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“Seamless Astronomy”



worldwidetelescope.org

The Power of a “WorldWide Telescope”

http:/adsass.org
http://worldwidetelescope.org


View and compare 
images from across the 

electromagnetc spectrum 

Finder Scope links to 
Wikipedia, publications, 
and data, so you can 

learn more

Context globe 
shows where 
you’re looking.

Control time to study how 
the night sky changes 

Context bar shows 
items of interest in 
current field of view

Seamlessly explore 
imagery from the best 

ground and space-based 
telescopes in the world

Much more than “just” 
the sky at night!   

3D features can  take 
you to other planets, 

stars & galaxies.  

Expert led tours of 
the Universe

The Power of a “WorldWide Telescope”

worldwidetelescope.org

http:/adsass.org
http://worldwidetelescope.org


The Power of a “WorldWide Telescope”



What is it?



BIG DATA and ”Human-Aided Computing” 

example here from: Beaumont, Goodman, Kendrew, Williams & Simpson 2014; based on Milky Way Project catalog (Simpson et al. 2013), which came from 
Spitzer/GLIMPSE (Churchwell et al. 2009, Benjamin et al. 2003), cf. Shenoy & Tan 2008 for discussion of HAC; astroml.org for machine learning advice/tools

mark bubbles

machine-
learning 
algorithm 
(Brut)

http://dl.acm.org/citation.cfm?doid=1357054.1357188
http://www.astroml.org


BIG DATA and ”Human-Aided Computing” 
mark neurons

machine-
learning 
algorithm 
(RF+CRF)

example here from: Kaynig...Lichtman...Pfister et al. 2013, “Large-Scale Automatic Reconstruction of Neuronal Processes from Electron Microscopy
Images”; cf. Shenoy & Tan 2008 for discussion of HAC; astroml.org for machine learning advice/tools (Note: RF=Random Forest; CRF=Conditional Random Fields.)

http://dl.acm.org/citation.cfm?doid=1357054.1357188
http://www.astroml.org


BIG DATA and ”Human-Aided Computing” 

example here from: Beaumont, Goodman, Kendrew, Williams & Simpson 2014; based on Milky Way Project catalog (Simpson et al. 2013), which came from 
Spitzer/GLIMPSE (Churchwell et al. 2009, Benjamin et al. 2003), cf. Shenoy & Tan 2008 for discussion of HAC; astroml.org for machine learning advice/tools

mark bubbles

machine-
learning 
algorithm 
(Brut)

http://dl.acm.org/citation.cfm?doid=1357054.1357188
http://www.astroml.org
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“Is Nessie Parallel to the Galactic Plane?”
-A. Burkert, 2012



The Milky Way Galaxy “Galactic Plane”



“Is Nessie Parallel to the Galactic Plane?”
-A. Burkert, 2012
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In the plane! And at distance of spiral arm!

Goodman et al. 2014



+20 pc

-20 pc

100 pc

Smith et al. 2014, using AREPO (hydro+chemistry, imposed potential, no B-fields, no local (self-)gravity, no feedback)Galactic Longitude (l)
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The “Skeleton” of the Milky Way

Computer Simulation
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NESSIE in glue
glue

multidimensional data exploration

+WorldWide Telescope



3D

2D

Data Abstraction

Statistics
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Linked Views of High-dimensional Data

figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”

glue
multidimensional data exploration

http://adsabs.harvard.edu/abs/2012AN....333..505G
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NESSIE in glue
glue

multidimensional data exploration

+WorldWide Telescope
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Literature as (a filter for)  Data

http://adsass.org/wwt
https://www.authorea.com/users/23/articles/8762-the-paper-of-the-future


The Power of a “WorldWide Telescope”



ADS 
1992

ADS All Sky Survey 
2014

WorldWide Telescope 
2008

Zooniverse 
2009

Astrometry.net 
2011

Astronomy Image Explorer 
2014

Astronomy Rewind 
2017

0. ADS All-Sky Survey offers (filtered) article 
density layer on the Sky 

…automatically, applying astronometry.net to 
wide-field optical images, or

via  “Astronomy Rewind” Zooniverse Citizen 
Science Project

ADS All-Sky Survey & Astronomy Rewind

“historical” 
images

“recent” 
images

  1. Images Extracted from Journal Articles  

2. Missing coordinate metadata added 
back to images, either…

”putting articles and images (back) on the Sky”

4. New button in Astronomy Image Explorer offers image-in-
context, using AAS’ WorldWide Telescope in the browser

3. “Solved” images returned to ADS & Astronomy Image Explorer

click entries 
on the 

timeline to 
try out 

services

https://ui.adsabs.harvard.edu
http://adsass.org
http://worldwidetelescope.org
http://zooniverse.org
http://astrometry.net
http://www.astroexplorer.org
https://www.zooniverse.org/projects/zooniverse/astronomy-rewind
https://www.flickr.com/groups/387956@N23/pool/with/32872814166/
https://www.flickr.com/groups/387956@N23/pool/with/32872814166/


glue
multidimensional data exploration



El Futuro



The challenge of 3D Selection

A state-of-the-art 3D model of the stars & gas near the Orion nebula, created at Orion (un)plugged, Vienna, 2015. 
Expert builders (~20 total)  include: Joao Alves, John Bally, Alyssa Goodman & Eddie Schlafly. (cf. “Image & Meaning” workshops by Felice Frankel) 

YouTube video explanation; WWT Tour

https://www.youtube.com/watch?v=YHHJ_8jjg4M
http://www.dropbox.com


El Futuro
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