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the SKA's mid-frequency telescope
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Explore existing tools for 3D visualization
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Explore existing tools for 3D visualization
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X3D-X3DOM

e X3D: Royalty-free open standard
* Mantained by Web3D consortium
* X3DOM: HTML integration

* 3D model written with python,
without specific libraries

* Optimized

* Plot iso-surfaces:

reduce size and calculations




Insert Web Page

GAVO — DaCHS
This app allows you to insert secure web pages starting with https:// into the slide deck. Non-secure

web pages are not supported for security reasons.

* Services to publish data: tables,

Please enter the URL below.

Images, spectra
. https:// = spsrc18.iaa.csic.es/ixaka_dachs/q_remvis1/s/form
* Allows queries
° Ea Sy tO fOl IOW IVOA Sta N d 3 rd S \r,\lvgée:pg/lgaeniysg;o;ﬂ:;gz.bsites allow secure access. Please click on the preview button to ensure the
* Datalink for complementary
resources

* Server-side Operations for Data
Access (SODA)

 Make cutouts...

e Can be used to customize
visualizations
Web Viewer Terms | Privacy & Cookies Preview




GAVO - DaCHS

* Services to publish data: tables,
Images, spectra

* Allows queries
* Easy to follow IVOA standards

* Datalink for complementary
resources

* Server-side Operations for Data
Access (SODA)

 Make cutouts...

e Can be used to customize
visualizations




GAVO - DaCHS

* Services to publish data: tables,
Images, spectra

* Allows queries
* Easy to follow IVOA standards

. DaCHS
* Datalink for complementary i
resources
* Server-side Operations for Data FITS images L pre-made | iz

.

Access (SODA)
 Make cutouts...

e Can be used to customize
visualizations




Resource Descriptor (RD)

SIAP service Datalink service

Renderers : Renderers

form siap.xml dimeta (Datalink) @ diget (SODA) static

siap#protolnput : :
siap#humaninput descriptorGenerator metaMakers dataFunctions

sodatffits_genDesc Coord. params
Vis. params

Coord. params Links to
Vis. params visualisations

DaCHS
service

Datalink

Pre-made

FITS images I visualisation

e Qb wCSIC




SODA code

DaCHS
service

Datalink

gavo

. Pre-mad | / Remot ‘ - + utils.pyfits
FAETES Lvis:illi‘;:tizn JJ {visu::?szt?onj write_htmi + protocols.soda .
' ' + utils.fitstools write_x3d
+ func_layers()
+ func_outline() + make_layers()
+ func_galaxies() + make_outline()
+ func_gallab() + make_galaxies()
+ func_grids() + make_image2d()
. + func_axes() + make_ticklines()
Python packages: JS scripts: + start_x3d() + make_animation()
+ close_x3d() + make_labels()
* Astro Py * x3dom + viewpoints() + close()
* scikit-image * js-colormaps PRtk
* Matplotlib * LaTeXMathML + buttons()
+ func_image2d()
* ASt roquery + func_move2dimage() X3D model
e Num Py + func_scalev()

+ func_galsize()
+ func_colormaps() Remote
+ close_html() visualisation




3D remote visualisation

A SIAP service with datakink.

Position [deg] | |

Help J
ICRS Position, RA,DEC, or Simbad object (e.g., 234.234,-32.45)
Service info Field size [deg] 0.5 \
Metadata Size in decimal degrees (e.g., 0.2 or 1,0.1)
Identifier Intersection O Image overlaps Rol
ivo://spsrc.iaa.csic.esl ~ YPe O Image covers Rol
o O Rol covers image
Cite this O The given position is shown on image
Advice on citing this re Relation of image and specified Region of Interest.
Description Table Sort by | vi|Asc v |
fuSlaRsenicowihd Limitto[ 100 v |items.
Keywords _—
Output format
Galaxies P ‘HTML—V‘
Creator 7
Go 2 o
ixaka Labadie &) [Resut link] 5
Created

2023-02-01T13:10:00; Please report errors and problems to the site operators. Thanks.

Data updated
2023-10-25T10:45:46;

Metadata updated
2023-10-25T10:47:28;

Source
%ideally, a bibcode%

Reference URL
Service info

INSTITUTO DE EXC ENCIA 5 1
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3D remote visualisation

Parameters

Help o Field size: 0.5

S o Qutput format: imageffits
Service info

Metadata
Result
Identifier

ivo://spsrc.iaa.csic.es/ Matched: 3

Cite this

; » ) Product key File size Datalink Ctr. RA Ctr. Dec  Axes Lengths Scales
Advice on citing this re [byte] [deg] [deg] [pix] [deg/pix]
Description HCG91.fits 14.5MiB dimeta 332.29333 -27.79861 [256, 256,58, 1]  [0.0027777778, 0.0027777778]
A SIAP service with d:
- HCG16.fits 44.8MiB dimeta 32.54712 -10.27135 [315, 280, 133, 1] [0.0016666725, 0.0016666694]
Keywords
Galaxies HCG31fits 252.8MiB dimeta 75.40417 -4.25708 [500, 500, 265, 1] [0.00041666668, 0.00041666668]
Creator
Ixaka Labadie Qu ery Form
Created . . :
2023-02-01T13:10:00; A SIAP service with datakink.

Salaupdas: Position [deg]

2023:10:20110:18:49 ICRS Position, RA,DEC, or Simbad object (e.g., 234.234,-32.45)

Metadata updated

Field size [deg] |
2023-10-26T12:48:49, | S Sizelded] [o5 |

Size in decimal degrees (e.g., 0.2 or 1,0.1)
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Where? Description ‘What?

#auxiliary

Link (41 kiB) | Default pre-made visualisation ivo://spsrc.iaa.csic.es/~?ixaka_dachs/data/HCG1¢

#auxiliary

Link (36 kiB) | Remote visualisation ivo://spsrc.iaa.csic.es/~?ixaka_dachs/data/HCG1¢

#proc

(Eorm) An interactive service on this dataset. ivo://spsrc.iaa.csic.es/~?ixaka_dachs/data/HCG1¢€

#this

Link (45MiB) | The full dataset. ivo://spsrc.iaa.csic.es/~?ixaka_dachs/data/HCC

SODA data access

In the parameters below, leave everything you do not want constrained empty.

Retrieve data

DEC An interval (sp: P d pair of ), where the limits have to be between -10.503039732507638 and -10.037783967042829

-10.503039732507638 -10.03778396704282¢ ‘ deg

The latitude coordinate

RA An interval (space-separated pair of numbers), where the limits have to be between 32.28026563996414 and 32.812520293422565

[32.28026563996414 32.812520293422565 | deg

The longitude coordinate
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HCG31 interactive HI datacube with X3D

Viewpoints: [ Roset View || RA. - Doc. |[ Z-Dec. |[Z-RA. | Tabels:| Grids || Galaxios _Galaxy Labels || Axes labels | 2D im Animation| Background: M| Font Size: Galaxy: 8

QN 13214045 |50 Lo [ 70 [ a0 00 100 150 200 |00 o AR

Cmap 0 magma ~ Min 0: 30 : (50, S : Tinear v| Z scale: ™=@ 2D image: — ; = /s
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Insert Web Page

This app allows you to insert secure web pages starting with https:// into the slide deck. Non-secure web pages are not supported for security reasons.

Please enter the URL below.

https:// = spsrc18.iaa.csic.eslixaka_dachs/q_remvis1/dl/static’HCG31_custom.htm

Note: Many popular websites allow secure access. Please click on the preview button to ensure the web page is accessible.

Web Viewer Terms | Privacy & Cookies

Preview




SUMMARY

Motivation: Further work:
* Big Data of SKAO size * Interface (Datalink & webpage)
e 3D visualisation * Study scalability

 RAM efficiency

* Implement for other wavelengths or
other data types

* [nteractive options

Solution:

* 3D iso-surface models (X3D)
* Web integration (X3DOM)

e Remote visualisation in SRC
(DaCHS + Datalink + SODA)




SKA1 Telescope Expected Performance - Imaging

Nominal frequency 110 MHz 770 MHz
Range [GHz] 0.05-0.35 0.05-0.35 0.35-1.05 0.95-1.76 4.6-8.5 8.3-15.4
Telescope Low Low Mid Mid Mid Mid
FoV [arcmin] 327 120 109 60 12.5 6.7
Max. resolution [arcsec] 9.7 35 0.7 0.3 0.06 0.03
Max. bandwidth [MHz] 300 300 700 810 3900 2 x 2500
Cont. rms, 1hr [p)y/beam] @ 26 14 4.4 2 1.3 1.2
Line rms, 1hr [pJy/beam]® 1850 800 300 140 90 85
Resolution range for cont. & line rms [arcsec] © 12-600 6-300 1-145 0.6-78 0.13-17 0.07-9
Channel width (uniform resolution across max. 574 54 13.4 134 80.6 80.6
bandwidth) [kHz]
Narrowest bandwidth, zoom mode [MHz] 3.9 3.9 3.1 3.1 3.1 31
Finest zoom channel width [Hz] 226 226 210 210 210 210
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Key project milestones

(as per SKA Construction Proposal: June 2021)

| SKA-Low ‘ SKA-Mid

. JULY JuLy
Start of construction (TO) 2021 2021

. . AUGUST AUGUST
Earliest start of major contracts (C0) 2021 2021
Array Assembly 0.5 finish (AA0.5) — S
SKA-Low = 6-station array 2024 2024
SKA-Mid = 4-dish array
Array Assembly 1 finish (AA1)

= : FEBRUARY FEBRUARY
SKA-Low = 18-station array 2025 2025
SKA-Mid = 8-dish array
Array Assembly 2 finish (AA2) .

_ 2 FEBRUARY DECEMBER
SKA-Low = 64-station array 2026 2025
SKA-Mid = 64-dish array, baselines mostly <20km
Array Assembly 3 finish (AA3)

SKA-Low = 256-station array, including long baselines JAI;(;JZA;RY SEP;%AGBER
SKA-Mid = 133-dish array, including long baselines
Array Assembly 4 finish (AA4)
SKA-Low = full Low array NO\Z/E%BER JZ%I\ZI.EI
SKA-Mid = full Mid array, including MeerKAT dishes

: - - JANUARY DECEMBER
Operations Readiness Review (ORR) 2028 2027

; JULY JULY

End of construction 2029 2029




Observing capabilities
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The Spanish prototype of a SKA Regional Centre - SPSRC

Beyond a computing cluster

User support

A cloud-computing service VO Archive Training:
Storage Collaborative analysis tools radioastronomy;,

Interoperable —» software, Open Science

Become the host of an SKA Regional Centre

activities for SKA Key Science Projects

Support preparatory scientific [ Following best practices: J
with precursors/pathfinders

Open Science and FAIR principles

[ Transversal, wavelength agnostic ]
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