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1 Introduction

Public participation is a critical step toward to a demacratocess of decision making (Plager,
2001). The last two decades have seen the development a¢ pabicipatory geographical infor-
mation systems (PPGIS) (see, for example, Carver 2001g@tail. 2002; Sieber 2006). Though
much progress has been made, a wide use of PPGIS, espegidlig lgeneral public, is yet to
come. Reasons for the lack of “public” in PPGIS include thetesc features of available GIS
(and PPGIS) packages that require intensive technicaliighiand perhaps nontrivial financial
resources.

The purpose of this paper is to discuss the possibility oktising PPGIS that can be made
available to the general public. We start with proposing &FPPrequirement model and then
discuss a conceptual PPGIS framework and its applications.

2 Requirements of PPGIS

We examine the fundamental requirements of a PPGIS frone tireensions.

e Interaction. A PPGIS must allow straightforward interaction betweenexr asid a computer
(including the front-end computer used by the user and theeséhat provides critical ser-
vices to the user). More specifically, the user must be abktdoe, modify, and display
spatial and aspatial information related to a decision mgkirocess. The majority of such
interaction is carried out through a user-friendly graphterface.

e Sharing. For many public decision making problems, it is importamtonsider the pref-
erences of stakeholders who often have different ethnigjqad, cultural, and social back-
grounds. Even for the cases when a group of people with ginmtarests, they may still
have different backgrounds that require a common languagernmunicate. An effective
PPGIS must be able to accommodate these differences ankbwodifferent opinions be
expressed and represented.

e Computation. Many decision problems require intensive computationvaeate a large
number of potential alternatives. It is reasonable to neghiat a PPGIS provide a “starting”
point to its users, who can then derive new alternativesfteattheir own preferences. To



reduce the bias produced by providing a single startingradteze, a more useful option
is for the PPGIS to provide a diverse set of alternatives &eduser can focus on those
that are close to their preference. Generating a diversef sdternatives requires intensive
computation.

In addition to these requirements, freedom or accessiliditsoftware should also be consid-
ered. A PPGIS based on commercial software packaggprovide relatively stable performance
(though no guarantee), while a public domain PPGIS may ajli@mdmas to go to public libraries
and participate.

3 Enabling Technologies

Among the above requirements, interactivity has been allgiegmplemented in current PPGIS
applications, while other requirements are less commowaylable. To support public spatial
decision making, the PPGIS requirements can be fulfilleth whe help of a number of recent
advances in computational and information techniques.

e The semantic web. As an extension of the World Wide Web, the semantic web igadb
knowledge management method that can be used to represanetming of web contents
in conceptual spaces, allowing for human-friendly retalesf information adapted to indi-
vidual preferences (Antoniou and van Harmelen, 2004). Thdd\W\Vide Web Consortium
has recommended the Resource Description Framework (RxFha& Web Ontology Lan-
guage (OWL) to represent and share web resources and tiheansie structures, enabling
knowledge based searches and situated understandingg&ehied Pike, 2006).

o AJAX (Asynchronous JavaScript and XML). AJAX is critical in creating “rich” interactive,
dynamic Internet applications that contains responsiaifes such as allowing refreshing a
portion of a web site without reloading the entire page. HéagaScript is used to render the
user interface and to communicate between the web user andeveer. XML (Extensible
Markup Language) is used to design efficient data structorbelp data exchange between
the user and server sides. A variety of Hypertext Transfetdeol (HTTP) servers such as
PHP can be used to provide server-side services and workawikJAX framework.

o \\eb-based interactive computer graphics. A number of languages and software products
have been widely used to support user-friendly web intesacAmong them, SWF (Small
World Format and ShockWave Flash) is a proprietary produat has been popularly used
by web sites such as Yahoo and the New York Times for interactiapping. Google has
created its own product called Google Widget Toolkit (GWhattis freely available (for
now) and supports not only maps but also general user iceerfadgets. Scalable Vector
Graphics (SVG) is relatively less popular on commercial s but is gaining momentum
in the public domain (Geroimenko and Chen, 2005). SVG has laéen used to display
vector-based maps (Peng and Zhang, 2004). GWT also has aoentgo support SVG.

e Evolutionary computation. A fundamental challenge to public participation in spladieci-
sion making is the difficulty of providing a set of good deoisialternatives for the partici-
pants to choose and work on. Recent development in evoaryaromputation has demon-
strated that it is possible to create a diverse set of altwesafor decision makers (here,



including everybody who participates) to examine the tadideand make their final deci-
sions (see, for example, Xiao et al., 2007).

We note that other techniques (e.g., JAVA) have also beettifagz as an essential part of the
PPGIS in the literature. We focus on more recent developsritbat can be utilised to achieve the
requirement we deem to be critical for a successful PPGlghmgeneral public.

4 A Conceptual PPGIS Framework

Based on the above discussion, we propose a conceptualwaknéor the purpose of public
participation in decision process. The components of tlasméwork are illustrated in Figure 1.
The function of each component is described below.
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Figure 1: A conceptual PPGIS framework for the general mubli
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e TheUser interface provides the tools to help users specify their requiremtraisare neces-
sary for a particular spatial decision problem.

e The requirements and inputs specified by the users are medtdry theAJAX engine that
construct and send HTTP requests.

e TheWeb server receives the requests from the AJAX engine and startkritvsl edge engine,
which “understands” the meaning of the user requests afslagpropriate data and model
to create visual responses and send back to the AJAX engimehwin turn, displays the
results on the user interface.

e TheData engineis used to manage a variety of data sources, includin@#iabase stored
on the server side, as well as other data sources availakileeomternet (e.g., the census
tables).



e The server side also containdviodel Engine that manages computational models that can
be used to generate interestiater natives for the problem being addressed by the user.

e TheVisualisation engineis used to prepare data that will be transferred to the AJAYiren
for visual display. SVG, for example, can be used here.

5 Applications

We will discuss the use of this theoretical framework in peéil redistricting where the general

public can be involved in the process of generating plangéfiect different perspectives. We then
discuss how this framework can be used to investigate pattand trends of racial and economic
segregation for six Ohio urban communities. We will alsolerg how a participatory approach

can be used in risk assessment for disaster preparation iigeton.

6 Conclusions and Discussion

In this paper, we propose a three-dimensional requiremenmtetfor PPGIS. We argue that en-
abling techniques have matured to support the developnfdPPGIS that are accessible to the
general public. We also develop a conceptual PPGIS franteamu discuss its possible applica-
tions.
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