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Abstract

The present work describes a novel system aimed at automatic cextoaction of 2D branching structures from 3D shapes,
like neurons. Most of the 2D contour-based neuronal cell shaplysssi@pproaches usually fail to suitably characterize them,
since crossings between branches hinder the traditional contourtexiratgorithm from entering the deepest cell regions. The
herein-proposed method solves the aforementioned problem, byirdgecidon the correct continuity across critical regions, thus
having our contour following algorithm to gain full admittance into the cell imdgestly, the original input image is preprocessed.
After that, branch pixels are iteratively labelled, until attaining a critical nregiwhen the algorithm determines the appropriate
direction to continue. Lastly, our branching structures contour extraatgorithm successfully yields the corresponding parametric
contour.

MONG numerous approaches intended to characterize nduwel& [1]-[3] geometry, the contour-based ones provide
effective means for characterizing the respective shapeh Surves can also be used in an effort to derive the normal
and/or tangent orientation elds along the cell contourd agspective curvature (e.g. [4]), yielding informatioroabthe local
degree of bending of the curve as well as its concavity. Hewesuch an approach is often limited by the presence ofiogss
between the neuronal processes, causing some regions oflthe become unreachable for contour extraction.
The current work is aimed precisely at solving such a problkesthat more complete parametric representations of the ce
shape can be obtained and analyzed.
The proposedranch Tracking Algorithm(BTA) approach involves two main steps:
Preprocessinghe input original image through mathematical morphologynsformations, mainly yielding as output its
8-connected one-wide pix&keleton
Labelingiteratively valid branch neighboring pixels, untilcaitical region region is reached, when the algorithm takes a
decision to continue with the tracking procedure for therenir branch, besides classifying eamitical region.
The propose@ranching Structure Contour Extraction AlgorithBSCEA) nally takes as input the aforementioned outputs,
to yield the desired parametric contour.
Figures 1(a) and 1(b) show as results a labeled image fromueomelpha and its parametric contour, respectively. The
original alpha neuron image was published in [5] and is usa@ kinder the licens&8110201964600ctober16™ , 2007
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Fig. 1. (a) Image of an Alpha neuron labeled by BiBA (b) Parametric signals(t) andy(t) of an Alpha neuron image.



