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What am | actually working on’?



Axons are key to nervous system function

Adalbert & Coleman, Neuropathol Appl Neurobiol 39 (2012)

Marner et al., /. Comparative Neurology 456 (2003)
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Voelzmann et al., Brain Res Bulletin 126 (2016), 226ff..
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Voelzmann et al., Brain Res Bulletin 126 (2016), 226ff..



| ocal Axon Homeostasis
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Voelzmann et al., Brain Res Bulletin 126 (2016), 226ff..



Are MTs the culprits of axon swellings?
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Images acquired by Dr. André Voelzmann



What am | measuring?

Area of MTs in swelling

Straight segments Length =

— Area of swelling =

—aRy

Straightness MT Disorganisation .
-> Density €=
Index (SI) Index (MDI)
\4
Curvature Eccentricity
sum of length of n longest segments area of swelling . area of MT in swelling
SI = MDI = Density = -
length length area of swelling
Curvature = fitting on the boundaries Eccentricity = circularity of

But some of these values are not readily obtained. How do we get them?



Length




Pixel angles
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Curvature

Polynomial fitting
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Pattern fitting




Curvature

skeleton

Gaussian Filters

Fourier Series

Remove
junctions




Curvature

N: number of points in the image
Big-O notation: worst case scenario
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Curvature

Circles, 0.0056 px*
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Curvature

i
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Cutvature (px'})

0.011

Circles, 0.0085 px*




Curvature

Ellipses, 0.0064px* and 0.0140px™"
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Curvature for Straightness?
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Curvature for Straightness?
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Straight Segments




Straight Segments




Straight Segments
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ALFRED

Advanced Labelling, Fitting, Recognition
& Enhancement of Data
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ALFRED

Advanced Labelling, Fitting, Recognition
& Enhancement of Data
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ALFRED Panel

ALFRED

Advanced Labelling, Fitting, Recognition
& Enhancement of Data
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The Future of ALFRED 5
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