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Simplification of geodata is promising in the context of data reduction for mobile applications. However,
choosing the best simplification algorithm depends on the correct parameterization of the algorithm with
respect to the specific data. This is a difficult task for any mobile application provider. This paper
proposes a generic approach to simplification, which gives the mobile application provider a means to
choose the appropriate algorithm including the most optimal parameter value according to hisgher
demands. This demand-driven notion adds a new aspect to the research about simplification. The paper
proposes a design of an architecture for the determination of such simplification algorithms and
demonstrates satisfying results based on a study applied to Dutch topographic road data from TOP1ONL.
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INTRODUCTION

Geodata are used in a broad variety of mobile applications for different domains such as transport,
tourism, security and disaster management. All maobile applications have characteristics in common that
limit the amount of data that can be portrayed: limited bandwidth of the network, limited power supply of
the mobile devices and limited display capabilities of the mobile devices. This requires that the amount of
transferred geodata has to be reduced as much as possible, while taking the readability of the portrayed
geodata into account. The ways to reduce geodata are a) to define the specific thematic selection or filter
criteria, b) to compress the data by applying common zipping algorithms, c) to clip the data by cropping
with the geometry of the desired spatial extent and d) to delete unimportant or unperceivable aspects of the
data. For the last method, techniques from the field of generalization (Weibel and Dutton, 1999) can be
applied, as some of them simplify the geometries and thereby reduce the number of data elements
(vertices) that have to be transferred while preserving the major geometric characteristics. Thus these so
called simplification agorithms of generalization are not designed to merge or delete any features. Thisis
an important aspect, as the client can still access al features of the complete dataset and request desired
detailsif needed.

However, incorporating generalization functionality appropriately into applications is very complex.
Besides choosing the correct simplification algorithm it is also challenging to determine the correct
parameter values in order to produce the desired result. Thisis due to the different and interrelated effects
of parameter values and the different parameter semantics of the different algorithms in general but also
due to the heterogeneity and the characteristics of the dataset itself. Therefore it is necessary to give the
mobile application provider a reliable mechanism at hand, which always produces sufficiently reduced
datasets, while retaining their essentials. Asit is always possible to measure the effect of data reduction by
calculating the ratio of vertices before and after the simplification, we propose a relative measurement,
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which defines the degree of simplification in relation to the original dataset. This ratio-based approach
adds a new aspect to simplification, as it also introduces a demand-driven and generic means to
simplification. This ratio-based simplification is demand-driven, as the data reduction ratio is the major
concern of the mobile application provider. The proposed approach is generic, because it provides a shared
basis to configure different simplification algorithms in the same way. This shared basis alows easily
comparison of several simplification algorithms and their simplified results.

This ratio-based approach enables the determination of the desired degree of data reduction (i.e.
simplification ratio) and to compare the simplified results, which are all based on the same simplification
ratio, but applied on different algorithms. Providing these results as maps to the mobile application
provider will give him/her a valid means to select the appropriate algorithm. Therefore a prototype has
been designed in which different simplification scenarios (algorithms, ratios and their effects in the form
of maps) are presented to the mobile application provider.

This paper will first give an overview about simplification and describe its relevance in the context of
mobile applications. Then the ratio parameter is described in more detail. After that the paper presents
some results (based on Dutch road data) and demonstrates the positive effect of our approach, which
enables the comparison of different data reduction scenarios (what algorithms and what values to choose)
for mobile applications based on the most relevant criteria (visual effects and effective data reduction).
The paper ends with a conclusion.

INTRODUCTION TO SIMPLIFICATION

The theory of generalization describes the concept of operators and algorithms (Weibel and Dutton,
1999). Operators such as simplification describe the effect on features and collections of features in a
generic fashion. These operators are the basis for algorithms, which implement their generic notion. As
there are more agorithms for an operator, the applicability of such algorithms is hard to determine by a
non-expert (e.g. the mobile application provider). This is the reason, why we propose a generic view on
such an operator. Simplification® is performed on lines but also on polygons. Applying simplification to a
line, consisting of start and end point and an ordered set of intermediate points affects the line by
eliminating the unimportant (i.e. selecting important) intermediate points, which do not hold a desired
simplification tolerance. It isimportant to note, that simplification is strictly about selection/elimination of
intermediate points (vertices), not about moving them (Saalfeld 1999).

Research has yielded a lot of algorithms (Li, 2006), which apply different strategies to eliminate points.
This leads to parameters with different semantics, which cause different effects on the data. So there is no
generic basis to use these algorithms homogeneously. For instance the Douglas Peucker (DP) agorithm
(Douglas and Peucker, 1973) uses a distance measurement to test each single point. Instead the
Visvalingam and Whyatt (VW) agorithm (Visvalingam and Whyatt, 1993) applies an area measurement.
Thus these algorithms require different parameter types and cause different effects on the data, as it was
recently again demonstrated visually by a web application of Harrower and Bloch (2006). The DP
algorithm for instance is spikier than the VW. But the VW fails in some data situations to produce good
cartographic results because it does not take the shape of the measured area in account. These two

1 We are aware of the fact, that the paper deals with the special case of line simplification, but as the terms
simplification and line simplification are used interchangeably in the literature (McMaster and Shea,
1992), we will use the more general term simplification.
























