- S acr Ed H'Eﬂr t Sacred Heart University
= UNIVERSITY DigitalCommons@SHU

Academic Festival

Apr 21st, 1:00 PM - 3:00 PM

Procedural City Generator: Pattern Based Designs

Kelby Lawson

Follow this and additional works at: https://digitalcommons.sacredheart.edu/acadfest

Lawson, Kelby, "Procedural City Generator: Pattern Based Designs" (2017). Academic Festival. 52.
https://digitalcommons.sacredheart.edu/acadfest/2017/all/52

This is brought to you for free and open access by Digital Commons@SHU. It has been accepted for inclusion in Academic Festival by an authorized
administrator of Digital Commons@SHU. For more information, please contact ferribyp@sacredheart.edu, lysobeyb@sacredheart.edu.


http://digitalcommons.sacredheart.edu/?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.sacredheart.edu/?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.sacredheart.edu?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.sacredheart.edu/acadfest?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.sacredheart.edu/acadfest?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.sacredheart.edu/acadfest/2017/all/52?utm_source=digitalcommons.sacredheart.edu%2Facadfest%2F2017%2Fall%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ferribyp@sacredheart.edu,%20lysobeyb@sacredheart.edu

Introduction

Procedural content generation (PCG) is the creation of data through an
algorithm with limited or no user interaction. This is an alternative to
the manual creation of data by hand. PCG characterizes the data as a
sequential instruction set, rather than a static block of information. PCG
has many different techniques and subsequent applications. Some
popular examples include generating fractals, textures, music or sound,
virtual worlds, and 3D models.

This application uses a mixture of procedural content generation
techniques and randomness to model and then in real time render an
urban city environment.

The algorithm generates an initial set of streets representing a road
network. Those streets as the simulation runs, will apply a
selected/provided pattern and create child streets in order to expand the
system.

The collection of road networks are subsequently passed into the
rendering component which will output a 2D top down perspective in
real time.

Objectives

Design and develop a software implementation that would generate a
city street layout based on a provided pattern with the following goals in
mind.

1) The algorithm should consist of simple rules that give rise to
complex or seemingly complex results.

2) The user should be able to view the development in real time.

3) The end user should be able to modify the pattern in order to change
the final output.

Methods & Materials

« Algorithm Development
« Software Development and Planning
« C++ Graphics Libraries
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Grid Pattern — Streets form 90 degree right angles which causes the
repetitive fixed rectangular grids to appear.

Radial Pattern - Streets radiating from single points or areas and
expanding outwards.

Organic Pattern - Streets extend in every direction, seemingly at

random. Varying degrees of curvature and direction signify this pattern. Response to the program was positive, 100% of respondents indicated

favorable or neutral reviews for the questions posed. The main issue
that was raised was the speed of the program, this is because the
algorithm requires more time to execute as the program runs resulting in
a very noticeable slowdown.

The application is able to create a variety of self-similar yet different
patterns on each use. Future improvements and additions would allow
for a greater variety of results to emerge, as well as enhanced visuals
and performance.

References

Barrett, Sean . "L-Systems Considered Harmful." 2008. 22 Oct 2016. <http://nothings.org/gamedev/l_systems.htmi>.

Chen, Guoning, et al. "University of Utah." Interactive Procedural Street Modeling. Web.
<http://www.sci.utah.edu/~chengu/street_sig08/street_sig08.pdf>.

Ilangovan, Praveen Kumar. "Procedural City Generator." Bournemouth University.
<https://nccastaff.bournemouth.ac.uk/jmacey/MastersProjects/MSc09/llangovan/Thesis_i7834000.pdf>.

Kelly, George and McCabe High. "A Survey of Procedural Techniques for City Generation." Web. 16 Sept 2016.
<http://www.citygen.net/files/images/Procedural_City _Generation_Survey.pdf>.

1
Parish, Yoav and Miller Pascal. "Procedural Modeling of Cities." Web. 12 Sept 2016.
<https://graphics.ethz.ch/Downloads/Publications/Papers/2001/p_Par01.pdf>.

Prusinkiewicz, Przemyslaw and Lindenmayer Aristid . The Algorithmic Beauty of Plants. Springer. New York, 1990. 17 Sept 2016.
<http://algorithmicbotany.org/papers/abop/abop-chl.pdf>.



	Sacred Heart University
	DigitalCommons@SHU
	Apr 21st, 1:00 PM - 3:00 PM

	Procedural City Generator: Pattern Based Designs
	Kelby Lawson

	Slide 1

