Linked-View Visualization
of High-Dimensional Data
in glue
glue

multidimensional data exploration

Alyssa A. Goodman
Harvard-Smithsonian Center for Astrophysics & Radcliffe Institute
with Chris Beaumont, Michelle Borkin, Penny Qian & Tom Robitaille

$
@aagie
@glueviz
@astrofrog

glueviz.org
github.com/glue-viz
Tom Robitaille, lead developer

James Webb
Space Telescope

“Linked Views”

glue

multidimensional data exploration

Open Source Python, on GitHub
3D+

Linked Views of High-dimensional Data
John Tukey

2D
3D
100

Data Abstraction

Statistics

75
50
25
0
figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”

John Tukey’s Legacy

PRIM-9
PRIM-H

XGobi

1970

1980

1990

GGobi
RGGobi

2000

2010

Data-dimensions-display

1D Columns = “Spectra”, “SEDs” or “Time Series” (x-y Graphs)
1D:
2D: Faces or Slices = “Images”
2D
3D: Volumes = “3D Renderings”, “2D Movies”
3D
4D
4D: Time Series of Volumes = “3D Movies”

Linked Views of High-dimensional Data (in Python)

Glue

glue

multidimensional data exploration

video by Tom Robitaille, lead glue developer
glue created by: C. Beaumont, M. Borkin, P. Qian,T. Robitaille, and A. Goodman, PI

“But wait, there’s more.. "

glue

multidimensional data exploration

“But wait, there’s more.. "

glue

“cuts” along arbitrary paths
flood-fill selection (2D, 3D)
export to d3po, plotly
custom viewers (e.g. GIS, WorldWide Telescope, Super Mario)
plot manipulation/customization (via Matplotlib)
flexible import/export
saved sessions (.glu)
Anaconda Navigator install/upgrade

Yes, please do go start adding code now, at github.com/glue-viz.

multidimensional data exploration

Integration

The challenge of
3D Selection

Au
Authorea

LETTERS

NATURE | Vol 457 | 1 January 2009

a

using 2D maps of column density. With this early 2D work as inspiration, we have developed a structure-identification algorithm that
abstracts the hierarchical structure of a 3D (p–p–v) data cube into
an easily visualized representation called a ‘dendrogram’10. Although
well developed in other data-intensive fields11,12, it is curious that the
application of tree methodologies so far in astrophysics has been rare,
and almost exclusively within the area of galaxy evolution, where
‘merger trees’ are being used with increasing frequency13.
Figure 3 and its legend explain the construction of dendrograms
schematically. The dendrogram quantifies how and where local maxima of emission merge with each other, and its implementation is
explained in Supplementary Methods. Critically, the dendrogram is
determined almost entirely by the data itself, and it has negligible
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