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1 Astronomy Visualisation Metadata 

1.1 Overview 

The astronomical education and public outreach (EPO) community plays a vital role in conveying 
the results of scientific research to the general public. A key product of EPO development is a 
variety of non-scientific public image resources; both derived from scientific observations and 
created as artistic visualisations of scientific results. This refers to general image formats such as 
JPEG, TIFF, PNG, GIF, not scientific FITS datasets. Such resources are currently scattered across 
the internet in a variety of galleries and archives, but are not searchable in any coherent or unified 
way. 
 
The primary focus of this document is on print-ready and screen ready astronomical imagery that 
has been raj`ana` bnki pahao_kle_ k^oanr]pekjo $]hok gjksj ]o ¤lnappu le_pqnao²%* Oq_d ei]cao 
can combine data acquired at different wavebands and from different observatories. While the 
primary intent is to cover data-derived astronomical images, there are broader uses as well. 
Specifically, the most general subset of this schema is also appropriate for describing artwork and 
illustrations of astronomical subject matter. 
  
The intended users of astronomical imagery cover a broad variety of fields: educators, students, 
journalists, enthusiasts, and scientists. The core set of required tags defines the key elements 
needed in a practical database for the identification of desired resources. For example, one might 
choose to search for images of the Crab Nebula that include both infrared and visible light 
elements, or for any images within two degrees of a specified location on the sky that include at 
least some data from the Chandra X-ray Observatory. 
 
The metadata used to characterize an image are only useful if they remain easily associated with 
the image for all users. Once an image is separated from its source web page, any contextual 
information is generally lost, including, most importantly, the original source of the image. 
 
The AVM standard therefore encompasses not only the span of metadata tags, but an 
implementation for embedding these tags directly within the image file itself. This keeps the 
iap]`]p] ]r]eh]^ha araj bkn ¤hkkoa² ei]cao* 
 
The advantages of embedded image identity metadata are numerous. Including metadata 
effectively makes the images self-documenting, which is particularly useful when the source URL 
for an image is lost. This information can now be accessed by multimedia management packages, 
or indexed by databases designed to read the embedded information. For instance, an online or 
desktop planetarium program could load an image from the web and extract the appropriate 
metadata to place it in the proper position in the sky. 
 
Many observatories have adopted the AVM standard for outreach images, including the Spitzer 
Science Center (SSC) and the Chandra X-ray Center (CXC). In 2009 the SSC launched an AVM-
driven website1. The CXC is tagging all images with AVM, and migrating to an AVM-driven website. 
ESO and ESA/Hubble is in the process of tagging the images and their web system is AVM driven, 
and will soon be able to dynamically update the AVM info in the tiff files from a web interface. Third 
l]npu okbps]na oq_d ]o Ie_nkokbp#o Sknh`se`a Pahao_kla ]j` Ckkcha Ogu d]ra ]`klpa` pda 
standard, lending a new perspective to outreach products through a digital sky. The AVM standard 
is widely adopted among EPO teams. 

                                                      
 
1 http://spitzer.caltech.edu  

http://spitzer.caltech.edu/
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1.2 Definition of AVM 

The Adobe Extensible Metadata Platform (XMP) specification describes a widely used method for 
embedding descriptive metadata within images. XMP tags are stored within the image header of all 
common image formats (JPEG, TIFF, PNG, GIF, PSD) and can be read by popular image 
processing and cataloging packages. The XMP standard is also widely used by photographers 
and the publication industry. Users of consumer and professional digital cameras may already be 
familiar with Exchangeable Image File Format (EXIF) metadata tags that include camera and 
exposure information within the digital photo file as a set of XMP tags. In practice an XMP header 
is a block of XML text included in the header block of the image file and is only supported in image 
types with header/comment blocks. 
 
Refer to the Astronomy Visualization Metadata (AVM) Standard for the Virtual Astronomy 
Multimedia Project (VAMP) and other Virtual Observatories2 documentation for a detailed 
description of the AVM standard. 

1.3 Software Tools 

There exist various methods to tag EPO images, each of which are discussed in this document. 
They include: 

1. FITS Liberator 

2. Adobe XMP Panels (accessible through Adobe Photoshop and Adobe Bridge) 

3. Djangoplicity (using Python-XMP-Toolkit and Python-AVM-Library) 

 
To retrofit the EPO images with World Coordinate System information (the standard for writing 
astronomical coordinates), there exist three commonly used tools: 

4. Astrometry.net 

5. PinpointWCS 

6. WorldWide Telescope 

This guide will first discuss the installation process of the most user-friendly tools listed above, 
followed by instructions for tagging and retrofitting EPO images with WCS. 
 

                                                      
 
2 http://virtualastronomy.org/avm_metadata.php#2  

http://virtualastronomy.org/avm_metadata.php#2
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2 Installation 

2.1 FITS Liberator 

FITS Liberator is an Adobe Photoshop plug-in developed by the European Space Agency, 
European Southern Observatory, and National Aeronautics and Space Administration. Its main 
purpose is to expose the FITS file format to Photoshop for image processing, but it also allows 
users to edit the metadata of the processed image. Currently FITS Liberator is only available for 
versions of Photoshop up to CS4 although an update is planned for late 2010. 
 
The ESA/ESO/NASA FITS Liberator is available from, 

http://spacetelescope.org/projects/fits_liberator/ 

as a free download for Mac and Windows platforms. 
 
There are two methods to install FITS Liberator, using the automatic installer or by a manual 
installation. Since FITS Liberator is a Photoshop plug-in, Photoshop must already be installed to 
use this software. Using the automatic installer is advised, unless a problem arises that may be 
resolved via the manual installation process. 
 
Refer to the download page of FITS Liberator for a detailed description of the installation process3. 

2.1.1 Automatic Installation 

2.1.1.1 Mac Installation 

Installing FITS Liberator on a Mac consists of the following steps: 

7. Open the disk image. 

8. Double-click on the FITS Liberator Installer (FITS Liberator.mpkg) and follow the steps in the 
installer. Note: Make sure to select the correct destination. 

9. Double-_he_g pda Atpn]o*ilgc beha pk ejop]hh pda Beha Ejbk ´ l]jaho ]j` BEPO ?kj_]paj]pkn 
script. You may have to select your preferred Photoshop installation folder depending on 
the version you are running. 

10. Eject and discard the disk image. 

2.1.1.2 Windows Installation 

The recommended way of installing the FITS Liberator on Windows is to use the setup program. 
This will install all the necessary files and optionally register FITS files with Photoshop. 

2.2 Adobe XMP Panels 

Pda =RI op]j`]n` eo ]j atpajoekj kb =`k^a#o TIL op]j`]n`* =o ] naoqhp pdana ]na pkkho pd]p skng 
within Adobe products to add and modify AVM. These tools depend on the version of pda qoan#o 
Adobe product, each having a unique installation method. 
 

                                                      
 
3 http://spacetelescope.org/projects/fits_liberator/download_v23/  

http://spacetelescope.org/projects/fits_liberator/
http://spacetelescope.org/projects/fits_liberator/download_v23/
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There is an automatic installer contained within FITS Liberator, which installs the necessary files in 
the correct directories. 
 
For users that have not installed the extra package contained with FITS Liberator, or do not want 
to install FITS Liberator, follow the manual instructions below, adhering to the correct version of 
Adobe Creative Suite. 
 
The necessary files may be downloaded from 

http://spacetelescope.org/projects/fits_liberator/download_v23/. 

This page contains links to download the panels for CS3 and CS4. 

2.2.1 Adobe Creative Suite 3 

When the user has downloaded the CS3 panels, there will be six text files, each representing a 
different category of astronomy visualization metadata. For Windows, the files need to be copied to 
the directory, 

C: \ Program Files \ Common Files \ Adobe\ XMP\ Custom File Info Panels,  

for Mac the files need to be copied to, 

/Library/Application Support/Adobe/XMP/Custom File Info Panels.  

2.2.2 Adobe Creative Suite 4 

Installing the CS4 panels requires slightly more effort than the CS3 panels. Upon extracting the files 
from the download, the user will have a directory containing: 

manifest.xml  

bin/AstronomyVisualization.swf  

loc/AstronomyVisualization_de_DE.dat  

loc/AstronomyVisualization_en_US.dat  

loc/AstronomyVisualization_fr_FR.dat  

loc/AstronomyVisualization_jp_JP.dat  

For a Windows machine all these files and directories need to be moved to, 

{Program Files} \ Common Files \ Adobe\ XMP\ Custom File Info.  

Additionally, the user should create a file named AstronomyVisualization.cfg in  

{System} \ Macromed\ Flash \ FlashPlayerTrust.  

For 32-bit Windows {System} is usually 

C: \ Windows \ System32  

whereas for 64-bit Windows {System} is usually 

C: \ Windows \ SysWOW64. 

The file must contain the path to the location of the CS4 XMP panels, for example 

http://spacetelescope.org/projects/fits_liberator/download_v23/
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C: \ Program Files \ Common Files \ Adobe\ XMP\ Custom File Info 

Panels \ 2.0 \ panels \ AstronomyVisualization.  

For a Mac machine the files and directories need to be moved to, 

 /Library/Application Support/Adobe/XMP/Custom File Info  Panels/2.0/panels/.  

Additionally the user should place the trust file AstronomyVisualization.cfg in the directory, 

/Library/Application Support/Mac romedia/FlashPlayerTrust.  

2.2.3 Adobe Creative Suite 5 

The installation process for CS5 panels is similar to that of CS4. The only difference is the location 
in which the files are copied. 
 
Bkhhks pda ejopnq_pekjo bkn ?O0( ^qp _d]jca pda `ena_pknu ¤.*,² pk ¤/*,² ej a]_d l]pd*  

2.3 PinpointWCS 

PinpointWCS is an easy-to-use application for retrofitting EPO images with World Coordinate 
System (WCS) info. Currently it is only available for Intel-based Macs. To obtain the software visit 
pda okbps]na#o sa^l]ca ]p6 

www.cfa.harvard.edu/~akapadia/pinpointwcs. 

Here the user can download a disk image. After the file has downloaded, double-click the disk 
ei]ca ]j` `n]c pda ]llhe_]pekj pk pda ¤=llhe_]pekjo² folder. 

2.4 WorldWide Telescope 

WorldWide Telescope (WWT) is a desktop planetarium package that is currently being developed 
by Microsoft Research. It is aimed at both the general public and professional astronomers. There 
are hidden tools available to outreach astronomers that assist in retrofitting EPO images with WCS 
info. 
 
To install the software a Windows machine is necessary. Visit 

http://www.worldwidetelescope.org 

to download the installer. Depending on the qoan#o _kilqpan( SSP i]u jaa` ]``epekj]h l]_g]cao 
ejop]hha`( j]iahu Ie_nkokbp#o *JAP .*, bn]iaskng ]j` pda Sej`kso Ei]cejc ?kilkjajp* Eb pdaoa 
are needed, the WWT installer will notify the user, and offer a link to the location of these 
packages. 
 

http://www.cfa.harvard.edu/~akapadia/pinpointwcs
http://www.worldwidetelescope.org/
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3 Tagging Tools 

This section guides the user through the steps involved in using some of the aforementioned tools 
to tag and retrofit EPO images with WCS information. The most user-friendly tools are discussed. 

3.1 Adobe XMP Panels 

The Adobe XMP Panels provide a user-friendly way to tag EPO images with AVM. Many of the 
tags are self explanatory, but some sections require information that is difficult to obtain for 
archived images. 
 
To begin tagging a single EPO image, open Adobe Bridge. The screen should appear as below. 

 

Figure 3.1 The Adobe Bridge Interface 

Select an EPO image by single-_he_gejc ep* Klaj pda ¤Beha Ejbk´² `e]hkc ^u oaha_pejc pda Beha -> File 
Info... menu item. This will open a dialog allowing the user to edit XMP. With the AVM panels 
installed, the user will also be able to edit AVM. 
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Figure 3.2 The XMP panel for editing AVM 

Oaha_pejc pda ¤=opnkjkiu² p]^ nara]ho ]hh kb pda =RI beah`o* Pda qoan odkqh` _kilhapa pdeo bkni 
with as much information as possible. AVM is split into six distinct categories. 

11. Creator metadata includes contact information to the observatory releasing the EPO 
image. This information is general to all EPO images produced by the observatory. 

12. Content metadata includes specific information about the context of the EPO image 
release. Much of this information is generally available on the web page associated with 
the image release. 

13. Observation metadata include more technical information about the various observations 
that were used to create the EPO image. This category includes information such as the 
telescope and instrument that was used, as well as the colour mapping that was applied 
to the generate the image. 

14. Coordinate metadata refers to the World Coordinate System information that can correctly 
locate the image on the sky. This information describes the location, dimensions, scale, 
and rotation of the image when projected on to the sky. 

15. Publisher metadata is a category reserved for a future central repository of EPO images. 
Many of the fields in this section are not currently relevant. 

16. FITS Liberator metadata contains the function and numerical values used to stretch and 
scale the raw science data for EPO processing. The user should not worry to complete 
these fields. 
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3.2 Djangoplicity 

An alternate method to tag EPO images is through the Djangoplicity web interface. This content 
management system (CMS) is used for the ESO and ESA/Hubble websites and uses the Python-
XMP-Toolkit and Python-AVM-Library to manipulate metadata. It allows the user to keep track of 
every webpage and all media products. For the EPO images, the CMS contains a form with all 
editable AVM fields. 

 

Figure 3.3 Djangoplicity CMS Interface 

The user may edit each field, as would be done using the Adobe XMP panels. Once the 
ejbkni]pekj eo o]ra`( pda iap]`]p] eo ql`]pa` ej pda sa^oepa#o database and in the EPO image. 

 

Figure 3.4 Creator metadata form in Djangoplicity 
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4 World Coordinate System Recovery Tools 

Education and public outreach images undergo various linear transformations during image 
processing. These transformations, such as scaling, cropping, and rotating, invalidate the world 
coordinate system information that is embedded with the FITS images. Since these 
transformations are never recorded, it is necessary to re-compute the celestial coordinates for the 
EPO image. This section describes three commonly used tools for this purpose. These tools may 
be used independently, or in conjunction with each other. 

4.1 Astrometry.net 

Astrometry.net is software that computes WCS for astronomical images in tiff, jpg or FITS format 
^hej`hu* Pda qoa kb pda skn` ¤^hej`² ia]jo pd]p pdeo okbps]na eo ]^ha pk _kilqpa _kkn`ej]pao 
without any reference input. The system is robust, allowing a wide variety of images to be correctly 
matched against a database of stars. The result is accurate astrometry solved in an automated 
manner. The Astrometry.net system uses the USNO-B star catalog, considered to contain 
accurate astrometry to within 0.2 arc-second accuracy. 
 
The web-based service is currently in alpha testing, and requires users to be granted access by 
the developers. For access to the web-based version, follow the instructions on: 

http://astrometry.net/use.html.  

To use the web-based version, visit 

http://live.astrometry.net/, 

and fill in the form appropriately.  

http://astrometry.net/use.html
http://live.astrometry.net/
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Figure 4.1 Astrometry.net web-based form 

The top two fields are specific to the user, email and name. When resolving EPO images, the user 
may choose to upload the image, or supply a URL to the image. At this point, the user may submit 
the image, but it is beneficial to supply additional information to speed the search process. In the 
oa_pekj pepha` ¤O_]ha kb pda ei]ca²( pda qoan odkqh` ajpan ]j ]llnktei]pa o_]ha* The scale of an 
image refers to the length of sky that is represented by the image (i.e. the number of degrees that 
span the image). Many telescopes have instruments that span only a tiny portion of the sky, so the 
scale will be small. Pda sa^l]ca ej_hq`ao ] pel op]pejc( ¤Ikop `ecep]h-camera images are at least 10 
degrees wide; most professional-cn]`a pahao_klao ]na j]nnksan pd]j . `acnaao²* For many EPO 
images, it is sufficient to approximate the scale of the image to be 2 degrees or less, depending on 
the instrument used. 
 
The service will usually take a few minutes when attempting to resolve an image, be patient. 
Notifications are sent via email when the system begins and finishes the job. 
 
NOTE: This method is the preferred tool when the EPO image has a large field of view ( > 7-8 
arcminutes). When the field of view is too small, the image will not be able to resolve, and 
Astrometry.net will fail to compute coordinates. This is a limitation of the star catalogs, rather than 
the methodology used. There may be ways to improve the efficiency of the resolver but this cannot 
be confirmed. Downsampling the images, noise-reduce them (to remove the faintest stars) or other 
ideas could be tested. 
 
For small fields of view the following tools may be more successful. 






























































































