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ABSTRACT
This paper presents an approach to automatic city generation relying on the existing set of models. First, a
hierarchical database containing the main elements of
an urban environment is created, and then procedural
techniques are applied in order to generate the environment with the data from the database, for the chosen
city. This approach adds randomness while keeping control on the main features of the environment.
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1.

INTRODUCTION

Urbanization is occurring rapidly, and since 2008, more
than half of the world population lives in cities. Those
cities inspired a number of resulting urban virtual environments, and predictably, many new applications began to use them as a platform to integrate numerous
information on cities coming from various resources.
These environments are used for visualisation and exploration of urban landscapes as well as to assist in various other tasks as they offer plentiful possibilities in the
field of city, traffic or disaster management as well as
the creation of virtual worlds.
Models of 3D cities, in an effort to get closer to the
real ones, are becoming increasingly complex in terms
of spatial and thematic structures. In order to store
all this information, standardized data models, ensuring consistent and inter-operable data structure, have
to be built. On the other hand, all the progress made
in computer graphics and hardware enables 3D virtual
worlds to be more and more complex visually speaking.
As visual quality of video games improves with each new
generation of graphics hardware, the user expectations
increases proportionally. To manage the display of this
quantity of data, a possible alternative to manually creating large amounts of models is to apply procedural
techniques, along with the use of a few models. Indeed,
a complex city containing many different models would
take a long time to build manually, and to minimize
the costs of world’s creation, the generation of objects
with a procedural approach, not only adds controllable
randomness to the world but also gives varied results.
Our work is focused on creating a hierarchical database
model that contains the basic elements of an urban environment, and from these data, our system will automat-
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ically generate a city respecting the architectural style
in the database, which will keep control on the costs of
creation and the general appearance of the cities.

2.

RELATED WORKS

Past research has tackled the problem of automatic city
generation, each one focusing on a particular aspect.
Several standards exist to represent city data : the IFC
standard [9] is a file format generally used in the building and construction industry to describe, exchange and
share information. One of the most popular data models focusing on cities as a whole is CityGML [7]. The
3DCityDB project [14] aims to reuse the main features
of CityGML, while simplifying the complex data model
for a more compact database and improve the speed
of queries, our model is also largely influenced by the
latter. The QUASY model [2] has similarities with
CityGML but it adds semantic extensions to the usual
basic models.
Another interesting approach is to reconstruct city models from facade photographs [12], to take these facades
and generate variations [1], or to use terrestrial scan
data [4], laser scanning and digital ground plans [3].
The use of grammars, L-systems in particular, showed
successful results in the modeling of plants. Grammars
have been extended to the modeling of architecture since
the introduction of the shape grammars [15], later, other
novel shapes extended this initial grammar, introducing
new concepts and operations, namely : the Split Grammar [16] CGA Shape Grammar [11].
Procedural methods were used for the CityGen system
[10] in order to create cities interactively by direct manipulation of parameters of the generation algorithm via
an interactive interface. Undiscovered Worlds [6] generate pseudo-infinite virtual worlds by vertical extrusion
of floor plans, which is possible only by generating the
visible part of the world at once.

3.

OVERVIEW

We present a system that allows the user to feed the
database using custom models for each chosen city and
then generate a virtual world respecting this urban style.
The creation of this system is done in two steps:
• The design and feeding of the database.
• Procedural generation of cities from this database.
The rest of this paper will be structured as follows: in
the next section, we describe the methods used for the
representation of the main features of cities and the

