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Objec(ves	  
�  Develop	  early	  warning	  system	  for	  earth-‐directed	  CMEs	  

�  Create	  a	  catalog	  of	  dimming	  and	  EUV	  wave	  events	  for	  
research	  purposes	  

28/02/2013	  AFFECTS	  User	  Workshop,	  Brussels	  



Second	  AFFECTS	  General	  Mee(ng,	  Brussels	  





Event	  Detec(on	  	  
�  Using	  Running	  Difference	  images	  
◦  Normal	  RD	  

�  Subtract	  2	  subsequent	  frames	  

◦  percentage	  based	  RD	  
�  RD	  divided	  by	  original	  image	  	  

◦  Noise	  reduc(on	  
�  E.g.	  median	  filtering	  

◦  Basically	  detec(on	  of	  (large	  enough)	  growing/moving	  structures	  on	  
the	  sun	  	  
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Event	  detected!	  



Event	  Characteriza(on	  
�  Using	  Base	  Difference	  images	  
◦  For	  each	  image	  subtract	  pre-‐event	  image	  

�  Differen(al	  Derota(on	  
◦  Normalized	  limb-‐brightening	  

�  Create	  dimming	  masks	  	  
◦  Use	  these	  to	  extract	  dimming	  sta(s(cs	  	  
�  Overlay	  mask	  on	  BD	  
◦  Loca(on	  (near	  AR?),	  brightness,	  	  
Area,	  Intensity,	  Volume.	  	  
�  Over	  (me	  
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Output	  
�  List	  of	  characteris(cs	  

�  Movies	  	  
◦  Dimming	  mask	  
◦  Dimming	  intensity	  (=	  mask	  *	  base	  difference)	  
◦  (percentage)	  running	  differences	  
◦  (percentage)	  base	  differences	  
◦  EUV	  Wave	  

�  Best	  seen	  in	  running	  differences	  

�  In	  the	  pipeline:	  graphs	  
◦  Dimming	  intensity	  over	  (me	  
◦  Intensity	  profile	  per	  sector	  EUV	  Wave	  sector	  centered	  on	  erup(on	  center	  
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11.03.13	  Title	  of	  Mee(ng	  /	  Event	  



11.03.13	  Title	  of	  Mee(ng	  /	  Event	  
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�  Plot	  intensity	  from	  center	  outwards	  (March	  9,	  2012)	  

28/02/2013	  AFFECTS	  User	  Workshop,	  Brussels	  

03:42	  UTC	  
4	  radial	  
sectors	  

Sector	  that	  shows	  EIT	  wave	  and	  
Dimming	  most	  prominently	  advance	  

over	  8me.	  

EUV	  wave	  plots	  



Spin-‐off:	  flare	  detec(on	  
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�  Detec(on	  operates	  on	  individual	  images	  
◦  Thresholded	  images	  
◦  Clustering	  of	  detec(ons	  both	  in	  space	  and	  (me	  

�  Flares	  very	  close	  by	  in	  (me	  and	  spaces	  =	  one	  flare	  
	  

�  Detects	  
◦  Brightness	  (sum	  of	  flare	  pixels	  DN)	  
◦  Loca(on	  

�  longitude,	  la(tude,	  (distance	  to)	  associated	  ac(ve	  region	  
◦  Dura(on	  



Future	  Work	  
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�  Automate	  EUV	  wave	  informa(on	  extrac(on	  
◦  Improve	  wave	  masks	  
◦  Cross-‐correla(on	  in	  radial	  vectors	  

�  Determine	  speed	  
�  (Rota8on?)	  

�  Reduce	  false	  alarms/misses	  	  
�  Track	  dimming	  evolu(on	  longer	  
�  Improve	  usability	  
◦  searching/extrac(ng	  informa(on	  over	  longer	  (me	  periods	  
◦  annota(ons	  from	  (experienced)	  users	  

�  Both	  for	  false	  alarms	  and	  events	  that	  were	  missed	  
�  Improve	  system	  and	  usability!	  



Aeernoon	  

The	   research	   leading	   to	   these	   results	   has	   received	   funding	   from	   the	   European	  
Commission's	   Seventh	   Framework	   Programme	   (FP7/2007-‐2013)	   under	   the	   grant	  
agreement	  n°	  263506	  	  (AFFECTS	  project,	  www.affects-‐fp7.eu).	  

�  Solar	  DEMON	  demonstra(on	  
�  Interes(ng	  events	  (e.g.	  February	  6,	  2013)	  

�  Plenty	  of	  (me	  to	  ask	  ques(ons...	  
�  and	  to	  give	  sugges(ons!	  

	  
�  Thanks!	  
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