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Is VO ready for machine learning?
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Challenges

Image from Wikipedia

Big Data by Nick Youngson CC BY-SA 3.0 Alpha Stock Images
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Data science

“Big data is like teenage sex: everyone talks about it, 
nobody really knows how to do it, everyone thinks 
everyone else is doing it, so everyone claims they 
are doing it...” [Dan Ariely]

...so be careful with it!
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We are hungry for data!

We often need
to download huge
amounts of data
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Catalogs

Working with catalogs is a simple task:

Problems start with images and spectra!
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Some “simple” tasks...

1. Given the coordinates, download 28x28 pixel2 images for all the 
quasars in SDSS.

2. Download some hundreds of thousands of images from 
FIRST/UKIDSS. 

3. Download all the HARPS spectra from ESO archive.

Obtaining data 
products can be a 

not easy task
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Task 1

Scientific problem:
Photometric redshift estimation

Deep Convolutional Mixture 
Density Network (DCMDN)
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Task 1

Need for 28x28 pixel² 
images in ugriz filters 

185,000 quasar from SDSS 
DR7/DR9

200,000 galaxies from SDSS 
DR9

200,000 stars from SDSS DR9 
(redshift set to 0)
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Task 1

Given the coordinates, download 28x28 pixel2 images for all the quasars in SDSS:
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HiPS: Hierarchical Progressive Survey

Based on HEALPix sky tesselation → mapping of survey data at various 
spatial resolutions into a collection of HEALPix tiles
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Task 2

Classifying radio galaxies with the help of tens of 
thousands of citizen scientists
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Task 2

Morphological classification from image data using PINK (Parallelized 
rotation and flipping INvariant Kohonen maps)

UKIDSS

FIRST
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Task 2

Download some hundreds of thousands of images from FIRST/UKIDSS: No HiPS!

UKIDSS:
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Task 2

Main problems:

● Online service
➢ Only extracts data from tiles which contain the coordinate (no way to 

combine tiles)
● Sensitivity

➢ Lack of stacked images (Y, J, H, K)
● astroquery.ukidss available in astropy, but VERY VERY slow download (requiring 

6-8 weeks) and still affected by previous problems
➢ When using more clients → DOS attack

● Solution?
➢ Download entire survey and implement our own methods for accessing 

the data
➢ Used KDTree to find tiles and coadded images 
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Task 2

FIRST: 

Main problem: No publicly accessible method to download huge amount of data

Asking friends and colleagues for data and support can be 
helpful, but it is not what VO is about
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Task 3

ESCAPE project – Development of toy example for:

Dimensionality reduction and classification on spectra

autoencoder

representation
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Task 3

Download all the HARPS spectra from ESO archive:

Two options

TAP service Request system
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Problems found:

Request system

Limit in the amount of data: 
not enough for deep learning!
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Problems found:

 

TAP service
● Absence of a clear schema browser

● Poor and unclear documentation
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Solutions?

● Python script available on request (thanks Alberto Micol!), but frequent 
crashes experienced → still investigating the problem  

● Download much slower with respect to request system

Asking friends and colleagues for data and support can be 
helpful, but it is not what VO is about
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Bringing code to the data

Uploading my code and work on server side could solve many 
issues…

Who is going to provide and pay for resources?
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Conclusions

● Download of data products, in particular images and spectra, 
can easily become a nightmare

● Apparently simple tasks are not simple at all

● Bringing code to the data could be a solution

● A big effort is required from all of us to improve the situation

We are constantly speaking of LSST, SKA, the data explosion in 
astronomy, but...

Seriously, what are we going to do with them?
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Final remark

No data service or provider has 
been harmed during this talk!
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