STARA : what is it and what
doe do?

iié University

& of Glasgow



The beginning

An undergraduate study in 2007

Can mathematical morphology techniques be
used to provide an automated detection
mechanism for sunspots?

Yes.
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Image processing tool

Study uses MDI data from 1996 — 2011
Method must be robust and consistent

STARA - Sunspot Tracking And Recognition
Algorithm
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Step one — automated detection
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Step one — automated detection
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Step one — Automated detection
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detecting sunspots - STARA
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Detectin pots - STARA
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Detecting sunspots - STARA

Arcsecs from disk centre
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Analysis

Sunspot number
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Sunspot number
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Total spot area
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Step three - analysis

Locations

Sunspot Number workshop, Sac Peak, NM.



Locations

Spot Latitude
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Step three - analysis

Umbral magnetic field strengths

Sunspot Number workshop, Sac Peak, NM.



Umbral magnetic field strengths

4500

» 4000

Lad

an

=

=
T

3000

2500

]

=

=

-]
T

1500} ~

—

=

=

=
T

Maximum umbral magnetic field strength (gauss

b |
W) % g i il |

- ' . | | A .
1%96 1998 2000 2002 2004 2006 2008 20102011
Sunspot Number workshop, %E"I—Deak, NM.

W




Umbral magnetic field strengths

Bin the data by year. 3500 ' ' ' . . . . .

Plot the mean of each bin. 3000 .

Error given by the standard
deviation on the mean.
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This is the method used by 2000

Livingston and Penn.
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Umbral magnetic field

strengths

Magnetic field strength
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HMI tests
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