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Sky Survey Projects Data Volume

SDSS (The Sloan Digital Sky Survey) ~ 40 TB, > 3 m objects
Euclid (The Euclid dark Universe mission) ~ 50 PB expected
CSST (The China Space Station Telescope) ~ 60 PB expected
LSST (The Large Synoptic Survey Telescope) ~ 200 PB expected

SKA (The Square Kilometer Array) ~ 4.6 EB expected, ~5TB/s




Mining Data in the Big Data Era

Citizen Science
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COMPUTER VISION: WESTERN SHIELD — CAMERA POPPIN' GALAXY
SERENGETI WATCH

SNAPSHOTS AT SEA COMET HUNTERS JUNGLE RHYTHMS SHAKESPEARE'S WORLD



Galaxy—Zoo and Spacewarps

https://www.galaxyzoo.org/ hitps://spacewarps.org/

| 14,003

. N . Participants Worldwide

. 3,911,973

Images Classified
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(B Azoonierse project  monse jmasm
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Hubble Space

Telescope
LEO : 560 km
) 2.4 m

dl '. i - James Webb
' & " Space
g . Telescope

» L2 : 1.5m km
D : 6.5 m

-

| https:llww_w.webb'compare.com/
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Strong Lensing in Galaxies & Galaxy Clusters
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- Mass distribution of lenses

- Test the theory of GR
- Dark matter substructures

- Find exo-planets
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Credit: Modified from Omar Almaini
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Credit: Modified from Omar Almaini
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Lensfinder
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What is Gravitational Lensing? Citizen Science?

galaxy
galaxy cluster

distorted light-rays
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Thttp://batc.bao.ac.
cn/~zouhu/doku.p

*&?EQH}EJZ hp?id=projects:desi
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SEL: 540432
10714M sun: 369738

| binwidth=0.1

0.0
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redshift

number of | png (color | fits (3-band)
mocks image) size size

5000 1400 MB 5500 * 3 MB
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y (arcsec)

X (arcsec)

pixel size: 0.27 arcsec

q pa of nfw: (0.90,11.57)

cluster redshift: 0.53
cutout_size: 100 * 100 arcsec”2
fwhm seeing(g,r,z): (1.27,1.14,1.11) arcsec
src_mag (gband): 26.71

src_mag magnified (gband): 20.92
bcg magg: 20.20

cluster idx: 3447800046

source position: (0.09,0.27)
source eff radi: 0.52 arcsec
source position_angle: 142.09 deg
source redshift: 1.06

m200 c200: (15.01,6.91)

sigma_v of SIE

20 1

15 1

Count

10 1

50 100 150 200 250 300 350



HEEGRED (label 1)
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WLNE&E~ (label 0/-1)
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Classifying Astronomical Objects

V¥ clensfrontend x 4+

Is the galaxy simply smooth and rounded, c @& nadc.china-vo.org/lensfinder/cluster/#/lensfind
with no sign of a disk?

Could this be a disk viewed edge-on?

Lensfinder

How rounded is it?

46 seconds later (#7R: BRERBR
BRI

Is there a sign of a bar feature through
Does the galaxy have a bulge at its centre? the centre of the galaxy?
If so, what shape? =

Is there anything odd? .
-y | ¥ | 9 SRR TELH 8/ JRICT] B ATA B A
y oo
Is there any sign of a spiral
How tightly wound do the spiral arms appear? api patleriz F5| S

Is the odd feature a ring, or is the
galaxy disturbed or irregular?

How prominent is the central bulge, kR E—d8E  AHEEART A5 1B

compared to the rest of the galaxy?




Modeling Astronomical Objects

Mass Model Source Model

Source Plane Image Plane




Human-Machine Cooperation

) A=
AcTive Learning ik — AN AR
yAS b
Somehow make the set of training examples smaller Hb{i}ﬂ még%
& vesults, more accurate. 2 l_}ﬂ\_a:"_%i

Em:pﬂ

select quenes

leam a model

machine leaming
K model

labeled
training set

2]
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oracle (e.g., human annotator)



