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T2.2 - Automatic cataloguing of 
STEREO/HI CMEs [Months: 1-36] 

 
• Investigate the possibility of the automatic detection of CMEs in the 

heliosphere from STEREO/HI-1 images.  
 

• We have modified (CACTus) to work on HI data. 
 

• A full CME catalogue has been created for the whole mission and both 
spacecraft. 
 

• We are comparing manual and automatic catalogues. 
 



Application of CACTus on STEREO/HI1 



Preprocessing 
After some cleaning L2 images  

(1-day backgrounds removed) 



Conversion to polar coordinates 

Angle from solar north 
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r-t slices 
Extraction of r – t slices for each 
angle. 
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CME extraction 

Hough transform  
(considering speeds ∈  100,2100  km/s) 

Detected ridges r-t slice 

t-v map 
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CMEs are seen in r-t slices as bright ridges by using the Hough transform. 
 

r-t map Detected ridges 



CACTus output: 
Visualisation 

After some thresholding and 
clustering we obtain the final 
detection map in which each 
color indicates a different CME. 
 
 



CACTus output: CME Parameters 
• Time of first apparition in HI1 images 
• Propagation angle  
• Angular width 
• Velocity 

# CME |       t0       |  pa | da | NoPA| SuPA|  v  |  dv | minv| maxv 
  0025|2010/04/29 13:29| 0115| 010| 0110| 0120| 0283| 0017| 0266| 0313 

         ....... 
  0008|2010/04/05 12:09| 0080| 020| 0070| 0090| 0268| 0009| 0256| 0285 
  0007|2010/04/04 04:09| 0124| 024| 0112| 0136| 0397| 0084| 0357| 0562 
  0006|2010/04/03 12:09| 0102| 072| 0066| 0138| 0823| 0110| 0571| 1041 
  0005|2010/04/02 18:09| 0104| 016| 0096| 0112| 0276| 0075| 0195| 0397 
  0004|2010/04/02 14:09| 0083| 010| 0078| 0088| 0407| 0033| 0361| 0454 
  0003|2010/04/02 11:29| 0121| 010| 0116| 0126| 0409| 0101| 0327| 0621 
  0002|2010/04/02 05:29| 0116| 012| 0110| 0122| 0459| 0073| 0316| 0505 
  0001|2010/04/01 14:49| 0115| 010| 0110| 0120| 0427| 0058| 0372| 0544 



CACTus output: Speed profile of a cme 

In the detection map, for each 
CME, we associate a speed 
which corresponds to the 
median of the velocities 
placed in it. 
 

# CME |       t0       |  pa | da | NoPA| SuPA|  v  |  dv | minv| maxv 
  0006|2010/04/03 12:09| 0102| 072| 0066| 0138| 0823| 0110| 0571| 1041 





The catalog 



Manual vs. Automatic 



Position angle 



Angular width 



Speeds 



Work on progress and future 

• Comparison of manual and automatic 
catalogues 

• Initial statistical analysys 
• Visual inspection of events 
• Analysis of individual cases 
• Fine-tuning of the algorithm 
• Comparison with other catalogues 
• ESWW 



Extra material 

 



Deliverables 
• D2.1: Catalogue of observational parameters of HI-1  manually 

identified CMEs (month 36, but 1st release month 9) 
 

• D2.2: Report on the feasibility of automatic identification of 
CMEs in HI-1 data (month 12) 
 

• D2.3: Report on the inter-comparison of the manual and 
automated CME catalogues (month 18) 
 

• D2.4: Report in which the manual and automated HI CME 
catalogues are compared to pre-existing coronagraph CME 
catalogues (month 24) 
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