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Abstract. This paper reports on a virtual environment model under development,
specifically aimed at the discussion of possible tools and strategies for
representation, communication and analysis of the urban development
projects prepared for the Brussels Capital Region. In the introduction, certain
characteristics of alternative urban development projects prepared for the
Region are briefly reviewed and the opportunities provided by the latest
information and communication technologies are discussed. Afterwards, the
preliminary ideations of the model are provided through different illustrations
and the initial implementations related to location-based representation,
involving time dimension and augmented reality are presented. In conclusion,
application challenges faced during the preliminary phase are reported and
future directions are discussed.
Keywords. Urban Models; Urban Planning and Design; GIS; Virtual
Environments.
Introduction and Motivations
In its long history, Brussels has confronted many urban problems related to the realized urban development projects; intertwined with social, political and
cultural differences.
The destructive conjunction of the North and
South Stations, the development of EC Facilities
(and later on EU) in the Leopold Quarter and the
construction of the Manhattan Business District Project, caused a fragmented urban pattern and “trauma” which is known as “Brusselization” (Berlage

Institute, 2007).
Currently, Brussels houses a diverse population
of 150 different nationalities and 50% of its inhabitants are of foreign origin. Nearly 40% of the citizens
live in deprived neighborhoods (Dujardin et al.,
2007) and there is a number of 194.000 unemployed
residents as of 2009 [1]. The city is facing a vast number of cultural, political, communal and urban issues
related to these facts.
In order to solve these problems and improve
the existing situation, many urbanists, experts and
institutions prepared different urban development
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projects (UDP). A plenty of those were partially or
fully realized, while a significant number of projects
are waiting to be implemented or are only intended
to provide conceptual ideas. In this research, we will
call the latter “alternative urban development
projects (AUDP)”. These projects have an ambiguous value and may support the creation of new ideas
(Genard, 2010).
AUDPs contain diagnoses of characteristic features and shortcomings of the existing situation and
propose guidelines for future development. They simultaneously cover representations of the existing
urban environment and imaginations of different
realities which provide different frameworks for the
discussion of the contemporary situation of the urban context.
Although it may not be possible to implement
these proposals as a whole, the ideas and resources
that they accommodate can be used as a basis to develop new proposals (Pak and Kuhk, 2009).
Nearly all of the alternative urban development
projects are prepared with the direct commission or
support of the Brussels regional government. But unfortunately, these projects are stored and distributed
in an unstructured manner, often filling crammed
bookshelves and publicly inaccessible storage units.
In order to deal with the complexity of the urban
developments, Brussels Capital Region has initiated
its own Geographical Information System (UrbIS) in

1997, covering geographic and alphanumeric data
limited with the administrative borders of BrusselsCapital Region. It is majorly focused on keeping an
inventory of the existing “reality” and physical condition of the city at different scales.
In contrast, alternative urban development projects are representations of the “imaginary” and
they focus on different possible futures instead of
single and accurate representations. In Table 1, we
summarize the main characteristics of UrbIS and the
potentialities one would expect of a system providing access to the AUDPs.
The issues reviewed above point out to a need
for creating integrated strategies and tools that are
tailored to meet the characteristics of alternative urban development projects for Brussels. These should
also facilitate the discussion of future developments
through integrated interfaces.
Such a study requires an in-depth diagnosis of
the existing alternative urban development projects, a review on previously proposed virtual environment models, and analysis of contemporary approaches and technologies available for realization.
Therefore, in the following pages, we will briefly
review the characteristics of AUDPs, report the conclusions of our background study on virtual environments and discuss the opportunities provided by the
latest information and communication technologies.
After these topics, we will present the initial

Existing UrbIS GIS Model Capabilities

Requirements for Alternative Urban Development Projects

Scope

Reality

Imaginary

Focus

Current Situation (Singular)

Possible Situations (Plural)

Representation

Tangible

Tangible and Intangible

Contents

Unambiguous - Accurate

Ambiguous and Abstract

Approach

Deductive and Empirical

Explorative and Theoretical-Conceptual
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Table 1.
Comparison of URBIS Model
Capabilities and Model
Requirements for Alternative
Urban Development Projects

ideations for the virtual environment model and reflect on future applications.

Analysis: Background Study on Virtual
Environment Models
A comprehensive literature review is conducted to
analyze the different applications of virtual city and
environment models within different frameworks
(Pak and Verbeke, 2010) (simultaneously published
in this conference proceedings).
The critical cases of City of Bath Model (Day,
1994), The Commercial Model of Environmental
Simulation Center (Kwartler and Bernard, 2001), The
DIGCITY Project (Dokonal et al., 2000), Virtual London Project and GeoVUE (Batty et al., 1998; HudsonSmith, 2009), Kyoto Virtual Time-Space (Takase et al.,
2004), The Urban Transition Model for Eindhoven (de
Vries, 2009) and Virtual Environment Model for SaintBlaise, Paris, (2010) [2] are thoroughly investigated
with the aim of revealing their important qualities in
relation with their approaches for creating prospective urban development.
As a result of this background review we have
concluded that (Pak and Verbeke, 2010):
• Local context is one of the most critical dimensions of urban design and planning practices,
which also shapes the environment modeling
projects. Researchers’ individual approaches,
focus areas, needs and geographies of the cities and availability of resources were the major
factors determining the nature of the final products, which apparently change in time.
• Learning, questioning and integrating with the
existing urban planning practices, and defining
possible roles of related parties in the decision
making processes are crucial for the design of
city and virtual environment models. Solely creating a representation of a city does not provide
sufficient solutions for any of these tasks.
• Moreover, virtual environment models are never
finished products. They should be conceived
and designed as dynamic, flexible and sustain-

able entities transforming with the urban planning approaches and related technologies.
• A new culture of “Neogeography” is rapidly
emerging through Wikinomics, Crowdsourcing,
Artificial Artificial Intelligence, armed with Web
2.0, mashups and smart gadgets which open up
new research areas in social science such as netnography and real-time archeology.
• The distance between large scale city modeling
and area-focused modeling is rapidly decreasing
and the concepts of virtual environments and
GIS are converging.
In this contemporary societal context, urban development transforms into a reflective process between the real city and the virtual city or geographic
web. Place-based multimodal conversation between
the coexistent “netizens” becomes the focus and medium itself, creating a network of geolocated subjective information. Openness, decentralization, subjectivity and creativity rise as globally agreed values.

Alternative Urban Development Projects
for the Brussels Capital Region: the Local
Context
Since its foundation in 1991, the Brussels Capital Region has employed a wide variety of spatial planning
instruments for shaping the future of the city. These
instruments are at different levels: strategic plans,
development plans, land use plans and regulations.
In the domain of Brussels these plans refer to
Regional Development Plans (PRD), Master Plans
(Schéma Directeur) and the International Development Plan (PDI). However, the focus of this research
study is on unrealized development plans (AUDPs).
An overall analysis of the projects prepared for
Tour and Taxis, EU Quarter and Brussels as a whole
reveal that 17 projects can be identified as alternative urban development projects (1989-2009). These
represent a high level of variation and are of different
scale and character. Projects like Brussels Capital of
Europe (2001) and City of Knowledge (2002) contain
solely strategic foresights whereas others (such as
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Ombudsplan Médiateur (2003)) include suggestions
at multiple scales.
Each AUDP is a representation of decisions and
ideas in forms of spatio-visual, narrative and temporal information. Models, types and formats used in
different AUDP representations are organized into
different schemes in order to be interpreted in numerous ways. These representations may include
various types of maps, plans, diagrams, 3D models,
statistics and texts, which are written as manifestos,
reports, policy documents or historical reviews (Pak
and Kuhk, 2009).
The results of the analysis show that AUDPs include the following types of information and data:
• Textual information
• Objectives, hypotheses, decisions related to
strategies at different levels, planning, tactics,
limits, design, implementation; descriptions,
definitions and methods relating to a variety of
concepts and themes
• Temporal data
• Schedules and timelines (provisional planning)
• Two dimensional data in raster and vector
format
• Sketches, mock-ups, schemes, maps, plans, section and perspective drawings
• Three dimensional data
• Data related to digital 3D models are not provided with the projects but exist
• Location data
• In the format of place and street names

Preliminary Ideations of the Proposed
Model
The preliminary ideations of the virtual environment model are related with the general framework,
the interface, experimental interactions and behaviors of the model based on analysis results, use-case
scenarios and initial visualizations of the AUDPs using the suggested representations.
The initial use-case scenario involves designers,
experts, policy makers and citizens as actors in the
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planning process. In this scenario, designers upload
the plans in a georeferenced [3] format using the
provided interface. Then, experts, policy makers and
citizens comment on and evaluate these plans depending on their predefined roles.
The general framework is designed as a web 2.0
application hybrid; “a mashup” based on a combination of different representations and carefully organized into two parts (Figure 1). The interface on the
left offers a Google Earth API visualization window
and an integrated time-based map, specifically addressing the geographical location. A geographic
wiki (GWiki) is planned to serve as a basis for integrating and linking to different types of content
which will be interpreted and rendered by various
applications.
The interface on the right foresees an interactive concept map and a Wiki-based hypertext window that serves textual data and images with search
functionality. These functionalities refer to certain
types of information related to different attributes
of the alternative urban development projects.
Google Earth API is used to visualize georeferenced
3D models and textual data synchronized and controlled by the timeline located at the bottom (Figure
1).
Google API provides relatively high resolution
aerial imagery and 3D city models at an unrivalled
extent and allows adding and visualizing user-generated content through a highly customizable interface. KML (Keyhole Markup Language) schema, used
by this API, facilitates a tag-based structure with
nested elements and attributes that allows effective
visualization of geographic data [4].
KML supports specific feature sets to be defined;
such as placemarks, images, polygons, 3D models,
textual descriptions. These basic features provide a
sufficient extensible framework for representing the
multimodal contents of the alternative urban development projects and have been successfully used in
contemporary urban modeling practices (HudsonSmith et al., 2009) (de Vries, 2009).
As a part of this environment model, a complete
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Figure 1.
Outline of the Web
Application Hybrid (Mashup) AUDP

three dimensional model of Brussels-Capital Region,
developed by GTA Geoinformatik GmbH is planned
to be made available through a different server, rendered at the Google Earth client side using the network linking KML option. Similarly, the project data
will be hosted on an independent KML server and
combined at the client side to avoid copyright and
ownership issues.
Concept maps are utilized to represent the conceptual attributes of alternative urban development
projects, revealing the complex relationships between different topics, or tags defined by the users.
Tagging function supports bottom-up collaborative
ontology building and establishing semantic relations between notions, which allows user-based interpretation of heterogeneous information (including experts, policy makers and citizens).

A hypertext window with search capability is
also made available for the retrieval and visualization of long continuous texts, such as strategic plans.
This window is based on the geowiki interface that
integrates the whole content.

Location-based Representation and
Discussion of Alternative Urban Development Projects
Most of the information related to the alternative
urban development projects is location-specific.
Geolocation can serve as the key integration tool
for representation and discussion of the projects,
including uniquely text-based projects such as the
International Development Plan for Brussels (2007).
With the proposed framework it is possible to divide

Figure 2.
Geolocated representation
of the Master plan -Schema
Directeur for Tour and Taxis
(2006)
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a large body of text into individual place-based strategies and geolocate them on a map as interrelated
place marks with explanations (Figure 2).
In the context of Brussels Capital Region, the
discussion on alternative urban development projects and public consultation is conducted through
traditional town hall meetings and individual seminars. These can be time consuming due to the unstructured nature of debate and lack of a sustainable
source of information that can hold a continuous
representation of diverging viewpoints of related
parties. Only for the Tour and Taxis Master Plan, an
estimated number of 150 meetings were held (Moritz, 2009).
Similar to the other European capitals, parallel
informal discussions about the AUDPs for Brussels
are also held online on popular urban forums like
Skyscrapercity [5].
In this context, the georeferenced definition of
the strategies and spatial alternatives can provide a
framework for a structured and place-based discussion. The comments can be added as KML placemarks, creating a map of the debate and zones of
interest. The solid definition of the standpoints of
the involved parties may improve the quality of the
public debate.

Involving Time Dimension
One of the major strengths of using Google API
based web application hybrids is the possibility of
involving time as an extra dimension of representation and analysis.
KML facilitates timestamp elements which allow
users to map and organize the topics in relation with
their temporal features. The built-in timeline function enables virtual time travel through which the
change of the environment can also be observed
through a variety of aerial photos and user-created
3D models when available (such as Virtual Rome).
In this sense, Google API can be considered as
an open and developable 4D GIS interface, a service
that can be combined with other services to create
a hybrid web application. Therefore we decided to
use this functionality for mapping changes in urban
development projects prepared for Brussels Capital
Region. With this aim, interest zones of urban development plans are extracted from the projects and
converted into a time-based KML format and visualized using Google API (Figure 3).
The existing timeline of Google is fairly limited
but functional. It only provides a time slider through
which users can define a specific date or time frame
for visualization. As a part of our virtual environment
model, we are planning to improve this functionality by combining Google API with an open source
Figure 3.
Mapping change of interest
zones in urban development
projects prepared for Brussels
Capital Region

544

eCAADe 28 - Simulation and Visualization, Prediction and Evaluation

JavaScript based Web 2.0 timeline, SIMILE Widget
developed by Massachusetts Institute of Technology
[6]. This timeline can be visualized as an alternative
map providing an overview of the projects organized by their time features.
The challenging part of creating such a web application hybrid is that a separate JSON (JavaScript
Object Notation) dataset is needed for visualization.
This data can be created by the getLocations() method of GClientGeocoder which returns a JSON object
consisting of the status, place mark, address details,
accuracy and point coordinates [4].
In brief, it is possible to combine other dynamic
visualization interfaces with Google Maps API and
extend its functionalities.

Preliminary Augmented Reality Applications
Augmented Reality (AR) plays a key role for integrating virtual platforms and up-to-date reality. AR
applications are becoming more available with the
increased functionalities of smart handheld devices;
Wiki-based online applications and high speed internet connection. These applications provide an alternative way of location-based mapping and communication of urban development plans in a format that
users can easily relate with their living environments.
It is possible to integrate KML models to certain

open platforms such as Wikitude [7], Layar [8] and
Worksnug [9]. Among those, Layar allows the visualization of KML files through cloud POI (points
of interest) hosting services for third party content
providers.
In order to analyze the opportunities provided
by these technologies, a set of KML files are uploaded to a cloud POI host and visualized using the Layar
application and an ordinary smartphone. Although
a number of KML material specifications were not
supported (such as transparency) the system was
successful in creating a general development framework (Figure 4).
The major weaknesses of these applications
were the low accuracy in determining the user location and the real-time rendering performance. With
the advancement of the technologies these problems can be solved in the future.
AR is definitely one of the most important topics
for future visualization and decision making research
related to urban planning and design. In the near future, we are planning to develop custom software for
these kinds of applications.

Conclusions, Challenges and Opportunities
In this paper, we have illustrated our preliminary
thoughts on integrating specific strategies and tools

Figure 4.
An illustration showing
the possibility of visualization of 3D objects in Layar
Augmented Reality application. Transparency can
only be accomplished with
textural mapping. (Location:
Parking 58 Building Rooftop,
Brussels)
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to support the visualization and discussion of alternative urban development projects for the Brussels
Capital Region.
The proposed web application hybrid provides
an outline for establishing possible relations between different applications and testing them in
terms of functionality, reliability, maintainability,
portability and usability of the interfaces.
Many difficulties were faced in the preliminary
phase of the research. One of the major problems
was georeferencing and coding the existing urban
development projects and converting them into
KML format. This is a time-intensive process that requires elaboration: the way these projects are coded
can determine their level of interactivity and availability (in this context, the message becomes the
medium itself ).
Another significant problem for web-based visualization projects is copyright and ownership issues [10]. In the proposed model, this limitation is
overcome by hosting the data on a separate server
and enabling network linking and rendering at the
client side. However, for the augmented reality applications, this strategy was not applicable due to
the obliged requirements for a third party cloud POI
server.
Another difficulty for the implementation was
the lack of a serious editor for creating KML data. The
only editor provided by Google is Sketchup, which
limits the extensive use of available functionalities.
Hands-on coding and editing was essential for
reaching progressive results. Although a number of
desktop GIS software allows KML data export, it was
not possible to define the whole range of attributes
through a single medium.
In order to overcome such problems, defining a
standard data scheme for the submission of urban
development projects to the Brussels Capital Region
can be a useful solution. This format should be a georeferenced one with a time dimension, not a flat PDF
or a print-out as usual. In this context, the dynamic
transition model of de Vries et al (2009) for urban development plans can be a starting point for such an
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effort, but needs to be adapted to local context.
Furthermore, KML format can be extended to
facilitate the extra information needed for defining
specific features of urban development plans and
augmented reality practices. Closely related to this
aim, ARML (Augmented Reality Markup Language)
stands out as a preliminary effort by Mobilizy GmbH
[11] that can be developed further.
As a final remark, we can conclude that the
preliminary strategies and tools that are proposed
through this model allowed the progressive visualization of initially tested urban development
projects which are of different natures and scales.
Google API based technologies and web 2.0 application hybrids provide a sustainable framework for
further development of these strategies, although
significant research studies are needed to overcome
their limitations.
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