Segmenting & Tracking
lonospheric Enhancements




Aims

® Geomagnetic storms
cause ionospheric
enhancements (blobs)
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® Raw outputs from
MIDAS

e [00" x 100 grid
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What makes a blob?

® Higher than its
neighbours
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® Block matching using
CCC and relaxation
labelling
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® Block matching using
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® Block matching using
CCC and relaxation
labelling
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Some problems

® CCC matches too much
when features are small

® Search area is small /
sl o CORNS© Ly

N I P o PEL W L R N L
W LS ’.{‘:if *)‘.m.' St gind -'4»-' (eh, e WS }
HE) 5 Saeo Rl B Lar g e S LS L S ae i AR I

~f 1Y "
iy g A, ol S e A3
SAEIVG St RUN Lk PP EANE. ok L itls
s N L B Y L o
< i TS A £

.‘ be % .




Two Stages

Segmentation Tracking




Segmentation |







Segmentation ||

® Search for best morphological operator /
parameter

® closest to hand segmentation
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Attribute Morphology

® Manipulation of image level-sets based on
attributes (set / image properties)

Set to be removed from output image



Best Contrast
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® Best contrast gives
closest match to hand
segmentation
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Segmentation |l

® Jemporal consistency

® |mages are noisy




Segmentation |V

® First stage segmentation doesn'’t split blobs







Extracting boundaries

® Use boundary tracing
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Shape Contexts

Belongie et al. (PAMI L Groats cotox
2002) -' | Bouniay |

Contexts are histograms

Sample boundaries

\J
Subtract

coords. from
other points

Calculate parametric
mapping between them

Vectors formed by
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histogram |
corresponding points




Shape Contexts

Belongie et al. (PAMI v
2002) Ror bon

boundaries |

Contexts are histograms

Sample boundaries

Weight as
necessary

Calculate parametric
mapping between them

Find optimal
assignment

Vectors formed by
SUbtraCting Outpqt is _

3 g permutation (i) J
corresponding points




Context Pros and Cons

® Conceptually simple
® Easy to modify cost function

® Readily available algorithms (Hungarian)
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Modelling
Transformations

® Estimate plane/coordinate transformations

® Up-sample vector field
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Next Steps

® Fitting without polynomial

® remove background vector field

® Different bases







Extra Content




RBF Interpolation




Assignment Algorithm

® Readily available MATLAB implmentation

® Hungarian (Munkes) algorithm
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® Provide daily convection
maps from || radars in
Northern Hemishpere

® Don’t work very well
during storms!

® http://
superdarn.jhuapl.edu/
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JHU{APL.Software by R.J.Barnes http:ffsuperdarn.jhuapl.edu
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