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Due  to  environmental  influences,  natural  fibre-based  structures  show  a  large  variety  of
material  properties.  The  irregular  material  behaviour  resulting  from inherent  geometrical
complexity  is  especially  challenging  to  quantify.  Moreover,  a  generalized  assessment  of
mechanical  characteristics  is  not  plausible  with  the  common  deterministic  approach.  To
capture the natural scatter of material properties, probabilistic analyses are beneficial. Hereby,
spatial heterogeneous properties can be modelled by correlation functions, which is the basis
for spatial uncertainty quantification using random fields for instance [1].

For  modelling  of  wooden  components,  the  decisive  material  parameters  influencing  the
mechanical  properties  are  knots  and  fibre  deviations.  By  means  of  industrial  scanners,
individual timber boards can be analysed regarding their unique visual features and their fibre
pattern.  Within  this  contribution,  the  three-dimensional  fibre  measurements  of  407 beech
boards presented by Rais et al. [2] are evaluated. Here, a correlation matrix is employed to
model  the  spatial  distributions.  By  abstracting  the  spatial  correlation  with  an  analytical
function, further insight into the heterogeneous material properties is gained. Moreover, the
concepts of Gaussian processes are utilized to model the fibre pattern of the board collection
in a generalized  manner.  To define the Gaussian kernel,  the fitted  correlation  function  is
extracted,  which  represents  the  statistical  distribution  of  spatial  fibre  deviation.  In
combination with probabilistic techniques, such as random fields, the here presented approach
shall enable the quantification of statistical distributions within a simulation workflow.
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