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Introduction

The WorldWide Telescope (WW3%xi sky browser and stotglling engine. As a sky browser, it allows
you to browse terdytesof photogrgphs taken byground and spaceelescopesovering the entire
spectrum of lipt 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 shaPeT hiautility helps you do just that, creating the files you need to place on the
internet for your imagedo be accessed and used by WorldWide Telescope

First,a definition. We refer to @hotograph of a small part of the sky (e.g. of the Crab Nelasla)
study. Imagine using a microscope to clossiydya leaf, for example, or a telescope being used to
closelystudythe CrabNebula.

Given a set of studieSYWT StudyChopper gerates thumbnailstiled multi-resolution imagepyramids
for each of then, 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 represitrats a N x N pixel image where N is the smallest power of 2 that
is at least as big & and W. In other words, N £®&here K = ceiling(lagmax(H,W))). The extra area not
covered by the H x W photographascupied by transparent pixels, which is winy prefer not to store

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

This forms thébottom level of the pyramid, with eackuccessive level containiagcaled dowrversion
of the original image¢hat is 2 x 2 = 4 times smaller.

At each level, the image there is choppedinfo 256 x
256 images called tiles. Finally, the top level of the
pyramid has a single tile.

For example, suppose we haad457x 1201 study
image, such as th2008 Hubblespace Telescope
photograph of the interaghg galaxies Arp 147 showm
the right We embed it in a 2048 x 2048 image and stor
it in a pyramid with four levels 0, 1, 2, 8BThe 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 204 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 betn 0 and 3 inclusive as wdlhat is how we access individual

tiles of the pyramid, specifying itX,Y) coordinates within theé2 2-grid of tiles at level L.
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Atlevel 1 are 4 (=2 x 2) 256x256 tiles representing a further downsampled 512/&rSith of the
image.

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

[ =0 X=0 Y=0
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WTML Files

WTMLstands for Worldwide Telescope Markup Language. It is one of three file formats native to WWT,
the others beingNVTTfiles to store tours andVWTFIQo store constellation figures. If you want to host

any such files on your servergou will need to add them to the list ofime typessupported by the

seners. The entries for those ashown below:

File Extension | Mime Type
WWT Collections (and Communities) .wtml application/xwtml
WWT Tours witt application/xwitt
WWT Constellation Figures wwifig application/xwwifig

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

A Tours

A SQudies. TheNTML entry for a study does not contain the image itself, but instead
A the location on the internet (or on your hard disk) where the study is stored
A Coordinates; how to show the study on the sky
A Metadata- title, alternative names, credits, etc for thsudy

Panoramas

Manets

Sky 8rveys

Locations on the sky

o ¢KS WXArahigtratitfil® for a community. This points to the collection that defines the
holding the data for the community.

D N

WWT StudyChopper creates WTML files for collectionsudiest. 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 thd¢fines a collectiomvith three studies.

<xmlversior='1.0'encoding'UTF8"?>
<FolderName="My ExamplesGroup="Explorer"Searchablg"True"Type="Sky'Thumbna#"">
<PlaceName="First Example" .. .> .. Péce
<PlaceName="Second Example" . . .> . .R&ce
<PlaceNamd’ ¢ ¢ KA NR 9 El YhalfeSh & & o & & df K
</Folder

Each Place tag contains a study.

TheFoldertags determine the structure of the hierarchy. The tag can have several attributes. Group is
dzidzl f €& aSié G2 GO9ELX2NBNET Al ¢2dAd R 0SS asSda a2
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http://search.live.com/results.aspx?q=mime+type+servers

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
G¢NHzSe oy2i0 aidNHzSbh aAay 0S8 stdiesisdhat haéy can Welfitidilusing & 0 F2 NJ T
WorldWide Telescof@a & S| NOK YSOKI YA aYd dcasioPer podsibla Glliesare o { | &
Gt tFyStés atly2NFYFE YR a{ dNBSe&¢ o

Here is a full WTML file that defines a collection with just stoely, the Arp 147 imagewe have been
using as an example so fés 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.

<xmlversiorr'1.0'encoding'"UTF8'?>
<FolderName="My Examplé Group="Explorer"Searchable"True"Type="Sky'Thumbna#"">

<PlaceName="Hubble Scores a Perfect Ten"
DataSetType"Sky"
RA="3.18858333333333"
Dec"1.31471944444444"
ZoomLevet"0.2"
Opacity"100"
Classification"ClusterOfGalaxiés
Constellatios"CET">
<ForegroundlmageSet
<ImageSeDataSetType"Sky"
BandPass'Visible"
TileLevés="3"
Url=http://research.microsoft.com/~dinos/wwtexp/530919080/{1}/{3}/{3} {2}.png
Centerx"47.828862896748753"
Center¥"1.3146065774006597"
Rotation="-5.0799999999999867"
BaseDegreesPerT##.02842076047738"
FileType".png"
WidthFactoe"2"
Projectior="Tangent*
<Credits>NASA, ESA, and M. Livio (STSuidlts
<CreditsUrkhttp://hubblesite.org/newscenter/archive/releases/2008/37/€teditsUr
<ThumbnailUrhttp://research.microsoft.com/~dinos/wwtexp/530919080.jpgkiumbnailUrk
</ImageSet
</ForegroundimageSet
</Place

</Foldepr
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http://research.microsoft.com/~dinos/wwtexp/530919080/%7b1%7d/%7b3%7d/%7b3%7d_%7b2%7d.png

To begin with, we explain thiae ImageSetag.

DataSetTypei K2 dzf R 63 &S8i (2 64{18¢ aAyOS GKAA A& | aidzRa

BandPassefers to the primary wavelength in which the image wastakThis 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, UlletyMisible, HydrogenAlpha, IR, Microwave,
and RadioAll are casesensitive.

TileLevelds the maximum level of the image pyramid used to store the study. This study uses 4 levels
numbered d O to 3, so TileLevels is 3.

Urlis a url that returns a 25% 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. Fexample, if L is 2, X is 2 and Yotk examplenould be
http://research.microsoft.com/~dinos/wwtexp/530919080/2/1/1_2.png

FlleTypels the extension of the fileseither .jpg or .png . Remember to mcluduetperlod (And if you
Ydzad dzaS Wt 9D LJX S+ aS dzaS wmnmg: ljdzr t AGe F2NJ SOSNE?2

CenterX: Right Ascension of the center of the imagedegrees.

CenterY: Declination of the center of the imagim degrees.

Rotation: Angle at which image is inclindd degrees

BaseDegreesPerTié wA IKGZ y2¢ (GKAa Aad y20 AyldzAGAGSX (K2 dz3
degrees of declination that the top tile of the pyramid occupies on the sky. Alternativetgnéer 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 andgp 3SG nodnuynX RS3INBSA

Projecion : 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,@tdy 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.
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http://research.microsoft.com/~dinos/wwtexp/530919080/2/1/1_2.png

The Imageset tag defind®w the image is set on the sky. The rest of the Placadaglooks like this:

<PlaceName="Hubble Scores a Perfect Ten"

DataSetType"Sky"
RA="3.18858333333333"
Dec"1.31471944444444"
ZoomlLevet"0.2"
OpacityE"100"
Classification"ClusterOfGalaxiés
Constellatios"CET">

<ForegroundlmageSet

<ImageSet . > ... </ImageSe#
</ForegroundimageSet
</Place

The Place taglefines how the image is viewed on the sRgcall that when a WorldWide Telescope
user (doubleklickson a studf thumbnail she goes to the location of the study and zooms in to a nice
viewpoint of it?The RA, Dec, and ZoomLevel entakthe Placedg 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 viewpfuinthe 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: Determineghe constellationdisplayedn the StudyProperties panelThis is meant to
indicate the region of sky containing the study.

Classification Determineghe type of object(Galaxy, Nebula, Star, etc) displayethe Study
Properties panelThis indicates what kind of astronomical object thedstis 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 oDffsetX=0ffsetY=0 cause the reference pixel of the image to be its center
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Using WWT StudyChopper

There are three sets dilesgenerated by WT StudyChopper

(a) A thumbnail of the study. This is always 96 x 45 pixels.
(b) A tiled multiresolution imagepyramid storing the study.
(c) TWoWTML files
1 Onethat points to the location of the thumbnail and pyramichen they are eventually
placed on the web
I One, with the name *LOCAL.wtrtthat points to thethumbnail and pyramian the
localhard disk wheraVWT 8udyChoppethas just created thenThis 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.

(@ Wi Swrrme 0 s ‘
iput Focer rosded Siudes
Input File(s) =t Load e
Output Folder  C:\Users\Public\Pictures tiles e EEng s Remave Study

Output WTMLfile  egstudies wiml

[] Make plate files

Output WTMLtitle Example Studies

QOutput Webpage  hitp://research microsoft com/~dinos.wwiimages

il II D
o

Local —= Web Storage Save Thumbnail
[ Display Folder Names Display File Size Qe e
Save Settings in
config bd
D> Width Height Max Level Tiled
Name = Max Level
Tile Ud dec Band |Gamma -
: XRay r
Thumbnail Ud Uttraviolet Ll
| B Height arcmin isible %
Credits aresec B9 Constellation
Classffication
- Andromeda AND -
Yol Unfitered o] [Antis ANT E
" offset X Asterism T Apus APS =
=]l BlackHole [ Aguarius AGR
offsst Y ClusterfGalades Aquila AQL
Constellation % A ARA &
Messages

| wwrt StudyChopper



Creation of Imag e Pyramids and Thumbnails
Suppose that you have some images in a folder that you wealoiad into WWT.

1. 9y GSNI G4KS F2f RSNJ yIYS Ayid2 GKS WLyLMzi C2f RSND

gl]0 S o[ | sers dinos\Pictures Favourite Nebulae|

2. Enter the names of the files you wanthey can be any standard image formaeel free to use
wildcard characters.

Imput File{s) ~tif Load

You can also loasbmeWTML files.. but ignore that for now.

3. b2g LINBaa GKS W[ 2FRQ 0dzii2y dthellargé taxybdkio tBe¥ A YI IS
right. You can use thn[ Clear Al Entris | and |_Remove Entry | buttons to remove elements ém

this list later. Also, note that WWT StudyChoppdras trouble reading any images there, it

removes them from the list automaticallyhealpha releasef WWT StudyChopper has trouble

loading very large images and some TIFF images. In the latesramas/ert the TIFF image to a
PNG image.

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

Input Folder C:\Users\dinos\Pictures\My Favourite Nebulae

ioput Flels) 1

List of loaded images
Output Folder C:\Users\dinos\Documents | Overwrite Exsting Tiles

appears here (with/out Remove Entry

file sizes and full path)
Output WTMLfile  testout.wiml

Save Wtml [7] Make plate files
Output WTMLttle My Images

Output Webpage  http//research microsoft com/~dinos/wwtimages Local -> Web Storage

L 2
Save Thumbnails |

Save Settings in ‘
config.bdt

We can load photographs in standard image formats other than TIFF, such as JPEG or PNG. But
lossless formats (e.g. TIFF, PNG)aggerable for picture quality and for storing transparency.

Display Folder Names || Display File Size

4. Now decide the folder in whicyou want the output fileg; descrbed in (a), (b), (c) aboveto
be, and enter it in the box marked Output Folder.

Output Folder C:MUsers dinos“Documents

You can change the way these fields are filled in by default, by editing the text file
configStudyChopper.txin the same folder as StudyChopper.exe .
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5. Now click the[ Tie Images | button to start tiling away in théackground. That will also

save thumbnails though you can always pre:[ So Jinmioak ]to perform that taskexplicitly.
Thisproducesthe files mentioned in (a) and (b) abgy@acing them in the output folder

We can now concentta 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 namthe colS O i A 2 y  Uede eriteYtheSeSad shown below:

Output WTML file testout.wtml

Output WTML title My Images

Output Webpage http://research microsoft.com/~dinos/wwtimages

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

allthe images in (a), (b) that the tiling process produces to a fdldgrisinternet-accessibleand then

enter the url (the address of said folder on the internén)the text box abovel. i R2 Say QdG Y GG SN,
T A Yy Inthe Webpage is present or not, as it is added if required.

Press thel 5= Wml | 1 ii0n to savethe WTML filesat any time. Yowan change its namay

modifying the output file name. Unlike imagdsonly takes a fraction of a second to sav@ ML files

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

<D Width Height Max Level Tied

Name a - Max Level

Tile Ud

Band | Gamma -
Thumbnail Ud

*Ray
[degrees | Ultraviolet
i Height arcmin Visible 52
Credits arcsec Pg

Constellation
Andromeda AND -

Classfiication

rol e Urfitered Antlia ANT
. offset X Asterism Apus APS
Zeinli BlackHale Aquarius AQR
offset Y ClusterOfiGalades Aquila AGL
Constellation 52 Ara ARA 2

These fields correspond to the elents of the WTML files.
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|0

Mame
Tile LUd
Thumbniail Ud

Credits

Credits Ud

IDis an automattally generated hash code thaniquely 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 aredsed on this ID.

Nameis a string of semicoleseparated 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 yelloWordered thumbnail of the Perseus galaxy in the Chandra collection.

=

-

»
~

Mame: Perseus A: A Monster Galaxy at the Heart of Perseus Cluster

Information

Imagery

Virtual Observatory Searches
Set as Forground Imagery
Set as Background Imagery

Remove from Image Cache

Properties

Copy Shortcut
Add to Collection
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SelectProperties and you see this popup:

What you type in theCreditsdo 2 E | LILISF NBE dzy RSNJ 4§ KS LYl 38 / NBRAG&aD
much there at the moment.

What you type in theCredits Urlbox appears as the link under Image Credits. This is a place for the
WWT user to get more information on the image shouleytvant any.

This is summarized in the following picture:

If you leave these blankfor example, during testing 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 haveat ever fill in the values of the text boxes labelgte Urland Thumbnail Ut ¢ those get
filled in for you depending on what you engat earlierin the Output Webpagebox.

13 | wwrt StudyChopper



