Accepted Manuscript

Title: Scale independent surface characterisation: geography
meets precision surface metrology (version 2016/12/16)

Author: Gert W. Wolf

PII: S0141-6359(16)30220-3

DOI: http://dx.doi.org/doi:10.1016/j.precisioneng.2016.12.005
Reference: PRE 6499

To appear in: Precision Engineering

Received date: 14-9-2016

Revised date: 13-12-2016

Accepted date: 16-12-2016

Please cite this article as: Gert W. Wolf, Scale independent
surface  characterisation: geography meets precision surface metrology
(version 2016/12/16), <!/[CDATA[Precision Engineering|]> (2016),
http://dx.doi.org/10.1016/].precisioneng.2016.12.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.precisioneng.2016.12.005
http://dx.doi.org/10.1016/j.precisioneng.2016.12.005

Scale independent surface characterisation: geography
meets precision surface metrology (version 2016/12/16)

Gert W. Wolf
Department of Geography, University of Klagenfurt, Klagenfurt, Austria

Abstract

The recently published standard ISO 25178-2 distinguishes between field param-
eters and feature parameters for surface texture characterisation, whereby the
main difference between these two types is due to the fact that the parameters
belonging to the first group are deduced from all points of a scale limited sur-
face, while the parameters belonging to the second group are deduced from only
a subset of predefined topological surface features. As specified in ISO 25178-2,
two prerequisites are indispensable for the determination of the feature parame-
ters, viz., an adequate data structure for surface characterisation and a suitable
formal method for surface generalisation, i.e. for the successive elimination of
the less important surface features. Within ISO 25178-2 change trees are pro-
posed for describing the surface topography, while Wolf pruning is suggested
for surface simplification (cf. also ISO 16610-85). Apart from the techniques
specified in ISO 25178-2 and ISO 16610-85, the present paper describes a sec-
ond geometrical-topological approach for the characterisation and generalisation
of surfaces that has its origin within the geosciences and is based on weighted
surface networks and w-contractions. In addition, it is revealed how the two
approaches, both of which have their foundations in graph theory, are inter-
related to each other and how, from a historical point of view, the GIScience
approach forms the basis of the one applied within surface metrology. Finally,
some applications within precision engineering are described.
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1. Introduction

Within the geographic and cartographic community, (map) generalisation
is defined as the process of deriving from an original spatial database (or a
map) a second spatial database (or a map) of decreased contents and complex-
ity, but with the relevant characteristics with regard to a pre-defined objective
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