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HiPS and MOC

• HiPS: Hierarchical Progressive Surveys 
• multi-resolution HEALPix* data structure for

• images, 3-d image cubes, catalogues
• the more you zoom, the more you see by accessing higher and 

higher resolution tiles

• MOC: Multi-Order Coverage maps
• HEALPix tiles at multiple orders to describe arbitrary regions on 

the sky
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*Gorski et al. 2005
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HiPS	–	Tiles	and	Pixels
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HiPS - standardised in IVOA

Standardised by IVOA
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HiPS Network - a life of its own!

• 20 HiPS nodes
• 8 new in last 6 months

• Independent HiPS clients
• Aladin Desktop (JAVA)
• Aladin Lite + derived (javascript)
• CNES/MIZAR (javascript + WebGL)
• Firefly/IPAC  (javascript)
• Stellarium (C), Kstars (C)
• + 40 Aladin Lite implementations

• Libraries: astropy — Hipspy, MOCpy  
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HiPS Nodes: 
Leiden, IRAP, SSC, 3xCDS, AMIGA, 
svo.cab, IAS, ESAC, JAXA ,IPAC, 
ANU, 2xCADC, HEASARC, China-
VO, MPIK, PADC 
Coming soon:  
ESO, Stellarium AWS/S3, Chile-VO 



 HiPS Data in the network: 
• ~500 HiPS, mirrored on average 2x in network 
• 280 TB of pixels/cubes/catalogs  by end of 2018 

New HiPS the last months: 
• PanSTARRS, SkyMAPPER, VISTA, SWIFT, DECaLS, 
DECaPS, DES, BASS, Gaia DR2, … 

• Usage: about 600,000 HiPS tile queries per day => 
+200,000/day in last months
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Aladin Desktop
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HiPS & MOC for complex catalog/image 
queries



IVOA Victoria - May 2018 - PanSTARRS and Gaia HiPS - Apps1

The	biggest	one	-	PanSTARRS	HiPS

•Pan-STARRS	PS1	images	

• 5	bands:	g,	r,	i,	z,	y	

• resolution:	0.25"/pixel	

• 15	TB	per	band	

•HiPS	generation	

• resolution:	200	mas	(HEALPix	order	20)	

•with	512x512	tiles:	47	million	tiles	

• 10	trillion	pixels	per	band	

• FITS	tiles	generation	(with	Hipsgen)	-	25	TB	per	band	

• JPEG	tiles	generation	(with	Hipsgen)
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PanSTARRS - HiPS         



IVOA Victoria - May 2018 - PanSTARRS and Gaia HiPS - Apps1

Gaia	DR2	flux	map

• HEALPix	map	for	each	band	(integrated	flux,	weighted	
density	map)	

• generated	with	healpy	at	NSIDE=8192 

• initial	tests	with	Java	unsuccessful: 
unable	to	create	a	800	million	items	float	array	

• map	converted	to	HiPS	with	Hipsgen	(order:	4)	

• alternative	approach:	generate	individual	G	from	TAP	request	
• SELECT HEALPIX(ra, dec, 5+9) AS ipix, 

SUM(phot_g_mean_flux) as g, 
SUM(phot_bp_mean_flux) as b, 
SUM(phot_rp_mean_flux) as r  
FROM "I/345/gaia2"  
WHERE HEALPIX(ra, dec, 5)= 42  
GROUP BY ipix 

• Color	tiles	

• G,	Rp,	Bp	bands	map	to	green,	red	and	blue	channels	

• Python	script	with	Lupton-like	stretch	to	maximize	contrast
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GAIA	DR2	flux	map	-	HiPS
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CDS Aladin - time exercise

• Testing use of time metadata
• Query for data (across all CDS or VO resources) based on time 

constraints
• Time plots - time series etc.

• Testing the potential of temporal coverage systems  
• For temporal coverage of observations, events, publications(?)
• Aladin / HiPS / MOC  - already very good spatial coverage

• Tests using the same recipes for Time coverage
• Towards a combined spatial-temporal index ?? 
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• Detection of catalogues with time measurements 
• Time view panel
• Spatial & Time view

• plot COL vs. time
• Cross-selection of objects

• Temporal Coverage
• T_MOC like S_MOC
• Union / Intersection etc.
• Works with MOC server
• Modified MOC libraries

• coming to MOCpy
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Summary

• HiPS network is growing fast, and is heavily used
• MOC is being deployed for many uses
• Together HiPS and MOC enable new types of 

queries
• Libraries and tools are available
• Scalable for large data - e.g. PanSTARRS, GAIA
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Extra Slides
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Links

• Hierarchical	Progressive	Surveys	(HiPS)	
• Fernique	et	al.	2015,	A&A	578,	114		
- HiPS	on	CDS	web	pages:	http://aladin.u-strasbg.fr/hips	
• Aladin	http://aladin.u-strasbg.fr/AladinDesktop/	
• Aladin	Lite	http://aladin.u-strasbg.fr/AladinLite/	
• HiPS	generation	tools:	http://aladin.u-strasbg.fr/hips/#tools
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http://aladin.u-strasbg.fr/hips
http://aladin.u-strasbg.fr/AladinDesktop/
http://aladin.u-strasbg.fr/AladinLite/
http://aladin.u-strasbg.fr/hips/#tools


CDS	X-Match:	HSC	wide	vs.	Gaia	DR2
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IVOA Victoria - May 2018 - TMOC in MocPy - TDIG

MOCPy

• Python	library	to	handle	spatial	MOCs	

• creation	of	MOCs	

• operations:	intersection,	union,	…	

• retrieval	of	VizieR	tables	MOC	

• filter	a	table	to	keep	sources	inside	MOC	

• query	a	VizieR	table	by	MOC	

• visualisation  

• See	wiki.ivoa.net/internal/IVOA/
InterOpJune2015Apps/MOCPy.pdf	for	details
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http://wiki.ivoa.net/internal/IVOA/InterOpJune2015Apps/MOCPy.pdf
http://wiki.ivoa.net/internal/IVOA/InterOpJune2015Apps/MOCPy.pdf


IVOA Victoria - May 2018 - TMOC in MocPy - TDIG

Demonstration

• Notebook	

• read	HST	band	SDSSr	T-MOC	

• create	a	T-MOC	from	a	table	with	time	column	

• filter	table	

• intersection	of	TMOCs  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IVOA Victoria - May 2018 - TMOC in MocPy - TDIG

Links

• Github	project 
github.com/cds-astro/mocpy		

• Notebook 
mybinder.org/v2/gh/cds-astro/mocpy/tmoc?
filepath=notebooks%2Ftmoc_example.ipynb	
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https://github.com/cds-astro/mocpy
https://mybinder.org/v2/gh/cds-astro/mocpy/tmoc?filepath=notebooks%2Ftmoc_example.ipynb
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