
Editorial  
 
Theme issue on distributed geoinformatics: From sensors to systems.  
 
A distributed system is normally defined as a collection of information systems that can 
synchronously cooperate, via a digital communications network, in order to complete 
some computing task. Distributed geoinformatics, therefore, is concerned with the 
theoretical and technical challenges of developing and using distributed systems to 
complete geospatial computing tasks. Over recent years, the increasing availability and 
decreasing costs of geographic data sources has moved us from an information poor to an 
information rich era. These changes have enabled an ever-widening variety of domains to 
use, share, and integrate geographic data within new applications. Today, this process 
continues with the unprecedented growth in new sources of sensor and image-based 
geospatial data. These new sources of geospatial data are moving us even further, from an 
information rich era to one of information overload, and presenting new and exciting 
challenges for the field of distributed geoinformatics,.  
 
This special issue provides a snapshot of some of the latest research into distributed 
geoinformatics. The techniques and approaches adopted by the different papers are 
diverse. The common theme that unifies these paper is the need to solve the fundamental 
problems of distributed geoinformatics: achieving useful geospatial applications using 
multiple, heterogeneous, cooperating spatial data capture and processing systems. Some 
of the problems addressed by papers in this theme issue have a long history, such as 
geospatial data integration. Other problems have only emerged as significant more 
recently, such as the need for decentralized algorithms for spatial data processing. In 
recognition of this continuum of approaches and problems, we chose to organize papers 
in this special issue according to the maxim “from evolution to revolution.” The earlier 
papers tend to focus on solutions to long-standing distributed geoinformatics problems, 
and consequently can more easily adapt and evolve existing research in the area. The 
latter papers tend to address some of the newer problems in distributed geoinformatics, 
especially those that arise with the emergence of decentralized, peer-to-peer system 
architectures. Consequently, these papers may not be able to rely on existing approaches 
and must instead adopt more novel solutions. The innovative combination of 
“evolutionary and revolutionary” approaches is perhaps one of the hallmarks of the 
corpus of distributed geoinformatics research, making it a particularly exciting time for 
research in this area.  
 
The first paper, authored by Butenuth et al., tackles one of the oldest and most enduring 
challenges in distributed geoinformatics: the integration of heterogeneous geospatial data 
sources. Amongst different types of data sources, geospatial data sets are especially 
heterogeneous, both in their spatial and ontological characteristics. This heterogeneity 
arises through the wide variety of applications and information communities that rely on 
geospatial information. The approach taken by Butenuth et al. adopts a similar starting 
point to a variety of related research (e.g., Chen et al., 2003; Boucelma et al., 2003; 
Duckham and Worboys, 2005; Kavouras and Kokla, 2002). However, this new work 
diverges from past research by combining a range of geometric matching algorithms in 



the integration architecture, including applying image analysis tools to the problems of 
geometric feature matching between vector data and multi-spectral data.  
 
The second paper, by Nussbaum et al., turns to the issue of the increasing need for 
personalization of geospatial information services. Where traditional centralized systems 
have tended to adopt a “one-size-fits-all” approach to geographic information services, 
distributed geoinformatics architectures allow the possibility of tailoring information 
services to specific groups or individuals. With the addition of mobile computing 
technology, it becomes possible to tailor information not simply to a specific individual, 
but to an individual’s changing location and context. While the potential of using an 
individual’s location context for personalized geospatial information services has been 
recognized for some time (e.g., Abowd et al., 1997; Cheverst et al., 2000), Nussbaum et 
al. explore and propose an architecture for achieving very high levels of personalization 
in highly distributed geoinformatics systems. One of the key innovations in their 
architecture is to reduce the complexity of the system for the user by developing personal 
“intelligent map agents” (IMAs), which are able to reason about a user’s context and 
negotiate on behalf of that user with other IMAs. The results indicate how the IMA 
architecture can be used to integrate a wide range of different types of services, including 
those that rely on centralized resources, such as navigation services, and those that rely 
on information from other peers, such as meeting schedulers.  
 
Like the second paper, the third paper (by Raubal et al.) also addresses problems 
associated with mobility and location-awareness in distributed geoinformatics. The paper 
is founded in the topic of route planning for individuals navigating through dynamic 
environments (such as transportation networks) where the future state of the environment 
may not a priori be known (e.g., Hendriks et al., 2003; Miller, 1999). In distributed 
geoinformatics systems, the mobile clients are typically highly resource-limited, 
particularly with regards to communication bandwidth, energy constraints, and storage 
and processing capabilities of mobile client devices. Thus, in order for individuals 
cooperatively to plan routes through dynamic transportation networks, Raubal et al. 
develop a distributed algorithm that uses heuristics to minimize the resource usage of 
mobile clients. The results show how such a distributed algorithm can still achieve high 
levels of quality of service with substantial reductions in resource usage.  
 
The fourth paper, authored by Lee et al., is entirely founded in the emerging area of 
geosensor networks. Geosensor networks are ad hoc wireless networks of miniaturized, 
sensor-enabled computers that monitor change in geographic environments. In the third 
paper, Raubal et al. use geosensor networks as a model for developing their distributed 
algorithm: the network of mobile client devices used by cooperating trip planners in 
Raubal et al. can be regarded as a type of geosensor network. As for Raubal et al., the 
novel problems facing geosensor networks, when compared with more conventional 
geospatial information processing systems, are fundamentally problems of limited 
resources, especially communication resources. One of the most important techniques for 
dealing with such limited resources is to use the computing power of sensor nodes in the 
network to perform incremental and decentralized processing of data in the network in 
exchange for decreased communication overheads (e.g., Estrin et al., 2000; Zhao et al., 



2003). In essence the approach is to trade computation for communication. The paper by 
Lee et al. adopts this approach, trading computation for communication, but in the 
specific domain of responding to spatial queries. The authors develop a new technical 
solution for spatial aggregation queries, where instead of centralized processing of 
queries, individual sensor nodes partially process responses to queries in the network, 
thus forming “views” from clusters of sensor nodes. In this novel Materialized In-
Network View (MINV) framework queries are therefore processed by aggregating views 
and not by independent query processing. The extensive simulation results presented 
indicate that the MINV approach is capable of reducing the size and number of messages 
transmitted among network nodes, therefore reducing energy consumption and 
prolonging sensor life.  
 
In summary, this issue demonstrates how the field of geoinformatics has evolved into a 
bona fide mainstream scientific domain. Distributed geoinformatics can offer not only 
solutions to pressing existing problems, but also revolutionary approaches to growing and 
emerging needs. The diversity of accepted papers reinforced our belief that the domain of 
distributed geoinformatics may be viewed as homogeneous in its foundation and goals, 
but heterogeneous in terms of the scientific approaches that it uses; the application 
domains that it can support; and consequently the capabilities that it offers. As a result, 
distributed geoinformatics can address a wide array of problems in various contexts, all 
with a common thread: the delivery of timely and accurate geospatial information.  
 
We were fortunate enough to receive several high quality submissions, out of which the 
four that follow were selected after peer review as the best examples of the current state 
of the field, capturing some of the diverse approaches used in distributed geoinformatics. 
We would like to extend our thanks to all the authors, who not only submitted great 
papers but also responded rapidly and efficiently to the reviews. We would particularly 
like to thank the special issue reviewers, who expended a great deal of energy delving 
into the essence of the submitted papers and helping to select the best ones. The efforts of 
the reviewers substantially contributed to the improvement of papers in revision, and to 
the overall quality of this special issue. And of course we would like to thank the journal 
staff and its Editor-in-Chief, George Vosselman, for providing substantial support and 
input, and for giving us the opportunity to showcase the latest distributed geoinformatics 
research in this special issue. 
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