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SDP: Science Data Processor

SDP prototype, Cambridge, UK
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SRC: SKA Regional Centre

Distributed facilities

Key Science Projects

Scientific analysis600 PB/yr
5 + 9 Tb/s
Approx 300 

high definition
movies per 

second!

User data 
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SKA Science Data Challenges
Primary goals:

• Familiarise the science community with size and 
complexity of SKA data

• Support the design of future SKA observations

• Drive the development of data analysis techniques

Additional benefits:

•Familiarise the science community with data access models

•Test SKA Regional Centre prototyping

•Encourage best practices for Open Science and 
reproducibility

SDC data products are made publicly available for the long term 



SKA characteristics

SKA-unique features of the data 
products:

• In the image plane, not 
visibilities

• “Benign” dirty beam 

• Deconvolved down to 8h 
exposures

• Very deep -> towards 
confusion limit

• Very large number of sources 
to detect and classify

SKA MID 1.4 GHz beam



Science Data Challenge 1
Continuum emission

Zoom-in of the 1.4 GHz maps, showing 
the same region of the sky with different 
telescope integrations: 8, 100, 1000 h 
from left.

• Continuum emission images, simulating 

observations for SKA MID Bands 1, 2 and 5

• Images populated by star forming galaxies (SFGs)

and active galactic nuclei (AGN)

• 3 telescope integrations each: 8, 100 and 1000h

• High telescope sensitivity à highly crowded

images

• The challenge: to find and characterise 

sources

• SDC1 website

https://astronomers.skatelescope.org/ska-science-data-challenge-1/


Science Data Challenge 1
Continuum observations

Main findings:

• Very crowded skies demand new 

approaches

• Variety of methods including latest 

machine learning techniques

• Complementarity of methods: tendency 

to score well either on finding galaxies or

measuring them
Monthly Notices of the Royal Astronomical Society, Volume 

500, Issue 3, January 2021, Pages 3821–3837



Science Data Challenge 2
Neutral hydrogen (HI)

Sample noise-free simulated HI image cube

• 21cm spectral line image cube, 
simulating deep SKA MID observations 
(redshift 0.25 to 0.5)

• Image cube populated by HI content of 
galaxies

• 2000 h integration time across 20 sq
deg field of view

• The challenge: to find and 
characterise HI sources

• Data volume = 1 TB

• SDC2 website

Redshift

https://sdc2.astronomers.skatelescope.org/


SDC2 results paper

• 12 finalist teams from over 50
institutions

• High level findings:

• Complementary methods 

• Mix of new and existing techniques; 
machine learning and non-machine 
learning 

• SoFiA package very popular thanks to 
excellent documentation and ease of use

• Analysis of biases and HI mass recovery 
with redshift

• Results and analysis from SDC2 
prepared for submission to MNRAS
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SDC computational facility partners

• Support from eight 
international computing  
facilities essential to 
success of SDC2

• Enabled accessible 
provision of realistically 
large dataset

• Test aspects of the future 
SKA Regional Centre 
model, e.g.:
• Community data access
• New technologies for 

distributed platform

• SKA is committed to 
Open Science best 
practice



• An essential part of the scientific method, reproducibility leads to better, more efficient science. 

• Reusability generalises this principle to create software that can be adapted by others, allowing 
previous work to be built upon for the future: a key feature of Open Science

• SKA is committed to delivering on the FAIR principles for scientific data management

In partnership 
with the Software 

Sustainability 
Institute

Reproducibility awards

Credit: Rachael Ainsworth



In partnership 
with the Software 

Sustainability 
Institute

Reproducibility awards

Reproducibility:

Is the software:

•Well-documented

•Easy to install

•Easy to use

Reusability:

Does the software:

• Use an open licence

• Have findable code

• Use code standards

• Use built-in tests Find the award checklist at: 
sdc2.astronomers.skatelescope.org/sdc2-challenge



Science Data Challenge 3 
Epoch of Reionisation (EoR)

Developing in collaboration with SKA EoR SWG members

Two parts:

• SDC3 ”Foregrounds” (SDC3a; SWG 
Coordinators: C. Trott, V. Jelic)

• Foreground removal exercise

• SDC3a registration will open soon: SDC3 
website

• SDC3 “Inference” (SDC3b; SWG 
Coordinators: A. Mesinger, G. Melema)

• Extraction of cosmological parameters

• SDC3b launching 2023
Sample EoR signal with noise added

https://sdc3.skao.int/


• Cosmic magnetism SDC (T. Akahori+), Transients SDC, and more

• Stay tuned for news and updates!

Future Science Data Challenges

‘Snakes’ of cosmic magnetism. Credit: B. 
Gaensler et al.

Quasar schematic. Credit: 
NASA


