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The Ramer-Douglas-Peucker algorithm (Ramer, 1972; Douglas and Peucker, 1973) is a procedure to approximate
a polygon of arbitrary dimension (basically any spatial or temporal data set) by a subset of its nodes. Developed in
the field of image processing, it is mainly used to compress images while preserving their main features. The core
algorithm is straightforward: Starting by approximating the original polygon by a straight line/plane connecting the
outside edge nodes, more nodes are successively added in the order of their informativeness about the original field
(always the node farthest from the previous field approximation is added) until a desired agreement, expressed by
some distance measure such as the mean absolute error, between approximation and original polygon is achieved.

This yields a list of nodes ordered by their relevance, which can be used in various ways to characterize and
interpolate data sets. The scope of this talk is to present and discuss several of these ways and to compare them to
established (geo-)statistical methods such as Variance, Variogram, and Kriging.

Characterization of data sets

Plotting the number of nodes used against the field approximation error yields what can be called a ’structogram’, as
it reflects how information on the original data set is distributed among the nodes, or in other words how ’structured’
the data set is: In highly structured data sets such as discharge time series, few nodes suffice to represent the original
time series very accurately, and adding more nodes does not yield much more improvement, while for unstructured
data sets such as white noise fields, each new node reduces the approximation error by a comparable increment.
With the structogram, it is also possible to determine a Pareto optimum between the number of nodes used and
the corresponding approximation error. For a highly structured data set such as discharge, the Pareto optimum is
reached with much less points and has a much lower approximation error than for an unstructured data set such as
white noise. Knowledge of this Pareto optimum can be useful for the design of sampling strategies.

It is also interesting to analyze the spatio-temporal distribution of the most relevant nodes of the data set (those with
the largest information gain): Homogeneously spaced nodes indicate a data set of constant predictability throughout
its extent, or low complexity, while heterogeneously spaced nodes indicate shifting patterns of local predictability,
which is an attribute of higher complex data sets (if ’complexity’ is defined as ’high overall uncertainty about local
uncertainty’).

Interpolation of data sets

The structogram can also be used for interpolation, i.e. estimation at nodes where no observations are available. The
idea of structogram-based interpolation is that, just as for Kriging, the estimation is a weighted linear combination
of the observations, but here the weights are not determined based on the Variogram and the intrinsic hypothesis,
but on the relevance of the nodes: Highly relevant nodes are given higher weights than lesser relevant nodes.
Testing many different data sets revealed that for ’smooth’ data sets, where proximity means similarity, classical
Kriging-based interpolation outperforms structogram-based approaches, while for intermittent data sets such as
rainfall time-series, where proximity does not always mean similarity, structogram-based interpolation performs
better.
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