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ABSTRACT

According to mathematical foundations of fractal dimensions (D) several methods were
introduced for the measurement ofD, first as manual techniques, later as computer algorithms.
An image analysis environment may be especially appropriate for the automatic measurement of
fractal dimensions. With regard to efficiency and accuracy dilation seems to be the most
advantageous approach among the known methods (yard stick, box counting, dilation etc.).
Unfortunately, there remains one misleading point: while analysing lineal objects with open
ends (in contrast to closed contours) the measured D-values are systematically underestimated.
The degree of bias depends on the number of end points and the complexity of a given
structure. A method will be presented to avoid this bias by using direction controlled vectorial
structuring elements in combination with specially designed anisotropic morphological filters.
Applied to a given neuro-anatomical structure (processes of astrocytes) D is corrected from
1.56 to 1.68. A further application demonstrates the impact of using projection images on
measured D-values.

Key words: dilation, fractal dimension, image analysis, neuro-anatomy, software, stnxcturing
element.

INTRODUCTION

The knowledge of fractal dimension (D) provides additional structural information
about a given structure which is not available from other structural parameters. This explains
the strong interest in the development of reliable and easy to use methods for the measurement
of D in very different fields of research ranging from molecular biology and medicine to
astronomy and geosciences. For the analysis of length fractals (l.0<D<2.0) of images it is a
convenient technique to evaluate the length of a line, profile, contour, etc. by using different
scales or magnifications. In this respect yard stick (Richardson 1961, Mandelbrot 1983) and
box counting methods (Barnsley 1993) were most popular and applicable without any
computer support. These methods estimate the length (P) of a line either by the length of a
polygon obtained with different divider steps (R), or by counting those boxes of super-imposed
rasters of ditferent spacings (R) which contain the object. According to Richardson (1961) the
log(P)-log(R)-plot of the measured data set allows the evaluation ofD for a given structure by
calculating the inclination of the obtained straight curve. Other methods for D-measurement




















