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This poster presents a design for an interactive city generation sys-
tem for use in real-time applications. Our approach is to apply pro-
cedural techniques to allow the generation of a city and to enable
features such as dynamic gaming environments and on-line distri-
bution. An interactive application is outlined to manage the gener-
ation process from primary road creation to building construction.
The focus of the system is on creating realistic large scale road net-
works and building models suitable for real-time rendering.

Previous research into the generation of cities has included Parish
and Miiller’s CityEngine [2001], a system that combines geo-
statistical image maps and L-systems to create large scale road
networks and detailed buildings suitable for cinematic rendering.
Greuter et al. [2003] implemented a real-time solution that organ-
ises buildings along a regular grid enabling only the visible build-
ings to be generated and rendered. Wonka et al. [2003] have de-
veloped a formal grammar based on the concept of shape that can
allow many detailed buildings to be generated.

The criteria used to evaluate a procedural generation solution are
often the detail, complexity, heterogeneity and realism of the out-
put. These indicators are crucial to the success of our system, but
are not the only goals. To best solve the problem of generating
cities suitable for real-time rendering a number of additional goals
require consideration.

e Accessiblity - Input data such as geographical maps or geo-
statistical data should not be prerequisite to using the system.

e Interactivity - City generation can be fully autonomous but by
allowing the option of user interaction the city can be tailored
to specific requirements. The user can also control the pat-
terns that the city is formed from on a local and global scale.

e Real-Time - Rendering considerations must be taken into ac-
count for real-time exploration of the city. A city model is a
very large data set and techniques like selective culling, pag-
ing and level of detail should be implemented.

Our approach to achieving these goals is to design a system that
is comprised of three major components: primary road generation,
secondary road generation and building generation. These compo-
nents will be integrated in a standalone application with all param-
eters and controls accessed through a visual interface providing an
accessible workspace to perform city generation.

The primary road generation component utilises templates [Sun
et al. 2002] that encapsulate common city road network patterns
such as raster, radial, hierarchical and cellular. These templates are
applied to a terrain in the form of an interconnected graph. The
edges of the graph, the roads, can be automatically deformed by
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terrain characteristics such as gradients, water levels and other ob-
stacles. The resultant road network graph is editable using an inter-
active 3D interface. Streets can be added, deleted and moved using
junctions as control points for easy manipulation.

Cells created from the division of the city by the primary road net-
work form units of area upon which the secondary road genera-
tion component can operate. A technique similar to that used in
the CityEngine [2001] based on L-systems can be applied for sec-
ondary road generation. The algorithm will be applied within each
cell to create roads that service the land area by providing access
to and from the primary road network. Global and local parameters
for each cell can control the operation of the secondary road gener-
ation. Our system aims to provide an environment in which these
parameters are easily accessible and a live preview is available.

Buildings can be placed on the lots created by the enclosed regions
from the secondary road generation. Building geometry will be
constructed using L-systems taking several different building usage
types into account including commercial, industrial, and residential
with these usage types either stochastically assigned by the system
or explicitly assigned by the user via the interactive interface.

Real-Time rendering is possible in our design via the provision of a
number of optimization features: city cell paging, level of detail and
real-time geometry generation. City cell paging is a concept similar
to terrain paging systems, the primary road network forms a skele-
ton for the city containing the generation parameters for the entire
city partitioned into cells. The secondary road networks within each
cell are paged and can be pre-emptively generated and loaded on de-
mand. Building structures stored as L-system strings can be parsed
at run time to generate geometry. This provides a substantial reduc-
tion in memory usage by storing simple strings rather than complex
geometry and also enables variants of buildings to be constructed
depending on the parameters used for instantiation. A range depen-
dent level of detail implementation can be constructed by including
a parameter to specify the distance from camera to building and
adjust the number of L-system iterations used accordingly.

The implementation of our design is currently in progress. The in-
teractive application has been built and the primary road generation
component is complete, we expect to complete the final stages of
the prototype in the next 6-8 months.
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