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Motivation

› SKA  precursor  observations  will  be  creating  
large  radio  component  catalogues.

› Issue:
-­ How  do  we  move  from  component  catalogues  
to  radio  source  catalogues?

› Ideas:
-­ Visual  cross-­identification

-­ Machine  learning  methods  (supervised  and  
unsupervised)

“Classifying  very  large  data  sets  is  obviously  
beyond  the  capability  of  a  single  person.    

Therefore  the  galaxy  classification  problem  calls  
for  new  approaches”

Lahav et  al.  (1995)  Science



Larger  datasets  need  more  processing  
power!

Then

Now } Zooniverse)concept:)
power)of)people+computers

Slide  courtesy  of  Ivy  Wong  (UWA/ICRAR)



Cognitive  Surplus
200  billion  hours  a  year  spent  
watching  TV  by  US  adults

People  have  
A  LOT

of  free  time!

Wikipedia

TV

Slide  courtesy  of  Chris  Synder (Zooniverse/Alder)







Green  Pea  Galaxies

Cardamone et  al.  (2009)

Lintott et  al.  (2009)

Hanny’s Voorwerp

Zorilla

Google  Maps  
Horse  Boy
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Interface

› FIRST  matched  to  WISE
› ATLAS  CDFS  matched  to  Spitzer



› 1,955,067  classifications
› 11,214  registered  citizen  scientists

› Data  Release  1  will  have  over  74,000  radio  sources

Radio  Galaxy  Zoo

Wong  et  al.  (in  prep)



Total  Classifications:           1,881,289

United  States
50%

United  
Kingdom
11%

Russia
5%

Canada
5%

Belarus
4%

France
3%

Germany
3%

Netherlands
2%

Australia
2%

Spain
2%

Other
13%

CLASSIFICATIONS  PER  COUNTRY



Total  Classifications:           1,881,289

English
76%

Russian
11%

French
3%

German
3%

Spanish
3%

Other
4%

CLASSIFICAITONS  BY  LANGUAGE



RGZ  Interface





Bowyer  et  al.  (2016)





Banfield et  al.  (2015)



Discoveries



Matorny-­Terentev Cluster  
RGZ-­CL  J0823.2+0333

Banfield et  al.  (2016)  



Matorny-­Terentev Cluster  
RGZ-­CL  J0823.2+0333

Banfield et  al.  (2016)  



Matorny-­Terentev Cluster  
RGZ-­CL  J0823.2+0333

Banfield et  al.  (2016)  MNRAS,  460,  2376  



Matorny-­Terentev Cluster  
RGZ-­CL  J0823.2+0333

Banfield et  al.  (2016)  



Giant  Radio  Galaxies

Banfield et  al.  (2015)



Giant  Radio  Galaxies

Banfield et  al.  (2015)



Eyes  on  the  Sky

› Giant  Radio  Galaxies  (P.I.  Andernach)
› Hybrid  radio  galaxy  (P.I.  Kapinska under  review)

› Cosmic  alignment  of  radio  galaxies  (P.I.  
Contigiani under  review)

› Cousins  to  Minkowski’s object  at  high  z  (P.I.  
Banfield)

› Machine  learning  methods  (Alger,  Lukic in  
circulation)

› Spiral  galaxies  (disk  galaxies)  hosting  radio-­loud  
active  galactic  nuclei (P.I.  citizen  scientists)

Minkowski’s Object

Radio  jet

Gas  
cloud

Star  formation



citizen  
science

machine  
learning

Radio  Galaxy  Zoo

Wright,  Lintott,  Smartt et  al.  (2017)  arXiv:  1707.05223  



Summary

› Radio  Galaxy  Zoo  is  a  citizen  science  project  where  volunteers  select  the  
host  galaxy  to  the  radio  emission  from  active  galactic  nuclei.

› Over  11,000  volunteers  and  1.8+  million  classifications.

› Serendipitous  discoveries  through  visual  inspection

› Successfully  applied  supervised  machine  learning  to  a  subset  of  the  radio  
galaxy  zoo  data.


