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Gaia  — Objective: the Milky Way

2022:  uarcsec positions



The growing volume of Astronomical data

• Gaia - 1 billion - Spectrophotmetry, parallaxes, proper 
motions, radial velocities, time series 

• SDSS - ~2 billions, mostly extra gal. ~750.000 MW 
spectra. Optical/NIR 

• LSST - Future - Optical/NIR 
• PanSTARRS - Interesting releases in the future. Optical 
• IPHAS - 219 million, R,I, Ha 
• VVV - Millions. NIR, Inner MW 

• How can we deal with all these (big) data?



“Humans are above all visual beings (...) 

Neural substrates serving the visual sense, (...) 
occupy an astonishing 30 to 40 percent of the 
cerebral cortex’ total surface area.”  
Dr. A. Bartels, MPI Bio. Cyb.

It is thus natural that visual insight is a starting 
point and even the guiding reference for 
scientific thought. 



Challenges in visual exploitation of Big Data 

• Physical size of the archives: Hardware resources, 
including bandwidth: data servers [take the programs 
to the data] 

• Interactivity. Exploration is interactive -> responsive 

• Analytics: Too many data to represent and too many 
high-dimensional* interrelations: Data stunning!



Gaia visualisation challenges

• Visualisation and analysis challenges         Data 
stunning (Confusion) 

People need to be educated on how to explore Big Data 

Challenges in visual exploitation of Big Data

Adopt new habits in data visualisation. Presets.



Gaia visualisation challenges

• Visualisation and analysis challenges 

• Habits !! 

Comparison of colour maps. From left to right, cool-warm, rainbow, grayscale, 
heated body, isoluminant, and blue-yellow. And from top to bottom, representations 
showing spatial contrast, a low-frequency, high-frequency noise, approximation of 
how the colour map is viewed deuteranope colour-deficient vision and its effect in 3D 
shading. From Moreland, 2009.

Challenges in visual exploitation of Big Data



So we want facilities that 

• are up to the technical challenges 

• provides the necessary functionalities (for data 
analysis) 

• are preset for Big Data exploration



What’s available  
• A lot of visualisation libraries 
• It’s in fashion! 
Check, e.g. http://selection.datavisualization.ch/ 



Visualization Frameworks, Toolkits, Systems 
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Google D3.js 

Axiis Prefuse 

[SVG is neat but not adequate for general 
use with large datasets]



Visualization Frameworks, Toolkits, Systems (cont.) 
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[High level. Powerful. Big 
data not out of the box]



Visualization Frameworks, Toolkits, Systems (cont.) 
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GAV Tableau 

GeoVista Origin 

[High level. Powerful. Big data 
not out of the box. Expensive]



The future ESA Gaia Visual exploration portal

http://gea.esac.esa.int/visualization/index.html

Gaia interactive visualisation portal DEMO

http://gea.esac.esa.int/visualization/index.html


• CPU: Intel(R) Xeon(R) E5-2670 v3 @ 2.30GHz, 16 cores; 
• memory: 64 gigabytes; 
• storage: 3 TB SSD; 
• application server: Apache Tomcat 8;  
• Java version: 1.8.  

Scalable: (at 19:00 CEST, Sep 14, 2016 - DR1 day) 
• Single accesses: 4286 
• Accesses to help: 173 
• Histograms: 145 
• Scatter plots: 5650 
• Scatter plot tiles: 1557153 

Gaia interactive visualisation portal -  

Deployment



September 14, 2016    ~1 100 000 000 objects

Data Release 1 







more than a pretty 
face



Gaia source 
density and 
luminous flux 
representations: 

complementary 
views or stories 

more stories out 
there 

Part of making 
the richness of 
the archive 
intelligible



~1 700 000 000 objects

Data Release 2 

Liberate the data!!

Explore with GAVS



Orion A molecular cloud



ears

front legs
back legs

tail

Shiny nose!

Orion A molecular cloud



During this presentation 

- about 1 million stars were measured by Gaia, 


- roughly 10 million astrometric measurements were taken, 


- about 300,000 spectra were taken for 100,000 stars



Demo film backup plan



The future ESA Gaia Visual exploration portal

http://gea.esac.esa.int/visualization/index.html

Gaia interactive visualisation portal 

http://gea.esac.esa.int/visualization/index.html


Gaia interactive visualisation portal

Configuration GUI 
should be 

- intuitive 
- minimal 
- powerful



Gaia interactive visualisation portal - Regions



Gaia interactive visualisation portal - integrated archive service

Simple ADQL 
visual queries



- integration with Gaia archive 
- CDS services: simbad, sesame name resolver

Gaia interactive visualisation portal



- integration with Gaia archive 
- CDS services: sesame name resolver  - and vice versa!

Gaia interactive visualisation portal



integration with external applications - DS9/JS9 and Aladin 
- provide HiPS and fits maps 
- regions 
- panel with web versions in visualisation portal  

Gaia interactive visualisation portal


