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Nobel Prize today. Good for the Universe, too.
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Nobel Prize in Physics awarded for black hole discoveries to Roger Pe...
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multidimensional data exploration
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Linked Views of High-dimensional Data (in Python)
glue

video by Tom Robitaille, lead glue developer
glue created by: C. Beaumont, M. Borkin, M. Breddels, T. Robitaille, C. Zucker, and A. Goodman, PI
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Linked Views of High-dimensional Data SS&=
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figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”
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Linked Views of High-dimensional Data

Data Abstraction

LETTERS

2> sapiens (human)

4 L ?:;:Pan troglodytes (chimpanzee)
- 03 ~' Pan paniscus (bonobo)
oé Gorilia gonlia (western lowland gorilla) i ; 0 — p4-p5 loop
—'7 Pongo pygmaeus pygmaeus (Bornean orangutan) 9, " '« 8351
(6:0)r5= Hylobates syndactylus (island siamang) ,¥S344
—T_E Hyiobates leucogenys (white-cheeked gibbon) R AU _SD3se
of - Hylobates agilis albibarbis (agile gibbon) ) S e ®

3.8 Eo . Colobus guereza (colobus monkey)
— Trachypithecus francoisi (Francois' leaf monkey)
13 :f'1 Cercocebus atys (sooty mangabey)

s Macaca mulatta (rhesus monkey)

00 Erythrocebus patas (patas monkey)
iE’ Carcopithecus asthiops (African green monkey)
9.3 Miopithecus talapoin talapoin (talapoin monkey)

n =

0.3 ':1 . Lagothnix lagotricha (common woolly monkey) § 4
' &3

Ateles geoffroyi (black-handed spider monkey)
(0:0) == Aotus tnvirgatus (owl monkay) > g
_'@‘8 Callicebus moloch (dusky titi) %
1_,0E"1 Callithnix jacchus (common marmoset) g

2 Saguinus labiatus (red-chested moustached tamarin)

(22:0)

PKR kinase domain

08 Helix oE

L Self-gravitating  {} ] All structure ] Galactose

leaves PKR Glucose PKR PKR+K3L
Orangutan SIS

Gorilla P < 0.0001

Chimp

M ] 1 Human
Tﬂ Gibbon
AGM

CLUMPFIND segmentation ] Rhesus

Viral titre

Human Gibbon  Orangutan

\
©

Human | glF2¢
Gibbon | S51A

Tr T[Ty [T yrr[rrrrt

PSR U S U U A A

Goodman et al. Nature, 2009 Elde et al. Nature, 2008




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

[,' D Ive rse H I G H - D DaTa mm peak (Enoch et al. 2006)

13CO (Ridge et al. 2006)

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

i + Optical image (Barnard 1927)

3 ‘ 1}
| il | i »y
..i. dreemtns o LA y
{ 1 187 4
l . /T»’"
ol 7
o

7 3

P

' 7 F | |
00m: 227% Angle’ 0 R T T A vy
- - P T RTT RY " Pt T PR A | IS P SN . P T -~ S, b s & . - ® g
iy - e R R L, N ; 55 ) - i ;
i?.’ \u e TS N N P - $ e Fra - % P ..q.-. 0“4o. :'..".0.' . : : K opion * .. e RN b ‘ . ) Lo
& e l’..' R0 % o i, X .o Pusii e e B riy ¥ it R S Ao ey c L, i N PR S ~ee - Ay < v
o e o PR i N e R . '. - Bt e .. 5 oy e 2 A P > ancd X % % . ot T 5, e 8 & z : p.os g
: Va8 o Fa e F - ’ , NP "-_., ~ . oy . . | Moa s -0 . N T s . % . PR 1 - ~ ..v*
- . . - . . 3 . y? Sy - Lt i\ . -~ 2. . . ' h - . ¢ .
- > e - . - . "\ e o 8 . Tor e o St 4 S s "".-‘.‘ e e . . o Mol » . ) - 4
bh L ‘.O S KT [ ] > o, ® e ~ . vl 9.’. [ & -~ \‘_1 - o — Sy L -.. - '. _"‘ b < .:‘ h - s - ot % - * 2 Ny



AstronomicalVedicine@|j(=  C®MPLETE



Mon Oct 22 7:15 AM Alyssa A Goodman Q @ =

OO BOM DL D = < 0%

@& python File Edit View Canvas DataManager Plugins Help

’ () @ / Glue

Open Session Export Session Import Data Export Data/Subsets @ dibutes Active Subset: @ Subset 3 E Mode: @ @ @ © © I Terminal  &¥ Preferences Error Console
Data Collection Lald] X Tab2
Data
i 2D Scatt
@ PerA_12coFCRAO_F_xyv p D Profile @ = ® catter l
PerA_13coFCRAO_F_xyv ( ' | p. @ + ; H — '
o y " F - H. & o L s O o
Perseus_Av_NICER
@ PerA_AvTemMIPS_F_Av
40.0 A
) PerA_AvTemMIPS_F_T
. Perseus_fcrao_iras_2mass { | 37.5 4
Subsets “‘
} spec_probe 20 1 ‘ 35.0 °
) hot_highv ‘ \‘ .
32.5 1
)
) Subset 3 | ‘\“‘ §
n 15 A ‘ | = 30.0
)
S
® w 2754 .
> | R
© ° ..'-. * .
10 A 25.0 - !“fl;,,- . .
Plot Layers - 2D Scatter @) M :
22.5 1 oo
v . S U T T T T T
v : 2 4 6 8 10
v V13CO
33.5 i
33.07 0 3D Scatter ‘ ‘
Errors Vectors |
32 5 . T T T T T T T
’ . ' o . ~10000-5000 0 5000 10000 15000 20000 25000 30000 M 4
[' o o 32.07 - s , e ol s, Velocity
9 238°833338%¢ 3%, o 838 33338 °
o $333 ;:0'. =p ° o o 4
31.5 7 E 13 $3353288 © Teleo S033°252
: e
31.0 A )X ssssessssees,
30.5 1
|, -

NIRAS

Plot Options - 2D Scatter
" General QLI Axes

x axis V13CO

log

e

yaxis TIRAS log




“Dimension” doesn’t always mean x, y, orz. ..
glue

Data Collection
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54

video by Chris Beaumont, glue developer
glue created by: C. Beaumont, M. Borkin, M. Breddels, T. Robitaille, C. Zucker, and A. Goodman, PI




“Dimension” isn’t even always spatial. . .

The “3rd” dimension in this

3D plot is “velocity” coming e VORISR
from Doppler Spectroscopy.




“Dimension” isn’t even always spatial. . .

The “3rd” dimension in this
3D plot is “velocity” coming
from Doppler Spectroscopy.
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PrincCiPLe

DATA, DIMENSIONS, DISPLAY

1D: Columns =" Spectrum “Time Series,” “Sequence”

2D: Faces or Slices = “Images,” “Arrays”
3D: Volumes = “3D Renderings”, “2D Movies"
4D: Time Series of Volumes = “3D Movies”

DiIverse baTa Dilverse vViews
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[live demo of glue + WorldWide Telescope plug-in, using Radcliffe Wave data]

The Radcliffe Wave Home News  Publications & Talks  Visuals  History = Team  Software  Data

VISUALS

On this page: INTERACTIVES, FIGURES, VIDEOS -- scroll down to see it all.
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Search

bioRxiv is receiving many new papers on coronavirus SARS-CoV-2. A reminder: these are preliminary reports that have not bee
practice/health-related behavior, or be reported in news media as established information.

New Results

Cellular taxonomy and spatial organization of the ventral posterior
hypothalamus reveals neuroanatomical parcellation of the mammillary

bodies

Laura E. Mickelsen, William F. Flynn, Kristen Springer, Lydia Wilson, Eric ). Beltrami, Mohan Bolisetty,
Paul Robson, (2 Alexander C. Jackson

doi: https://doi.org/10.1101/2020.05.14.096818

This article is a preprint and has not been certified by peer review [what does this mean?].

Abstract Full Text

ABSTRACT

Info/History Metrics [ Preview PDF

The ventral posterior hypothalamus (VPH) is an anatomically complex brain region implicated
in arousal, reproduction, energy balance and memory processing. However, neuronal cell
type diversity within the VPH is poorly understood, an impediment to deconstructing the roles
of distinct VPH circuits in physiology and behavior. To address this question, we employed a
droplet-based single cell RNA sequencing (scRNA-seq) approach to systematically classify
molecularly distinct cell types in the mouse VPH. Analysis of >16,000 single cells revealed 20

neuronal and 18 non-neuronal cell populations, defined by suites of discriminatory markers. e

We validated differentially expressed genes in a selection of neuronal populations through
fluorescence in situ hybridization (FISH). Focusing on the mammillary bodies (MB), we
discovered transcriptionally-distinct clusters that exhibit a surprising degree of segregation
within neuroanatomical subdivisions of the MB, while genetically-defined MB cell types
project topographically to the anterior thalamus. This single cell transcriptomic atlas of cell
types in the VPH provides a detailed resource for interrogating the circuit-level mechanisms

underlying the diverse functions of VPH circuits in health and disease.

accepted for publication at eLife (Mickelsen, Flynn, ... Robson,
Jackson) ‘Cellular taxonomy and spatial organization of the
murine ventral posterior hypothalamus’ doi: 10.7554/eLife 58901
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The “Baron” dataset contains a large number of cells from human and mouse
pancreas. Totally, there are 4 human donors with 1937, 1724, 3605, and 1303
cells, and 2 mice with 822 and 1064 cells, respectively
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TEN QUESTIONS TO ASK WHEN CREATING A VISUALIZATION

The 10 Questions

Who | Who is your audience? How expert will they be about the subject and/or display conventions?

Explore-Explain | Is your goal to explore, document, or explain your data or ideas, or a combination of these?

Categories | Do you want to show or explore pre-existing, known, human-interpretable, categories?

Patterns | Do you want to identify new, previously unknown or undefined patterns?

Predictions & Uncertainty | Are you making a comparison between data and/or predictions? Is representing uncertainty a concern?
Dimensions | What is the intrinsic number of dimensions (not necessarily spatial) in your data, and how many do you want to show at once?
Abstraction & Accuracy | Do you need to show all the data, or is summary or abstraction OK?

Context & Scale | Can you, and do you want to, put the data into a standard frame of reference, coordinate system, or show scale(s)?
Metadata | Do you need to display or link to non-quantitative metadata? (including captions, labels, etc.)

Display Modes | What display modes might be used in experiencing your display?
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r. Join the 10QViz Conversation! r.

To learn more about this site, please visit the About page.
To read an in-process manuscript giving the scholarship behind the recommendations on this site, see Coltekin & Goodman 2018.
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