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ABSTRACT

In this article, we present an experimental approach to using pa-
rameterized Generative Adversarial Networks (GANS) to produce
levels for the puzzle game Lily’s Garden'. We extract two condition-
vectors from the real levels in an effort to control the details of the
GAN’s outputs.

While the GANs performs well in approximating the first condition
(map-shape), they struggle to approximate the second condition
(piece distribution). We hypothesize that this might be improved
by trying out alternative architectures for both the Generator and
Discriminator of the GANs.
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1 INTRODUCTION

PCG can be defined as the generation of content for a game by algo-
rithms which require little to no supervision by a game-designer [13,
p- 1]. As content production is an often tedious and time-consuming
task, game-companies are increasingly utilizing PCG in an effort to
alleviate some of the pressure of having human designers create all
of the content within games. But content production often relies
on domain specific knowledge - in order to create levels that are
playable and continually enjoyable as they enter into the customers
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Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,
to post on servers or to redistribute to lists, requires prior specific permission and/or a
fee. Request permissions from permissions@acm.org.

Malta °20, September 15-18, 2020, Malta

© 2018 Association for Computing Machinery.

ACM ISBN 978-1-4503-XXXX-X/18/06...$15.00
https://doi.org/10.1145/1122445.1122456

Jens Struckmann Hansen
IT University of Copenhagen
Copenhagen, Denmark
jsh_mailbox@protonmail.com

Paolo Burelli
IT University of Copenhagen
Copenhagen, Denmark
pabu@itu.dk

overall experience of the game - and in light of this requirement it
is often challenging to automate the entirety of the content produc-
tion with algorithms. However, this is exactly what researchers are
attempting in a relatively new paradigm in PCG called Procedural
Content Generation via Machine Learning (PCGML).

In recent years we have seen studies in PCGML using Generative
Adversarial Networks (GAN). However, GANSs are generally not
great at upholding the constraints needed for necessary content
used in games [19]. Previous studies have used different methods
to overcome the challenges of keeping the content functional for
games by using evolutionary algorithms and capturing informa-
tion about spatial relationships in levels [19, 20]. In this study we
are drawing inspiration from mixed-initiative generation where
humans and computers interact to pull the content in a certain
direction, specifically computer-aided design tools like Sentient
Sketchbook [8, 13].

A natural extension to our work could therefore be to create a
tool that can aid the content producers in speeding up the process
of generating game-levels for the puzzle-game Lily’s Garden. To do
this we present a preliminary study of using Conditional Generative
Adversarial Networks to generate a draft of levels based on the
variables of the game that we believe to be domain specific.

2 RELATED WORK

2.1 Procedural Content Generation

Procedural Content Generation (PCG) focuses on using algorithms
to produce various types of content that is used for games [13, p.
1]. Content include levels, quests, textures and the PCG methods
used are usually specialized in doing one particular type of task,
but Shaker et. al have also suggested multi-content PCG, as an
alternative path [13, p. 5].

Throughout the existence of PCG the motivation behind using it
has changed. In the early days of video games PCs didn’t have a lot
of storage space, so instead of saving different game layouts, they
could be randomly generated [13, p. 4]. Today, game development
for AAA games has become more expansive which requires more
designers and time. As such, if algorithms alleviate the need for
increasing staff or help make designers more efficient it would
certainly be beneficial, which is also true for smaller teams [13,
p- 3]. Another aspect of today’s use of PCG is the possibility of
personalizing content for players to keep them engaged, which
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