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HIPS 

 

✔ 

●Hierarchical Progressive Survey

● IVOA standard (since May) 

●Hierarchical way of structuring data

●Progressive visualisation of astronomcial Surveys

●  'google earth' for the sky
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What's the plan? 

1. Pixel data
1.1 Context
1.2 Hierarchical organization using HiPS 

2. HiPS
2.1 Creation
2.2 Associated metadata update
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CDS services 
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Source of data 
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Type of data : pixel data 

images 

cubes  3-dimensional spectro-images

2-dimensional image



  7

Type of data : pixel data : cubes 

3D representation of a 21-cm HI data cube :
- Nearby galaxies : dark spots 
- Galactic Plane : dark sheet

 Position - position - velocity cube

  RA        -   DEC    -   RV      cube
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Data format 

FITS : Flexible Image Transport System :
archival data format for images, tables  

VOTable : tabular data 
within the VO 
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1.2 Hierarchical organization using HIPS 
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What is HIPS : HIerarchical Progressive Survey

● Method of organizing big data

    
●HEALPix sky tessellation
  Hierarchical structure: Tile → Pixel

  Equal Area cells        : 12 cells (order0)→ 4 equal cells (order 1)

  Latitude                  : Pixel centers → rings of equal latitude 

  Pixelization algorithm

Order 0 Order 3
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HIPS organization of data 

                                          

           
HiPSgen 

     Sphere → Maps → Tiles → Pixels 

● HiPS : Collection of HEALPix maps of successive orders

● Original astronomical data : images, catalogs, 
                            cube data 

Order 0 Order 3
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→ see Aladin 

What is HIPS : HIerarchical Progressive Survey
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Tesselation usage 

➢Curvilinear HEALPix
CDS, others (LIGO,...)
performance/quality

➢Triangular World Wide Telescope

➢Cylindrical Google

                                          

           



.fits original images with 
footprint on the celestial 
sphere 
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HIPS structure

    HIPS
 mapping

Hipsgen
tool

with header specifying the 
correspondence between the 
coordinates on the sky and the given 
pixel location in the image.

HiPS
➢ set of HEALPix maps 

stored in tiles
➢ associated metadata     HIPSgen

Incomplete : lack of mandatory keywords ? 
→ contact the data provider
→ rebuild the HIPS tiles
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HIPS structure

    HIPS
 mapping

Hipsgen
tool

    HIPSgen

HIPS tiles

HIPS 
associated        
meta data
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Bibliography, catalogs, pixel data : management of 
heterogeneous Big Data at CDS by the documentalists

 

2. HiPS
2.1 Creation
2.2 Associated metadata update
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Main steps

    HIPS
 mapping

Original images 
 

● Astronomical survey priority and data availability 

● Download data from archive facilities/servers

● Prepare the data 
→ « clean » images
→ organize data (resolution/filter)   
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Astronomical survey mapping 
priority and data availability 

    HIPS
 mapping
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Download data from archive 
facilities / server

    HIPS
 mapping

    HIPS
 mapping
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Prepare for mapping : « clean » images
                                        organize the data

    HIPS
 mapping

    HIPS
 mapping

Clean images : 
➢ MAMA survey borders

Organize images :
➢ DSS1 Survey
Red : XE

  Blue : XO + S(SERC-J) + S(SERC-EJ)
 

●  

→ Quick tests with few images
→ Restart the process
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HIPSgen tool parameters and actions

    HIPS
 mapping

    HIPS
 mapping

●Required 
➢ Original images 

➢ Path

●Optional (ex:)
 

➢ Original images
➢ Sky background
➢ Margins
➢ Meta data

➢ HIPS
➢ Target directory
➢ Identifier
➢ Tiles to build

➢ Associated meta data
➢ Build the MoC
➢ Handle original images

associated data
 



  22 HIPS generic meta data 

    HIPS
 mapping

    HIPS
 mapping

    HIPS
 mapping  

 
 

← conversions 
     to be done   
     (MJD,m)
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    HIPS
 mapping

    HIPS
 mapping

    HIPS
 mapping

● Data survey short 
description

● Original data source 
● Bibliography

● Observation epoch 
● Wavelength

Information about the 
HIPSgen tool used to 
build the HIPS 
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HIPS original images meta data

    HIPS
 mapping

    HIPS
 mapping

    HIPS
 mapping

Original image 
Meta data to be 
displayed in the 
VO table 
 

 
VO table 
 

 
JSON tile
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    HIPS
 mapping

    HIPS
 mapping

    HIPS
 mapping

main original 
image meta dataa

original image
superposed 
with the HIPSa

Link → original image a



 26

BIG volume data

    HIPS
 mapping

    HIPS
 mapping

●BIG calculation time for BIG volumes of data
➢ pixel data may take time to be processed

        30h   →   749 GB  MAMA  images          → 3.4  TB
            7h   →   271 GB  MaNGA cubes           → 1.2  TB

    <20s   →   few MB  LIGO HEALPix map  → few MB

➢ switch SIMBAD/ Aladin

●Handle Linux commands
➢ download files from web servers
➢ copying big files
➢ disk space usage
➢ currently running processes
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Complexity and diversity

    HIPS
 mapping

    HIPS
 mapping

●Ask help → astronomers and IT specialists
➢ Input data

➢ HIPS validation 

➢ Chose the pertinent information for updating HIPS 
meta data

●Learn new vocabulary
➢ HIPS

➢ Images/data cubes
➢ HEALPix

➢ Individual pixel/Tiles
➢ Pixel center/ring

➢ Tables
➢ Astronomical objects

➢ RA/DEC 
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