
Introducing astrotags
Astrometry, machine tags and YQL
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Jim O’Donnell

• Astronomer

• Astronomy webmaster - Royal 
Observatory Greenwich

• Now senior web developer - National 
Maritime Museum

Monday, 14 December 2009



Astronomy 
Photographer of the Year

• Annual competition

• Exhibition at Royal Observatory

• Started 2009

• http://flickr.com/groups/astrophoto
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Astronomy on Flickr

• Sizeable astro photography 
community

• Group knowledge = discussion, 
comments, notes, tags
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Astrometry.net

• http://flickr.com/groups/astrometry

• Automated astrometry based on 
shape recognition

• ~4,800 photos solved to date
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Astrometry.net

• Robot solves for RA, Dec, field of view, 
rotation and names of celestial objects

• Adds comment and notes to photo
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Machine tags

• namespace:predicate=value

• First used for geo:lat, geo:long

• Named ‘machine tags’ by Flickr in 
2006
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Machine tags: taxonomy
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Astrotags

• astro:RA

• astro:Dec

• astro:fieldsize

• astro:orientation

• astro:name
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Astrotags

• astro:gmt

• astro:subject
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Astrometry.net robot

http://vimeo.com/6469344
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 astro:gmt=2008-12-03T15:32
 astro:subject=IC434LRGB
 astro:RA=85.2664930218
 astro:Dec=-2.44942937617
 astro:pixelScale=1.70
 astro:orientation=95.25
 astro:fieldsize=27.85 x 28.98 arcminutes
 astro:name=IC 434
 astro:name=Horsehead nebula
 astro:name=NGC 2023

http://www.flickr.com/photos/36418300@N02/3362016992/
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 astro:RA=161.048783493
 astro:Dec=-59.7146494397
 astro:pixelScale=8.76
 astro:orientation=170.77
 astro:fieldsize=2.49 x 2.49 degrees
 astro:name=NGC 3324
 astro:name=NGC 3372
 astro:name=eta Car nebula

http://www.flickr.com/photos/35937237@N08/3320176898/
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 astro:RA=295.528427586
 astro:Dec=18.488824556
 astro:pixelScale=71.85
 astro:orientation=-85.92
 astro:fieldsize=68.98 x 45.98 degrees
 astro:name=The star Vega (αLyr)
 astro:name=The star Altair (αAql)
 astro:name=The star Deneb (αCyg)
 astro:name=The star Sadr (γCyg)
 astro:name=The star Gienah (εCyg)
 astro:name=The star Tarazed (γAql)
 astro:name=The star δCyg
 astro:name=The star ζAql
 astro:name=The star Albireo (β1Cyg)
 astro:name=The star ηSer
 astro:name=IC 1311
 astro:name=IC 1318
 astro:name=gamma Cyg nebula
 astro:name=NGC 6960
 astro:name=Filamentary nebula
 astro:name=Lace-work nebula
 astro:name=Veil nebula
 astro:name=IC 5068
 astro:name=IC 5070
 astro:name=Pelican nebula
 astro:name=NGC 6992
 astro:name=Network nebula
 astro:name=NGC 7000
 astro:name=North America nebula

http://www.flickr.com/photos/31557673@N05/2955988513/
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Yahoo! Query Language

• Yahoo! Pipes for the command line

• select stuff from my.web.service 
where parameter = ‘something’

• Also does insert/update/delete

Monday, 14 December 2009

http://web.service
http://web.service


YQL data tables

• geo.places, flickr.photos.search

• data.html, data.rss, 
data.microformats, data.json

• Open so write your own

• http://github.com/yql/yql-tables
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YQL - joins across APIs

• select * from flickr.photos.search 
where woe_id in (select woeid from 
geo.places where text = 'London')
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select farm, server, id, secret, title,
 owner.username, urls.url.content, tags.tag.raw 
from flickr.photos.info
  	 	 where (tags.tag.raw like 'astro:%')
  	 	 and photo_id in (
  	 	 	 select id from flickr.photos.search(30)
  	 	 	 where group_id='973956@N23'
  	 	 	 and machine_tags='astro:RA='
  	 	 )
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"results":{
   "photo":[{
     "farm":"3",
     "id":"4168589598",
     "secret":"48ebd8a951",
     "server":"2752",
     "title":"Seagull",
     "tags":{
      "tag":{
       "raw":"astro:RA=106.315450807"
      }
     },
     "urls":{
      "url":"http://www.flickr.com/photos/mauricedecastro/4168589598/"
     }
    },
    {
     "farm":"3",
     "id":"4168589598",
     "secret":"48ebd8a951",
     "server":"2752",
     "title":"Seagull",
     "tags":{
      "tag":{
       "raw":"astro:Dec=-10.696398709"
      }
     },
     "urls":{
      "url":"http://www.flickr.com/photos/mauricedecastro/4168589598/"
     }
    },
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• Javascript callback function 
parseAstrotags(data)

• takes YQL query results, returns 
array of photos

Parsing the results
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"photo":[{
     "id":"4118739420",
     "title":"H.head h.alfa rgb repro",
     "url":"http://www.flickr.com/photos/38610147@N05/4118739420/",
     "imgroot":"http://farm3.static.flickr.com/2550/4118739420_75c1f40091",
     "username":"astrorick",
     "ra":"85.3037453401",
     "dec":"-2.45188567744",
     "orientation":"81.95",
     "fov":{
      "x":"0.5271666666666667",
      "y":"0.7005"
     },
     "name":["IC 434",
      "Horsehead nebula",
      "NGC 2023"
     ]
    },
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Show results in Google sky

http://eatyourgreens.org.uk/archives/2009/03/google-sky-photo-browser.html
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•  Write a function 
parseAstrotags(data)

• takes YQL query results, returns 
array of photos

• Create KML GroundOverlays from 
output

Server-side parsing
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http://eatyourgreens.org.uk/archives/2009/04/building-a-kml-feed-with-yql-and-
coldfusion.html
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YQL Execute

• Write javascript to process YQL query 
results

• Executes on YQL servers

• flickr.photos.astro
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<?xml version="1.0"?>
<table xmlns="http://query.yahooapis.com/v1/schema/table.xsd">
  <meta>
    <author>Jim O'Donnell</author>
    <documentationURL>http://eatyourgreens.org.uk/archives/2009/05/searching-
the-sky-with-yql-execute.html</documentationURL>
  </meta>
  <bindings>
    <select produces="XML" itemPath="photos.photo">
      <urls>

        <url></url>
      </urls>
	
   <paging model="offset">
	
 	
 <start id="start" default="0"/>
	
 	
 <pagesize id="count" max="50"/>
	
 	
 <total default="20"/>
	
   </paging>
      <inputs>
      </inputs>
	
   <execute><![CDATA[
	
 	
 var querystring = "select farm, server, id, secret, title, 
owner.username, urls.url.content, tags.tag.raw from flickr.photos.info where 
(tags.tag.raw like 'astro:%') and photo_id in (select id from 
flickr.photos.search("+start+","+count+") where machine_tags='astro:RA=')";
	
 	
 var data = y.query(querystring);
	
 	
 var photos = parseAstrotags(data);

	
 	
 default xml namespace = '';
	
 	
 var respdata = <photos/>;
	
 	
 for each (var photo in photos) {

	
 	
 	
 var node = <photo>
	
 	
 	
 	
 	
 	
 <id>{photo.id}</id>
	
 	
 	
 	
 	
 	
 <title>{photo.title}</title>
	
 	
 	
 	
 	
 	
 <url>{photo.url}</url>
	
 	
 	
 	
 	
 	
 <imgroot>{photo.imgroot}</imgroot>
	
 	
 	
 	
 	
 	
 <username>{photo.username}</username>
	
 	
 	
 	
 	
 	
 <ra>{photo.RA}</ra>
	
 	
 	
 	
 	
 	
 <dec>{photo.Dec}</dec>
	
 	
 	
 	
 	
 	
 <orientation>{photo.orientation}</orientation>
	
 	
 	
 	
 	
 </photo>;
	
 	
 	
 if(photo.fov) {
	
 	
 	
 	
 node.photo += <fov>
	
 	
 	
 	
 	
 	
 	
 	
 <x>{photo.fov.x}</x>
	
 	
 	
 	
 	
 	
 	
 	
 <y>{photo.fov.y}</y>
	
 	
 	
 	
 	
 	
 	
 </fov>;

	
 	
 	
 }
	
 	
 	
 for(i=0; i<photo.name.length; i++) {
	
 	
 	
 	
 node.photo += <name>{photo.name[i]}</name>;
	
 	
 	
 }
	
 	
 	
 respdata.photos += node;
	
 	
 }

	
 	
 response.object = respdata;

	
 	
 function parseAstrotags(data) {

	
 	
 	
 var tag; 
	
 	
 	
 var tmp;
	
 	
 	
 var photo;
	
 	
 	
 var id;
	
 	
 	
 var o = {};

	
 	
 	
 /* Walk through the returned data and build an associative array of
	
 	
 	
 photos, o, keyed on photo id. (yeah, I know JavaScript doesn't 
really use
	
 	
 	
 associative arrays).*/
	
 	
 	
 for each (var photo in data.results.photo) {
	
 	
 	
 	
 id = photo.@['id'].toString();

	
 	
 	
 	
 if (!o[id]) { 
	
 	
 	
 	
 	
 o[id] = {};
	
 	
 	
 	
 	
 o[id]['name'] = [];
	
 	
 	
 	
 	
 o[id]['id'] = id;
	
 	
 	
 	
 	
 o[id]['title']=photo.title.toString();
	
 	
 	
 	
 	
 o[id]['url'] = photo.urls.url.toString();
	
 	
 	
 	
 	
 o[id]['username'] = photo.owner.@['username'].toString();
	
 	
 	
 	
 	
 o[id]['imgroot'] = 'http://farm'+photo.@['farm'].toString()
+'.static.flickr.com/'+photo.@['server'].toString()+'/'+id+'_'+photo.@
['secret'].toString();	
	
 	
 	
 	

	
 	
 	
 	
 }
	
 	
 	
 	
 tag = photo.tags.tag.@['raw'].toString();
	
 	
 	
 	
 //split machine tag name and value
	
 	
 	
 	
 tmp = tag.split('=');
	
 	
 	
 	
 //discard namespace from tag name by splitting tmp[0] on :
	
 	
 	
 	
 // store data as o[predicate] = value eg. o[id].RA = 85.123456
	
 	
 	
 	
 var tagname = tmp[0].split(':')[1];
	
 	
 	
 	
 if (tagname == 'name') {
	
 	
 	
 	
 	
 o[id]['name'].push(tmp[1]);
	
 	
 	
 	
 } else {
	
 	
 	
 	
 	
 o[id][tagname] = tmp[1];
	
 	
 	
 	
 }
	
 	
 	
 	
 //fieldsize is a string in degrees, arcminutes or arcseconds.
	
 	
 	
 	
 //We will standardise on a value in degrees.
	
 	
 	
 	
 if (tmp[0] == 'astro:fieldsize') {
	
 	
 	
 	
 	
 //convert fieldsize string into a numeric value in degrees, 
using the width of the photo.
	
 	
 	
 	
 	
 tmp = o[id].fieldsize.split(' ');
	
 	
 	
 	
 	
 o[id].fov = {};
	
 	
 	
 	
 	
 o[id].fov.x = parseFloat(tmp[0]);
	
 	
 	
 	
 	
 o[id].fov.y = parseFloat(tmp[2]);
	
 	
 	
 	
 	
 if (tmp[3] == 'arcminutes') {
	
 	
 	
 	
 	
 	
 o[id].fov.x = o[id].fov.x/60;
	
 	
 	
 	
 	
 	
 o[id].fov.y = o[id].fov.y/60;
	
 	
 	
 	
 	
 }
	
 	
 	
 	
 	
 if (tmp[3] == 'arcseconds') {
	
 	
 	
 	
 	
 	
 o[id].fov.x = o[id].fov.x/3600;
	
 	
 	
 	
 	
 	
 o[id].fov.y = o[id].fov.y/3600;
	
 	
 	
 	
 	
 }
	
 	
 	
 	
 }
	
 	
 	
 }

	
 	
 	
 return o;
	
 	
 }	
 	

	
  ]]></execute>
    </select>
  </bindings>
</table>
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Query by location

select * from flickr.photos.astro
 where ra > 155 and ra < 165
 and dec > -65 and dec < -55

Monday, 14 December 2009



Query by name

select * from flickr.photos.astro
 where name like 'NGC%'
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http://eatyourgreens.org.uk/archives/2009/05/searching-the-sky-with-yql-
execute.html
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http://www.jodcast.net/lookUP
or

@lookupastro rosette nebula
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What next?

• ~4,800 photos tagged with 
astrometrydotnet:status=solved

• ~400 photos tagged with astro:RA=

• Would be good to tag the missing 
4,400
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What next?

• Do we need a plugin to view night 
sky?

• How about HTML5 canvas/SVG?

• Anyone fancy writing a javascript 
planetarium?
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What next?

• ROG has a showcase page for 
astronomy mashups

• If you build something, tell us about it
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Thanks

• http://www.nmm.ac.uk/astrophoto

• http://flickr.com/groups/astrophoto

• http://eatyourgreens.org.uk

• jim@eatyourgreens.org.uk
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