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Salové pocitace

* Teorie + zpracovani mereni EC1040 (<1MB)
« EC 1045 — 4 MB — terminal sité — TSO
 Derne stitky , pasky, mg pasky

FORTRANGG (EXEC FORTGCLG, FORT SYSIN DD *)




Prechod k PC

1988 rekonstrukce TCS 2m — Villati - 1. PC !
- PC AT 6/10MHZ , 1TMB RAM, EGA 640x350, 16¢c
RS232 — komunikace s VILATI (TMS9900)

Disky 8" 360KB
Totéz rizeni 2m (ASCOL)




Rozvoj malé vypodetni techniky na AU

« 1989 ( AU — Né&kolik AT, XT, PP06 ), MS XENIX

* 1990 Nekolik AT + 386/33 MHz, 4M,

- 80MB disk
- Fireball (Ceplecha), PCMOS, Windows 2.0
- LaTeX (ChiWriter, T602)

o Stelarni - prvni LAN — 10Net (2linka 1MDb)
- Mezi 3 PC AT



Rozvoj IT 2m - UNIX

* 1991 1 UNIX WS = Sun SPARC 1 CompuAdd

- SPARC 20MHz, 16MB RAM, 210 MB SCSI

- Ethernet — WD8003, 10Mb, koax , T 50 Ohm
- PCTCP (DOS) + Syntax Lan Manager (SMB)
- TCPIP LAN

- Néekolik 486/66 + modem 2400 baud

- Mail server — e-MAIL na IBM VM/SP Dejvice
- EARN




Zacatek digitalni éry 2m
* 1992 Reticon 1872 AF (Lickova obs.,S Vogt)

I HISTORV.— ELECTRICITY COLLECT\ONE-:I 9 8 4 % O 0 6 2 A 0 9 ‘



Ridici SW Reticonu
* Modifikace SPEFO (1988)

« Horn - RETICON.EXE, prosinec 1994 umira
« ERETICON.EXE

| ERETICON - DOS in a BOX + - 0OX

1:57:51 Offset Flat Conp Star Dark Test eXit "

[ ERETICON - DOS in a BOX + . 0X%

Star ohserved gamma Cas (HD 5394)
actual coordinates : RA 0 57 44.2 DA 60 | ROI242% beta Per 93- 9-22 23:46:17 1147 2318 30:36 I[S-RED 1.400 2730
camera N. [1,Z,3] : 1
grating N. : i |
angle of grating [degl : 30 [minl : 15
band pass filter (MN.J : 2 Entrance band pass mirro

=lit (width x height or another description) [max 7 cha

Exposure value preset [in Megacyclesl : 5

START EXFPOSITION 777 (¥YsN)_ e )

Hfis W—Z 00M Tlg—znnn 5_5 {+ Zhift) rnove cursor Enter end Mo

¥ down = ¥ up = 4695 position of mark : L




Robotizace spektrografu 1996

« CRETICON.EXE
— TFizeni coudé krabiCek — Ing. Wudia
- vahovani seeingu , zaostreni cross-korelaci
komunikace DOS-UNIX , centralni archiv

DEWAR-RETICON DEWAR-CCD

MIZAR ALCAID ALHENA TELESCOPE
CONTROL
RMET



BIAS -CCD LORAL 2720x256 - od 1996
SiTe 2000x800 -od 2000

BIAS CCD STATLS

Sadimage for BIAS alhena

BIAS CCD CONTROL

Napoveda=F1

MEZIPOLOHA
ZASUNUTA

WMERS 1400
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Archiv soucast RETICONu

ERETICON - DOS in a BOX

Select star for which you wish the list of obserwvations

+ - O

x

Current obs log file
Esc @ select mo star
alfa And 358

hd 358 358

34 Psc o60
gamma Peq 886
zeta Cas 3360
alpha Cas 3712
omicron Cas 41180
gamma Cas 5394
phi Per 10516

1 Per 11241

beta Ari 11636
alpha Ari 12929
4 beta Tri 13161
HR 8394 18552
heta Per 19356
29 Per Z0365

psi Per 22192

: Reticon.ohs

s
13
s
15
Z
70
16
188
69
10

e A SU o R ) |

Z849
5899
7147

732
6508
2525

315
3022

694
3560
Z859
6512
2855
gray?
3517
26934
5688

9256
5960
9117

g9z
8594
9229
87326
9270
9223
7572
6432
7391
6117
J164
9242
£348
8823

1950

2000
2000
2000
2000
19350
1950
1950
2000
1900
2000
1900
1350
1950
19350
2000

L]

WWWNANN SO ODE0 S

54

45

439

10
47
16
51
00

ERETICON - DOS in a BOX

List of observations of star

1

RAC2000)

Per (HD 11241)

DAC2o00) 55

+ - 0OX

93-12- 5
93-12-29
94- 9-23
94-11-15
94-12- 1
94-12- 6
94-12- 8
94-12-15
95- 2-12
95- 2-18

saved as

17:39:

18:39
21: 4

17:37:

file

47 10000
: 4 6791
139 11670
110 6315
:18 10375
(68 7422
1 3138
21 7455
40 7201
9 5945

"1Per.lst"

L L

slit nbU
[S-RED 1598
[S-RED 647
[S-RED 2210
[S-RED 1530
[S-RED 1042
IS-RED 812
I[S-RED ZE2e
IS-RED 269
[S-RED 649
[S-RED 570

press any key_




Spectra archive - raw + reduced

List of files — main metadata

Reduced spectrum (if exists)

Raw spectrum — maximum in COP

Raw spectrum — averaged all COP

Raw spectrum — inverse image

All metadata about frame

Lenka Sarounova-Kotkova PHP



Internet v astronomii

1992 Unor — Internet v CSFR (EARN->
FERNET,CESNET)

Na ASU — cca 1993 duben (brana EARN)
Gopher, WAIS, Veronica, zacatek WWW, Telnet
Duben 1995 CDS Strasbourg

Weaving the Astronomy Web

- Pouziti WWW pro astronomii

- Databaze ADS

- Astrophysical Journal — on-line

- Proroctvi o konci tistene verze za 20 let
- NCSA Mosaic -> Netscape 1.0



WWW Archiv Reticonu
 ADASS - rijen 1995 — Tucson

- komunita na cely zivot -SW, detektory, algoritmy
- Skoleni IRAF, CCD laboratof , prohlidka KPNO

+ 1998 GRANT MSMT INFRA2 LB98251

— Budovani archivu Reticonu
- SQL Adabas, PostgresQL, WDB (ESO 1995)

- 2000 - Archiv 2M byl jednim ze 6 svetovych
archivu pozemnich dalekohledu na WWW

« ESO, CFHT, AAO Okyama, LaPalma INT
 +logy Asiago, OHP ELODIE

e 2005 Sarka Zehnalova UJEP - do Java Struts



Virtual Observatory : Key Definitions

» “The Virtual Observatory will be a system that allows
astronomers to interrogate multiple data centers in a
seamless and transparent way, which provides new
powertful analysis and visualization tools within that
system, and which gives data centers a standard
’;Zam%W?”,l,‘ for publishing and delivering services using

elr data’.

o Standardization of data and metadata, and of data
exchange methods.

* Registry, listing available services and what can be
done with them.

R.J.Hanisch, P.J.Quinn, in “IVOA — Guidelines for participation”






zech VO - CZVO

Od 2006 po IAU

Podpora EURO-VO

AR 2008 HEROS archive

Navigation 7 ve VO Prugniel OHP

o

About CZ

o

QObsen

Cutout server

There is some links

o

Projects Virtual Obsenvatary United Kingdom

ctra Arc

ive Astrogrid
Australian Virtual Observatory/

o

Data Resources
Chinese Virtual Observatary

o

Links Canadian Virtual Observatory

o

Publications European Virtual Observatory
German Astrophysical Virtual Obsemvatory
Hungarian Virtual Observatory

Japanese Virtual Observatary
Korean Wirtual Observatory
National Virtual Observatory, United States

Ohservatoire Viruel France
Russian Virtual Observatary
Spanish Virtual Obsenvatory
Italian Virtual Observatory
Virtual Observatory India

Powered by Drupal - Design by 5




Ecosystem of VO - level 2

REC
LEVEL 2 COMPUTERS

InFrogress

USER LAYER
Desktop Apps

Script Based
Apps

Browser Based
Apps

SAMP
‘ Registry Interface

| — ‘ETC‘ Utypes
R‘ Resource Metadata

Languages Units

> - 2> 0

‘ VOResource "

SpectrumDM
MNata d
ObsCoreDM

o o e

uco

Semantics VO
L ' CORE
| f

CharDM

VODataService

ObsProvDM

SSLDM |  SLAP

I
S
T :
R StandardRegExt
Y SimpleDALRegEx

Resource ldentifier

PhotDM

SEAP

VOEvent |

Formats
VOTable

i VOSpace

voPipe SHARING

SimDM |  SimDAL

Storage

Data and Metadata Collection

Computation

20101004
WOA Architecture

RESOURCE LAYER

» <1
ﬁ PROVIDERS

wuoumoor

Nnro0o0-40AaA T




Simple Spectra Access Protocol
Spectral Data Model

Simple Spectral Access Protocol V1.04

Intemational
Wirfual
08 &V IOy

Alliance

Simple Spectral Access Protocol

Version 1.04
IVOA Recommendation Feb 01, 2008

This version: . ) i

htto-Awww fvos netDocuments/REC/DAL/SSA 20080201 him| This version (Recommendation Rev 1)
Latest version:

DitoSwww ivoa netDocumentslatest/Soa him| .
Previous version(s): Latest version:

“ersion 1.03, December 2007

“ersion 1.02, September 2007 . .

Wersion 1.01, June 2007 Previous versions:

“Yersion 1.00, May 2007

“ersion 0.97, November 2006

“Yersion 0.98, September 2006

“ersion 0.95 May 2008 .

Version 0.91 October 2005 Editors:

_ Version 0.30 May 2005 Jonathan McDowell, Doug Tody

Editors: X
D.Tody, M. Dalensky Contributors:

Authors: Jonathan McDowell, Doug Tody, Tamas Budavari, Markus Dolensky, Inga Kamp, Kelly
D.Tedy, M. Delensky, J. MeDowell, F. Bonnarel, T.Budavari, |.Busko, A. Mical, P.Osuna, J Salgadao, -
P.Skoda, R Thompson, F.Valdes, and the data access layer working group. McCusker, Pavlos Protopapas, Arnold Rots, Randy Thompson, Frank Valdes, Petr Skoda, and

the IWVOA Data Access Layer and Data Maodel Working Groups.




VO access to spectra - Browser

oL Vo

Czach \I'll"‘l:ﬂll Observatory

Welcome to ASU CAS Data Center.

In addition to the services listed below, on this site you probably can access numerous
tables using TAP or form-based ADQL.

Please check out our site help.

This project was supported by grant 13-08195S of Czech Science Foundation.

Services Available

By Title By Subject By Author

p» CCD700 Spectra Web Interface 1 ||Q
» HEROS Public Spectra Web Interface [i][Q
» LAMOST DR1 Spectra Web Interface 1 ||Q




Spectra query - web browser

CCD700 Spectra Web Interface
ru__n-li_o-- reatosy
CCDT00 public web interface.
Help
Object ponE N a || Mo selection matches all, multiple values legal.
standard name EPE':P”EF

psi09aur
elated psiper

CD700 SSAP pugerm

pEgem

Service info

qqgem
etadata qrvul

nsanl
ldentifier ;
wofiasu.cas .cz/cocdfiligh

Location

Description
CCD700 public web interfa
Search radius

for Location
Optical spactroscopy [arcmin]

Keywords

Date Obs. 7date expr.

R S R p "
fidooint of exposure

Type image/fits
& application/x-votable+xml

e LV

2014-05-09T 10:57:00
Data updated

2016-06-14 Table Sort by - | Limit to | 100 -~ | items.

Reference URL Dutput format HTML Pop down field selector
Service info

accsize -- Size of the data in bytes
detector -- Detector used to capture spectrum

embargo - Date the data will become/became
public

¥ expval -- Photon counts (Mcount)
grat_angle - Grating tilt
instrument -- Instrument used to capture spectrum
mime - MIME type of the file served
obj_name -- Unique identifier of 1 object.
owner — Owner of the data
spg_setup — Spectrograph setup (Dichroic

r ADQL to query our




Spectra - query output and previews

czﬁo CCD700 Spectra Web Interface

Ceach Virtual Dbssreatary

Help Parameters

Service info * Object standard name: [)psiper’]

Related

CCD700 SSAP Result

Metadata
Matched: 44

Identifier

ivo:/lasu.cas.cziccd700Vgh Send via SAMP Quick Plot

Description

Product key Object  Raj2000 Dej2000 Band start Band end Date Obs. Observer Exp. Time MHJD
[Angstrom] [Angstrom] [s]

A tg180048.fit psi Per 03:36:29.380 +48:11:33.40 6261.00 B8773.40 2010-07-19T01:43:362 150.0 55396.0696765

Optical spactroscopy

CCD700 public web interfa

Creator

[Loga] psi Per 3:37:01.1 48112171 6262.34 6774.66 2005-03-22T21:16:04Z Kubat, Sarounova 899.564 53451.8889388

Created

2014-05-09T10:57:00 00220022 fit

Data updated

2016-06-14

S | W Psi Per 03:36:29.380 +48:11:33.40 6252.67 6764.96 2011-12-07T20:21:43Z Kraus, Kotkova 55902.8579726

Reference URL

Service info ul070006.fit
va300019.fit psi Per 03:36:29.380 +48:11:33.40 6252.09 6764.42 2012-01-30T17:13:10Z 55956.7202446
mi180074.fit psi Per 3:37:03.2 48:10:44.2  B259.63 6772.03 2003-09-19T02:34:392 52901.1096669

Try ADCL t
OquE el 1 0200040.fit PsiPer 3:36:46.8  48:11:39.4 6261.83 677426  2004-07-30T00:40:28Z Kubat, Kalas 53216.0292701

psi Per 3:36:42.4 48:13:02.0 B6264.34 B776.77 2004-08-11T01:02:47Z Stefl + Rezna 218.373  53228.0435205

Disclaimer

nh100015.fit

3:36:46.3 48:13:02.4 8776.40 2004-09-01T00:22:31Z Libich, Sarounova I 53249.016454

nh310030.fit




Spectra in SPLAT-VO - query

VO for Spectra

File Options Resolver Interop Help

Service selection options
Data Source

% Observed data

1| Search parameters:
I Simple Query

Object: psi per
03:36:29.38
10.0
6530e-10

Optional Parameters
Use MName
REDSHIFT
TARGETCLASS
MTIME
SPECRP

Theoretical data Lookup WD

sro.redshift
src.class

Wave Band
Radio

RA:
Radius:
Band:

Dec:+48:11:33.48
MAXREC:
/6580e-10

Millimeter Infrared

Optical uv EUV spect.resolution;em.wl

X-ray

Tags

[

SSAP Servers
short name =

B

c ssa

castor

castor+

CCD700-voarchive

VDS_DEEP+
CfA Hectospec
dk154
dkl54-extrls
dklS4-extrlSjan
dk154-extrl&jan

SSAP

Flash/ Heros

Select all

Query registry

Gamma-ray |v|ALL

title
Be Stars Spectra
CALIFA DR2
Espadons/
Espadons/h
ced700 OND
Optical Spectroscop...
CEN S_DEEP...
CEM _DEEFP...
CfA Hectospec Spec.

dkl54

dk154

DK154 SSA

ELODIE archive
Spectrum interpolat...
ESO Science Archive...
Extreme Ultraviolet ...

Flash/Heros Split-Or...

ulRuFFE archive of r...
High Energy

Mining the HEAVEN
HEROS archive of On...
cutout server of HE...

Deselect all

Add New Server

Time:

Query Format:

Wavelength calibration:

Flux calibration:
Query:, 1 o/6580e-10
Query results:

d\rjﬁ CCD700-voarchive

l...| ssa_specstart| ssa_specend
T7426E-7

12| 6.26183E-7
27 . 24978E-7
13
=
30

2
28

2l
10

o
|

= =
(ol ~o

M
[+ 10=]

. 26401E-7
. 25161E-7
. 25161E-7
L 26434E-7
. 25641E-7
25161E-7
25008E-7
. 25937E-7
i, 26100E-7

[ AN
|| fw]e

—ra

L[| fn|ps

hMolo|o|o|o|o|lo|o|o|o|o|o|o|o|o|o|alooo|o|o|o
3

A A A A A A EA A A A

-

Display
selected

I

<SERVER=?REQUEST=qgueryData&FPO5

votable
None

None

54,1224166

ssa_dstitle

ccd700/data/psiper/6255-676...
ccd700/data/psiper/6255-676...
ccd700/datalpsiper/6255-676...
ccd700/data/psiper/6260-673...
ccd700/data/psiper/6260-673...
ccd700/datalpsiper/6255-676...
ccd700/data/psiper/6255-676...
ccd700/data/psiper/6255-676...
ccd700/data/ p5|per"F255 5

ccd700/ dc| a."p5|per
ccd700/datal|
CCdx 0o/ dc|

ccd700/data/psiper
ccd700/data/psi
ccd700/data
ccd700/data/psiper
ccd700/data/psi

Download
selected

Display
all

E Save query results

ssa_targname

Psi Per
psi Per
psi Per
psi Per
psi Per
psi Per
psi Per
Psi Per
psi Per
PsiPer
psi Per
psi Per
psi Per
psi Per
psi Per
PsiPer
psi Per
psi Per
psi Per
psi Per
psi Per
psi Per
psi Per
psi Per

SPATRES
PUBDID

CREATORDID

-

33333333&FORMAT=votable&SIZE=0.15¢

ssa_dateCbs
53216.0049
54701 .97209
52982, 77564
56884 . 01015
S6884. 02565
5345188616
54209.80019
S5002.84843
54757.88729
532lr.02011
S470L. 56
52897.07116
54200.81274
S52082.79788
53475.85182
53249, 01897
54519, 80405
54518, 7584
53228.0436
55443, 86444
54518.81162
52001.91749
. 036089

95, 07196

Download
all

Select all

ssa_timeExt ~

1800,
L=ZEE,
1300,
1201,
901,
899,
899,
800,
730,
600,
600,

19

556,598

450,

Deselect

table

& Restore query results

Deselect all

ssa_snr| ssa_length
1997
1997
1897
2047
2047
1897
1997

pos.angResolution

meta.id

Update

&BAND=6530

SEND QUERY

accref

http:/ivoarchive.asu.cas. cz/ge. ..
http:/jvoarchive.asu.cas.cz/ge...
http:ffivoarchive.asu.cas.c
http:/ivoarchive.asu.cas. cz/ge. ..
http:/jvoarchive.asu.cas.cz/ge...
http:/fvoarchive.asu.cas cz/ge. ..
http:/ivoarchive.asu.cas. cz/ge. ..

|+ =

http: \.roarchl\.re asu.cas. czfge...

Deselect
all

@ Close

.@su.cas cz/ge...

.35u.cas.cz/ge...
SU.Cas. cz)
\85U.Cas.cZ
.85U.Ca5. 2
/8. 835U.Cas. cZl
\85U.Cas.cZ
SU.Cas. CZ)
.85U.Cas. cZ
\85U.Cas.cZ
.85U.Ca5. 2
.85U.Cas. cZ
5U.Cas, cZ)

DataLink
Services




Spectra in VO - direct access plot

Starlink SPLAT-VO. =ploty3=>
File Analysis Edit Options Graphics Help

P& || JPEs - | & B A

S8 me B ¥ ~YAanhADAR

Displaying: psi Per Remove ¥ limits (9%): |automatic |+
Wavelength: : Flux:

X scale: 1.0 Y scale: (1.0

2-d compound coordinate system

450000 |
400000 |
350000 [

300000 [

Flp (count)

250000 [

200000 [

150000 |

100000 |

J

|

6500 6550
Wavelength (Angstrom)




Spectra in SPLAT-VO - DatalLink

Starlink SPLAT-VOT <plot96=
Eile Analysis Edit Options Graphics Help

I, JPEG e v + t - M B AN P

B & me e d &~ AR 2 AR

Displaying: psi Per Remove ¥ limits (%): |automatic |«
Wavelength: £589.852 : Relative flux: |1.022293

X scale: 1.0 ¥ scale: 1.0

3 2-d compound coordinate system
|ﬁlarameters for Server-Generated data processing
FLUX... \normalized

LAMB... |6540e-10 [6.24978e-07..6.77822e-07] m

LAMB...|5590e-10 [6.24978e-07..6.77822e-07] m

FORM... application/x-votable+xml

Clear parameters Set parameters

Relative fiup

93]

5560 6565 6570
Wavelength (Angstrom)




Lavina dat

Mooruv zakon chipy — zdvojeni 1.5 roku (100010 let)
Data v astronomii — zdvojeni < 1 rok !

1E+12 _NumbEI"SJ"

14500-2000
1E+10
1E+08 J
1E+06 //
10000 H“//
100 - el

1500 1600 1700 1800 1900 2000

Year



Dark Energy Survey Camera

Dark Energy Camera (DECam)

74 chips — 570 Mpixels - 4m Cerro Tololo



106 CCDs

GAIA CCDs 938 Mpix
2800cm?

104.26¢cm

Image motion
—_—

-
=
o]

)

™

0l

<

Radial Velocity
Spectrometer CCDs

SADD J919woloyJ Inig
SADD -1912WwoloyJ paA

Basic
Angle
Monitor

Basic
Angle
Monitor

Sky Mapper Astrometric Field CCDs
CCDs




Chren elescope Array

of 100 (South) et 20 (North) telescopes
C a July 2015: , Chile (ESO) and La Palma

cherenkov telescope array 2016: phase
2018-2013: phase
Observatory to the community

27 PBlyear in archive



LOFAR network

LR
- -
o -

AW b et IOT A

Raw Telescope 112 PB/yr 60 EB/yr

Archive Rate 6 PB/yr 100 PB/yr

Pizzo 2016






SKA Archive Volumes

~0.5 - 10 PB/day of image data

Source count ~10° sources per square degree
~101% sources in the accessible SKA sky, 104
numbers/record

~1 PB for the catalogued data

T ensasan

Alexander 2016




A paradigm shift
Federated
all-sky surveys
Large =
surveys

n
Q
2
=
o
wn
Y
o
[
Q
0
=
=]
=

Pointed
observations

S
P|l=
TWeLiscor

O S e e e e 1 T 1017 1018

Data complexity (Bytes)

Data nutno analyzovat na misté ulozeni

D'Abrusco 2010 Move processing = not data !



A growing parameter space

Flux

Morphology

Wavelength

. Polarization
Proper _--~
motion

Redshift

Most discoveries were made in small regions
of subspaces or along some of these axes

D'Abrusco 2010




Need for a new science: Astroinformatics
Knowledge Discovery in Databases

A -I.E ‘1,’..-

aadt ol oaed il

Data Gathering (e.g., from sensor networks, telescopes...)

Data Farming:
Storage/Archiving Database

Indexing, Searchability technologies
Data Fusion, Interoperability, ontologies, etc.

5 Data Mining (or Knowledge Discovery in Databases):

Pattern or correlation search

Clustering analysis, automated classification
Outlier / anomaly searches
Hyperdimensional visualization

Key mathematical
issues

> Data understanding
Computer aided understanding Ongoing research
KDD
Etc.

L, New Knowledge

Longo 2009



Data Driven Science

What is Fundamentally New Here?

» The information volumes
and rates grow exponentially

—> Most data will never be seen &sr 4
by humans b

Y
y. 1\-_{-.

« A greatincrease in the data information content
—> Data driven vs. hypothesis driven science

» A greatincrease in the
information complexity

—> There are patterns in the data
that cannot be comprehended
by humans directly

Djorgovski




Hidden Patterns in Data

Pattern or structure (Correlations,
Clustering, Outliers, etc.) Discovery in
High-Dimensional Parameter Spaces

D >> 3 parameter

/ space hypercube

High-D data cloud:
mostly noise, of an
arbitrary distribution

But in some corner of
some sub-D projection of
this data space, there is

something # noise




Visualization in Machine Learning

A Key Challenge: Visualisating
Multidimensional Data Spaces

 Hyperdimensional structures (clusters,
correlations, etc.) may be present in many
complex data sets, whose dimensionality
may be D ~ 102 — 104, or higher

It is a matter of data understanding,
choosing the right data mining algorithms,
and interpreting the results

 We are biologically limited to perceiving
up to ~ 3 - 12(?) dimensions

What good are the data if we cannot effectively
extract knowledge from them?




Visualization of 1 B points - Gaia DR1

N=1,142,679,769

log10 count(*)

1079 points In 1 sec!

Breddels 2016



' Blg I;.)'at'a' Efa |n Sky and Earth ObserVatlon TD

o




Astro-Neurology

From SKky Surveys to Neurobiology

« Using the data analytics tools based on ML, developed
for the analysis of sky surveys, to design a better
diagnostics for autism

« Feature importance
using random

forests =>

 Next: correlate
with MRI scans

(with R. Adolphs et al.) J. Bunn, CD3




Finding Galaxies by Shape NASA

100
,-.....__._..-..—..ﬁ\_..__._-a; J \‘xn_.._J ™ __LE

Description: Detecting objects from astronomical measurements by evaluating light
measurements in pixels using intelligent software algorithms.

Image Credit: Catalina Sky Survey (CSS), of the Lunar and Planetary Laboratory, University
of Arizona, and Catalina Realtime Transient Survey (CRTS), Center for Data-Driven Discovery,
Caltech.

Crichton 2016



Finding Cancer Signhatures NASA

Descrip;[ion: Detecting objects from oncology images using intelligent software
algorithms transferred to and from space science.
Image Credit: EDRN Lung Specimen Pathology image example, University of Colorado

Crichton 2016



BP a DP na FITs
z astroinformatiky a VO

*FIT VUT Brno
2011 1 BP (Random Forests in Astronomy)
1 PhD — Wavelets Dimensionality Reduction (pending)

*VSB-TU Ostrava
2013+20151 BP + 1 DP - SPLAT-VO

FIT CVUT

2012
2013
2014
2015

2016
2017

(VO-Korel+SSA proxy)

(OSPS Image + Catalogue Server)

(Random Forests + SOM)

(VO-Cloud)

(Clustering OSPS + Deep Learning)

(Semisupervised learning + Outlier finding)

(VO Cloud) + 1 BP (deep learning)+ 1 PhD (VO light curve)



LAMOST (Guoshoujing)
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LAMOST Spectral Surveys

DR1 (end 2013)

DR3 (half 2015)
DR4 (Feb 2016)

Each Fiber — 2 motors
double arm 33mm circle

Fibre collects light from
3.3 arcsec circle on sky

spectra
1 085 404 stars
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Be Stars : Emission in absorption
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CCD700 Outliers

Unsupervised learning — Local Outlier Factor - LOF

6400 E € 6700 6300 6400 6500

6300 ) £ 700 301 6400 6500 6600

6400 ) i 6700 6300 6400 6500

Shakurova 2016



Be Candidates Foud

100 150 200

.y

250

6000 6500
Wavelength [Angstréms]




Be Candidates Found
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Be Candidates Found

3788.808497: Flux:910.68
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Be Candidates Found
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Yet Unknown Be Star
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Samoorganizacni mapa (Kohonen)

Jupyter Settin Admin = 7 Help « Logout (admin)

AllSpecOndSOM

Type Phase Worker Created Started Finished Executing time
SOM 1 COMPLETED er 32:47 PM 7 PM 211417 1
£ Run again = Delete

Preview

index.html - Fullscreen

VO-CLOUD DETAILS OF JOB
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VO-CLOUD vizualizace spekter

VO-CLOUD MANAGE FILESYSTEM

Home g&Manage filesystem 0 history Jupyter @ Settings  Admin ~ ? Help

. X Spectra plotter
@ New Folder @ Append new files ~ g Delete items ~ 0 Dovmload data ~
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Budoucnost 2m

Urcite velmi moderni
V souladu s dobovymi trendy
Moderni technologie

Mnoho produkce z archivu — followup, hledani zpét



