronomer*?

Goodman et al. 2006Buckner et al. 2005

*Astronomer=Alyssa Goodman, PhD ’89, Prof. of Astronomy 
& Director of the Initiative in Innovative Computing (IIC)
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“COMPLETE”

The COordinated Molecular 
Probe Line Extinction 

Thermal Emission Survey of 
Star Forming Regions

Buckner et al. 2005Goodman et al. 2006

http://www.cfa.harvard.edu/COMPLETE/
http://www.cfa.harvard.edu/COMPLETE/
http://www.cfa.harvard.edu/COMPLETE/
http://www.cfa.harvard.edu/COMPLETE/


The AstroMed Story

“Viz has failed 
the scientific 

community…”

Computer
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COMPLETE=COordinated Molecular 
Probe Line Exinction Thermal Emission

mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al. in prep.)

Optical image (Barnard 1927)
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Real 3D space

3D rendering: GE Healthcare
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http://www.gehealthcare.com/usen/ct/case_studies/products/brainimg.html
http://www.gehealthcare.com/usen/ct/case_studies/products/brainimg.html


“Position-Position-Velocity” Space

3D rendering: AstroMed /N. Holliman (U. Durham), using VolView (ITK-based)
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AstroMed@



 

How do stars form in 

our Galaxy today?

What does the wiring 

diagram of the human 

brain look like?

How should we model 
blood flow in the human 

body from atomic to 
physiological scales?

How is science best 

communicated?

How should we use 

technology in 

teaching?

What’s “Dark Energy”?

What are the earliest 
structures in the 

Universe?

Initiative in Innovative Computing at Harvard



Generalizing & Sharing

Changing the future of 
scientific publishing. 

Open-Source code released, and 
explained, as it is developed.



Scalability

106 pixels   this projector
107 voxels an MRI of your brain, at 0.5 mm resolution
108 voxels Perseus COMPLETE data cube
…………………………………………………………………………………………………………………………………
1014 voxels the Connectome, 0.5 mm3 of brain tissue

1016 pixels Google Earth Imagery at 1 foot resolution

1019 voxels Google Earth 3D, ±1000 feet of elevation, 1ft. res.

1022 voxels the Connectome, full human brain



Google Earth, 2007

51 second movie, downgraded to 640 x 480 (compressed to 19MB); original was 1440 x  900 (uncompressed .mov 1GB) 
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