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Goal

• Event detection in FSI: timing & location 

• Flag towards HRI, other instruments and 
spacecraft

• We only need to detect the biggest 
splashes.  Small & ambundant features will 
be observed in any dataset.

• Limited onboard resources



XRT flare 
detection



• No X-rays but 17nm bandpass

• Lower cadence

• CMOS detector

• Limited computing resources

FSI flare 
detection

• 17nm bandpass

• 1 min cadence

• HAS CMOS detector 1024x1024

• Assume limited computing resources

SWAP flare 
detection



Flare 2010 statistics
• No X-flare, 23 M-flares and 175 C-flares

• 75 flares > C2.0 that are well observed 
with SWAP
The top 10 largest events are:
2010-02-12     M8.3        0       0
2010-02-07     M6.4       18       2
2010-11-06     M5.4       24       4
2010-02-08     M4.0        0       0
2010-01-20     M3.4        0       0
2010-10-16     M2.9       26       4
2010-02-06     M2.9       16       7
2010-01-19     M2.3        8       5
2010-06-12     M2.0       24      12
2010-02-08     M2.0        2       6



Feb 2-3 2010

B1.5:   04:18-06:21



Feb 2-3 2010

B1.5:   04:18-06:21



Feb 6-7 2010
N21E17

Feb 6
0659    0709  C4.0         
1525    1549  C3.4  
1847    1909  M2.9   
2131    2142  M1.3   
2227    2233  C2.2   
2245    2319  C2.7

Feb 7
0220    0239  M6.4    
0325    0333  C1.1    
0442    0454  C9.9    
2109    2119  C4.2    
2131    2145  C4.2    





Feb 6-7
- images from feb 6 06:00 till 023:59, gaps7h-14h and 
around 16h, 20h
- images on feb 7 till 04:53 and between 20h and 21:43
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Aug 13-14
- images from aug 13 all day
- images from aug 14 all day
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How does it work?
Preprocessing

• SWAP ‘level one’ images are used: 
dark current removed, sun-aligned

• only regular images are accepted (no off-
pointing, calibration, weirdos, ...)

• underexposed images are refused (sum of 
images needed)

• blurred images are identified and refused

• images with cosmic rays are refused



How does it work?

Detection

• Each image is rebinned to 16x16 (double arr)

• From each 16x16 image we subtract a 
reference 16x 16 image of 12 +/- 1 min ago

• The result is thresholded.



Conclusion

• it seems to work, but more study needed

• the tool is not detecting “individual X-ray 
flares” but rather “dynamic EUV regions”

• detection is only first step, heuristics on 
what to do afterwards is missing:
- which flare is best?
- how much to store?



Requirements, first guess

• stable operations: all images need the same 
integration time, gain, etc (optional 
underexposure detector)

• stable imaging: same scene, no jitter 
(optional bluriness detector)

• cosmic ray identification & removal

• rebinning of images, storage of 12 min of 
16x16 images


