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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. 

• CACTus has been applied to HI data.

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

• We are comparing manual and automatic catalogues.



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) (publication submitted)

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

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



http://sidc.be/cactus/



• Different geometry
• CMEs are fainter
• Include planets and stars
• Lower cadence



Application of CACTus on STEREO/HI1



Preprocessing
After some cleaningL2 images 

(1‐day backgrounds removed)



Conversion to polar coordinates
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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 ridgesr‐t slice
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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 |       t0       |  pa | da | NoPA| SuPA|  v  |  dv | minv| maxv

0006|2010/04/03 12:09| 0102| 072| 0066| 0138| 0823| 0110| 0571| 1041

Position and width SpeedStarting time



http://sidc.be/cactus/hi/



http://sidc.be/cactus/hi/



http://sidc.be/cactus/hi/



Manual vs. Automatic
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Angular width

CME AW (manual)

CME AW

Hi
st
og
ra
m

de
ns
ity

CM
E 
AW

 (a
ut
o)



Angular width (human)

CME AW (manual)
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Position angle (human)
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Speeds
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Speeds (human)
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Automatic CME rate vs. sunspot 
number



Work on progress and future

• Comparison of manual and automatic
catalogues

• Statistical analysys
• Visual inspection of events
• Comparison with other catalogues
• Real time catalogue of CACTus for HI
• Associated radio catalogue



Radio signatures
• list of CMEs observed in the HI field of view  Events from ‘manual’ & ‘CACTUS catalog’
• radio observations by STEREO WAVES, WIND WAVES (http://secchirh.obspm.fr/) & ground based 
observations (European day time)
5 categories of events:
0 = no associated radio event
1 = weak radio emission observed, 
association is questionable
2 = radio emission observed, 
association is unclear
3 = drifting radio emission, possibly 
associated
4 = short segment, probably type II 
radio burst
5 = associated type II radio burst

[5] associated type II 
radio emission



Some statistics 5 categories of events:
0 = no associated radio event
1 = weak radio emission, 
association questionable
2 = radio emission observed,
association is unclear
3 = drifting radio emission, 
possibly associated
4 = short segment, probably 
type II radio burst
5 = associated type II radio 
burst
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