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Introduction  
 

The WorldWide Telescope (WWT) is a sky browser and story-telling engine. As a sky browser, it allows 

you to browse terabytes of photographs taken by ground and space telescopes covering the entire 

spectrum of light from radio waves to gamma rays. 

But what if you have your own images of some part of the sky and want to place it in WorldWide 

Telescope and share? This utility helps you do just that, creating the files you need to place on the 

internet for your images to be accessed and used by WorldWide Telescope. 

First, a definition. We refer to a photograph of a small part of the sky (e.g. of the Crab Nebula) as a 

study.  Imagine using a microscope to closely study a leaf, for example, or a telescope being used to 

closely study the Crab Nebula.  

Given a set of studies, WWT StudyChopper generates thumbnails, tiled multi-resolution image pyramids 

for each of them,  and two WTML files. It helps to explain these terms, though you do not need to fully 

understand them in order to use WWT StudyChopper. 

Tiled Multi -Resolution Pyramids  
 

Study images are stored in image pyramids.  

Given a H x W pixel study, we represent it as a N x N pixel image where N is the smallest power of 2 that 

is at least as big as H and W. In other words, N = 2K where K = ceiling(log2(max(H,W))). The extra area not 

covered by the H x W photograph is occupied by transparent pixels, which is why we prefer not to store 

tiles as jpeg images. (Jpegs do not store transparency information.) 

This forms the bottom level of the pyramid, with each successive level containing a scaled down version 

of the original image that is 2 x 2 = 4 times smaller.  

At each level, the image there is chopped up into 256 x 

256 images called tiles. Finally, the top level of the 

pyramid has a single tile. 

For example, suppose we have a 1457 x 1201 study 

image, such as the 2008 Hubble Space Telescope 

photograph of the interacting galaxies Arp 147 shown to 

the right. We embed it in a 2048 x 2048 image and store 

it in a pyramid with four levels 0, 1, 2, 3.  (The number of 

levels is one more than the maximum level.) 
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At level 3 are 64  (=8 x 8) 256x256 tiles that partition the 2048 x 2048 image.  

At level 2 are 16  (=4 x 4) 256x256 tiles representing a downsampled 1024 x 1024 version of the image. 

Here they are, with the grey shadows showing the transparent regions. Some of the tiles have been 

labelled with X and Y coordinates between 0 and 3 inclusive as well. That is how we access individual 

tiles of the pyramid, specifying its (X,Y) coordinates within the 2L x 2L grid of tiles at level L. 
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At level 1 are 4 (=2 x 2) 256x256 tiles representing a further downsampled 512 x 512 version of the 

image.   

 

At level 0 is a downsampled 256x256 version of the image. 
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WTML Files 
 

WTML stands for Worldwide Telescope Markup Language. It is one of three file formats native to WWT, 
the others being WTT files to store tours and WWTFIG to store constellation figures. If you want to host 
any such files on your servers,  you will need to add them to the list of mime types supported by the 
servers. The entries for those are shown below: 

 File Extension Mime Type 

WWT Collections (and Communities) .wtml application/x-wtml 

WWT Tours .wtt application/x-wtt  

WWT Constellation Figures .wwtfig application/x-wwtfig 

WTML files can be used for the following purposes: 

o Storing collections. A collection can be thought of as a hierarchy/tree of folders, each folder 
contain a mixture of folders and objects (in the same way that a file folder contains a mixture of 
file folders and files). Objects can be  
Á Tours  
Á Studies. The WTML entry for a study does not contain the image itself, but instead  

Á the location on the internet (or on your hard disk) where the study is stored  
Á Coordinates ς how to show the study on the sky  
Á Metadata -  title, alternative names, credits, etc for the study  

Á Panoramas  
Á Planets  
Á Sky Surveys  
Á Locations on the sky  

o ¢ƘŜ ΨǎƛƎƴ ǳǇΩ or registration file for a community. This points to the collection that defines the 
holding the data for the community.  

WWT StudyChopper creates WTML files for collections of studies. WWT SphereToaster, another utility in 
the WWT Academic Development Kit, creates WTML files for panoramas, planets, and sky surveys. 

Here is the outline of a WTML file that defines a collection with three studies. 

<?xml version='1.0' encoding='UTF-8'?> 
  <Folder Name="My Examples" Group="Explorer" Searchable="True" Type="Sky" Thumbnail=""> 
    <Place Name="First Example" . . . > . . . </Place> 
    <Place Name="Second Example" . . .> . . .</Place> 
    <Place NameҐέ¢ƘƛǊŘ 9ȄŀƳǇƭŜϦ Φ Φ ΦҔ Φ Φ ΦғκPlace> 
  </Folder> 

Each Place tag contains a study. 

The Folder tags determine the structure of the hierarchy. The tag can have several attributes. Group is 
ǳǎǳŀƭƭȅ ǎŜǘ ǘƻ ά9ȄǇƭƻǊŜǊέΤ ƛǘ ǿƻǳƭŘ ōŜ ǎŜǘ ǘƻ ά¢ƻǳǊέ ŦƻǊ ŀ ŦƻƭŘŜǊ ƻŦ ǘƻǳǊǎΦ Lǘ Ŏŀƴ ŀƭǎƻ ƘŀǾŜ ŀ ǘƘǳƳōƴŀƛƭ ōȅ 

http://search.live.com/results.aspx?q=mime+type+servers
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setting the Thumbnail attribute to the location of a 96 x 45 image on the web. If no thumbnail is 
provided, the standard folder thumbnail is used by WorldWide Telescope. Searchable should be set to 
ά¢ǊǳŜέ όƴƻǘ άǘǊǳŜϦ ǎƛƴŎŜ ŎŀǎŜ ƛǎ ƛƳǇƻǊǘŀƴǘύ ŦƻǊ ŦƻƭŘŜǊǎ ǿƛǘh studies so that they can be found using 
WorldWide TelescopeΩǎ ǎŜŀǊŎƘ ƳŜŎƘŀƴƛǎƳΦ ¢ȅǇŜ ƛǎ ǎŜǘ ǘƻ ά{ƪȅέ ŦƻǊ ǎǘǳŘƛŜǎ ς its other possible values are 
άtƭŀƴŜǘέΣ άtŀƴƻǊŀƳŀέ ŀƴŘ ά{ǳǊǾŜȅέΦ 

Here is a full WTML file that defines a collection with just one study, the Arp 147 imagewe have been 
using as an example so far. Its location is about Right Ascension = 47.83 degrees (3h 11m 19s) and 
Declination 1.32 degrees (1d 18m 53s) in J2000 coordinates, and it is about 20 arcseconds wide. 

<?xml version='1.0' encoding='UTF-8'?>  

 
  <Folder Name="My Example" Group="Explorer" Searchable="True" Type="Sky" Thumbnail="">  
     
    <Place Name="Hubble Scores a Perfect Ten"  
          DataSetType="Sky"  
          RA="3.18858333333333"  
          Dec="1.31471944444444"  
          ZoomLevel="0.2"  
          Opacity="100"  
          Classification="ClusterOfGalaxies" 
          Constellation="CET">  
      <ForegroundImageSet>  
        <ImageSet DataSetType="Sky"  
                 BandPass="Visible"  
                 TileLevels="3"  
                 Url=http://research.microsoft.com/~dinos/wwtexp/530919080/{1}/{3}/{3}_{2}.png  
                 CenterX="47.828862896748753"  
                 CenterY="1.3146065774006597"  
                 Rotation="-5.0799999999999867"  
                 BaseDegreesPerTile="0.02842076047738"  
                 FileType=".png"  
                 WidthFactor="2"  
                 Projection="Tangent">  
          <Credits>NASA, ESA, and M. Livio (STScI)</Credits>  
          <CreditsUrl>http://hubblesite.org/newscenter/archive/releases/2008/37/</CreditsUrl>  
          <ThumbnailUrl>http://research.microsoft.com/~dinos/wwtexp/530919080.jpg</ThumbnailUrl>  
        </ImageSet>  
      </ForegroundImageSet>  
    </Place>  
     
  </Folder>  
 

  

http://research.microsoft.com/~dinos/wwtexp/530919080/%7b1%7d/%7b3%7d/%7b3%7d_%7b2%7d.png
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To begin with, we explain the the ImageSet tag. 

DataSetType ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ ά{ƪȅέ ǎƛƴŎŜ ǘƘƛǎ ƛǎ ŀ ǎǘǳŘȅΦ  

BandPass refers to the primary wavelength in which the image was taken. This is purely indicative, since 
WorldWide Telescope only displays one wavelength per study, even for composite images with a mix of 
wavelengths.  The possible values are Gamma, XRay, Ultraviolet, Visible, HydrogenAlpha, IR, Microwave, 
and Radio. All are case-sensitive. 
 
TileLevels is the maximum level of the image pyramid used to store the study. This study uses 4 levels 
numbered d 0 to 3, so TileLevels is 3.  
 
Url is a url that returns a 256 x 256 tile of a specific part of the image pyramid. In this case, it is a path to 
an image on the web, but it can be any url (e.g. a SQL query) that contains {1}, {2}, {3} in it for L (level), X, 
and Y respectively. For example, if L is 2, X is 2 and Y=1, our example would be  
http://research.microsoft.com/~dinos/wwtexp/530919080/2/1/1_2.png . 
  
FileType is the extension of the files ς either .jpg or .png . Remember to include the period. (And if you 
Ƴǳǎǘ ǳǎŜ Wt9DΣ ǇƭŜŀǎŜ ǳǎŜ млл҈ ǉǳŀƭƛǘȅ ŦƻǊ ŜǾŜǊȅƻƴŜΩǎ ǎŀƪŜΗύ  
 
CenterX :  Right Ascension of the center of the image, in degrees. 
 
CenterY : Declination of the center of the image, in degrees. 
 
Rotation: Angle at which image is inclined, in degrees. 
 
BaseDegreesPerTile Υ wƛƎƘǘΣ ƴƻǿ ǘƘƛǎ ƛǎ ƴƻǘ ƛƴǘǳƛǘƛǾŜΧ ǘƘƻǳƎƘ ƛǘ ƛǎ ǿŜƭƭ ŘŜŦƛƴŜŘΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ 
degrees of declination that the top tile of the pyramid occupies on the sky. Alternatively, remember how 
we embedded each study in a larger 2^n x 2^n image? This is also the number of degrees of declination 
that that larger image occupies on the sky. In this case, our 1457 x 1201 study is about 1 arc minute 
high. Multiply that by 2048 / 1201 and yoǳ ƎŜǘ лΦлнупΧ ŘŜƎǊŜŜǎ  
 
Projection : Always set this to Tangent for studies since studies are tangentially projected.  
 
WidthFactor :Set this to 2. 

Credits: Brief description of where the image came from, who made it, etc. Only the first 80 characters 
will be displayed in WorldWide Telescope. 
 
CreditsUrl: Where you can get more information on the image . 
 
ThumbnailUrl: A link to a 96 x 45 image with a thumbnail for the study.  

  

http://research.microsoft.com/~dinos/wwtexp/530919080/2/1/1_2.png
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The Imageset tag defines how the image is set on the sky. The rest of the Place tag now looks like this: 

  <Place Name="Hubble Scores a Perfect Ten"  
          DataSetType="Sky"  
          RA="3.18858333333333"  
          Dec="1.31471944444444"  
          ZoomLevel="0.2"  
          Opacity="100" 
          Classification="ClusterOfGalaxies" 
          Constellation="CET">  
      <ForegroundImageSet>  
        <ImageSet . . .>  . . .  </ImageSet>  
      </ForegroundImageSet>  
    </Place>   

The Place tag  defines how the image is viewed on the sky. Recall that when a WorldWide Telescope 
user (double) clicks on a studyΩǎ thumbnail, she goes to the location of the study and zooms in to a nice 
viewpoint of it? The RA, Dec, and ZoomLevel entries of the Place tag determine this location and 
viewpoint.  

The elements of the Place tag work like this: 
 
Name : The title of the study. Alternate names can be included; just separate them using semicolons.  
 
RA : Right Ascension, in hours, of the center of the viewpoint for the study. You usually want this to be 
the center of the image. For historical reasons, this is between 0 and 24 hours, so we divided the RA of 
the image (CenterX) in the ImageSet tag (which is between 0 and 360 degrees) by 15.0.  
 
Dec : Declination, in degrees, of the viewpoint for the study. Here it equals CenterY.  
 
ZoomLevel : Height of the viewpoint in degrees.  
 
DataSetType  : Set to Sky.  
 
Opacity : Set to 100.  
 
Constellation : Determines the constellation displayed in the Study Properties panel. This is meant to 
indicate the region of sky containing the study. 

Classification : Determines the type of object (Galaxy, Nebula, Star, etc)  displayed in the Study 
Properties panel. This indicates what kind of astronomical object the study is a photograph of. 

There are other details we have not mentioned, such as how (CenterX,CenterY) are really the 
coordinates of the reference pixel of the image that is defined by fields called OffsetX and OffsetY. Their 
default settings of OffsetX=OffsetY=0 cause the reference pixel of the image to be its center. 
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Using WWT StudyChopper 
 

There are three sets of files generated by WWT StudyChopper. 

(a) A thumbnail of the study. This is always 96 x 45 pixels.  

(b) A tiled multi-resolution image pyramid storing the study. 

(c) Two WTML files 

¶ One that points to the location of the thumbnail and pyramid when they are eventually 

placed on the web.   

¶ One, with the name *LOCAL.wtml, that points to the thumbnail and pyramid on the 

local hard disk where WWT StudyChopper has just created them. This is available to use 

immediately, but is not useful for sharing. 

WWT StudyChopper has a very functional layout, with all fields on a single form. This is useful, though 

not aesthetically pleasing. 
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Creation of Imag e Pyramids and Thumbnails   
Suppose that you have some images in a folder that you want to load into WWT.  

1. 9ƴǘŜǊ ǘƘŜ ŦƻƭŘŜǊ ƴŀƳŜ ƛƴǘƻ ǘƘŜ ΨLƴǇǳǘ CƻƭŘŜǊΩ ōƻȄ 

 

2. Enter the names of the files you want ς they can be any standard image format. Feel free to use 

wildcard characters. 

 

You can also load some WTML files ...  but ignore that for now. 

3. bƻǿ ǇǊŜǎǎ ǘƘŜ Ψ[ƻŀŘΩ ōǳǘǘƻƴΦ ! ōǳƴŎƘ ƻŦ ƛƳŀƎŜ ƴŀƳŜǎ ŀǊŜ ŀŘŘŜŘ ǘƻ the large text box to the 

right. You can use the  and  buttons to remove elements from 

this list later. Also, note that if WWT StudyChopper has trouble reading any images there, it 

removes them from the list automatically.  The alpha release of WWT StudyChopper has trouble 

loading very large images and  some TIFF images. In the latter case, convert the TIFF image to a 

PNG image. 

For example, here we use three images in TIFF format from the Hubble press release archive.  

 

We can load photographs in standard image formats other than TIFF, such as JPEG or PNG. But 

lossless formats (e.g. TIFF, PNG) are preferable for picture quality and for storing transparency. 

4. Now decide the folder in which you want the output files ς described in (a), (b), (c) above ς to 

be, and enter it in the box marked Output Folder. 

  

You can change the way these fields are filled in by default, by editing the text file 

configStudyChopper.txt in the same folder as StudyChopper.exe . 
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5. Now click the  button to start tiling away in the background. That will also 

save thumbnails - though you can always press  to perform that task explicitly. 

This produces the files mentioned in (a) and (b) above, placing them in the output folder.  

We can now concentrate on entering the WTML files in (c) that tell WWT how to display each 

image on the sky. 

Creation of WTML files  
We want to store the collection of files listed in a WTML file. Suppose we wish to call this file 

testout.wtml and that we want to name the collŜŎǘƛƻƴ Ψaȅ LƳŀƎŜǎΩΦ  We enter these as shown below: 

 

We also need to specify where the files we produce will be accessible on the internet. We need to copy 

all the images in (a), (b) that the tiling process produces to a folder that is internet-accessible, and then 

enter the url  (the address of said folder on the internet) in the text box above. Lǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ ƛŦ ǘƘŜ 

Ŧƛƴŀƭ ΨκΩ in the webpage is present or not, as it is added if required. 

Press the  button to save the WTML files at any time. You can change its name by 

modifying the output file name. Unlike images, it only takes a fraction of a second to save WTML files. 

When you click on the name of any loaded image, several fields show information about it.  

 

These fields correspond to the elements of the WTML files. 



12 WWT StudyChopper 

 

 

ID is an automatically generated hash code that uniquely identifies the image. It is currently based on 

the full path of the image on disk.  The names of the output thumbnail and the output folder containing 

the image pyramid are based on this ID. 

Name is a string of semicolon-separated names for the image. The first name in the list appears under 

the thumbnail of the image in WWT, and in full in a tooltip that appears when you hover over the image, 

as shown below in the yellow-bordered thumbnail of the Perseus galaxy in the Chandra collection. 

 

If you right click on any thumbnail, you get more information.  
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Select Properties, and you see this popup: 

 

What you type in the Credits ōƻȄ ŀǇǇŜŀǊǎ ǳƴŘŜǊ ǘƘŜ LƳŀƎŜ /ǊŜŘƛǘǎΦ ¢ƘŜǊŜΩǎ ƴƻǘ ƳǳŎƘ ǎǇŀŎŜ ǘƻ ŘƛǎǇƭŀȅ 

much there at the moment.  

What you type in the Credits Url box appears as the link under Image Credits. This is a place for the 

WWT user to get more information on the image should they want any.  

This is summarized in the following picture:  

 

If you leave these blank ς for example, during testing ς then the name of the original image file will be 

used as the name, and the credits, and credits link will remain blank. 

You do not have to ever fill in the values of the text boxes labeled Tile Url and Thumbnail Url ς those get 

filled in for you depending on what you entered earlier in the Output Webpage box. 


