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Abstract

This survey pretends to introduce a general overview around the videogames industry, its history
and the current approaches around this market. Besides, in order to cover the analytical techniques,
it also introduces some methodologies used in behavioural analysis, specially those focused on the
gamer profile. Finally, it gives some notions about the Data Mining techniques currently used in the
literature, and in this case, specially focused on time series and clustering.
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1 Introduction

This survey is focused on showing different parts of video-game development and its currently impor-
tance, also it pretends to provide a state of the art around this industry.

First, this work presents an introduction to the video game industry will be made. It will be detailed
the evolution from its beginning to the present state of the video game industry. In addition, the most
important genres in video game industry with their main characteristics of each one will be discussed.
Finally, the various applications that can be done with video games, from improving learning or for
improving military training, will be analysed.

Second, there will be a brief analysis of the players and their interaction within video games. This
analysis will help understanding the level of learning that gamers develop in each of the challenges
suggested by video games. Also, this analysis is very important for the video game industry itself as it
allows to know what is the predominant type of user at each of the different genres of video games and;
thereby improve the techniques used in them to be more attractive to users.

Third, the main motivations that arise to analyse both the players and the video game itself will be
presented. For the analysis of the players, it is very important because it allows to know what kind of
players dominate the video game in order to make decisions that enhance the video game itself or apply
marketing techniques to increase profits. For analysis of the videogame itself, it allows to adjust the
gameplay to allow greater enjoyment of the user.

Fourth, an analysis of user behaviour using data mining techniques will be detailed. Importantly,
it has been developed a video game to collect usage statistics to analyse the players’ profiles. The
techniques used in the video game industry and the general results obtained shall also be mentioned.

Fifth, a number of tools used in video game development will be detailed.
Finally, on the last point, the final conclusion will be exposed. In conclusion, the possible ways of

expansion of work and future work will be mentioned.
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2 Video Games Industry

Video games are one of the most profitable current business in our society [7]. This business started with
the first graphic interfaces for computers which allows users to play different games in their PCs [4]. The
main entertainment concepts about video games have made them a suitable environment for different
genres.

The different advances in technological devices such as graphic cards, RAM memory, ROM de-
vices, processors, and, specially, the Internet have supposed also an important improvement to the video
games market. The first generations was based on offline 2D environments while the current versions are
focused on multi-player and online 3D environments.

The games evolution has produced different games categories. The most studied genres are [3]:

• Action. The action genre consists of two subgenres: first-person and third-person games. This
genre has usually a cinematic perspective where the player is represented by a character. This
character has to overcome obstacles using tools or items, or fighting with different enemies.

• Role-playing. Role-playing games (RPG) are usually associated with fantasy. These games are
usually focused on the story in a literary way.

• Simulation. The simulation genre includes video games that simulate sports, flying, driving, the
dynamics of towns, cities, small communities, etc.

• Strategy. There are two main subgenres which belong to strategy games: Real Time Strategy
(RTS) and Turn-Based Strategy (TBS). Usually, the former games are those where the player has
to decide its strategy during the game play and adapt it (e.g., wargames); the latter games are
similar but the player decides the strategy step by step (e.g., chessgames).

One of the main problems developers face is how to create an enjoyable game [10]. This field needs
to consider several factors of different sources. Next sections explain how different works are focused
on the game analysis in order to improve the game-play experience [13, 35, 36]

Video games have an important social repercussion [12], too. One of the main problem in video
games is the aggressive behaviour which is usually produced by violent video games in children and
young adults [2]. However, the game experience can be also use to learn about different aspects of
human beings such as risk taking, strategy formulation and execution, moral or ethic decisions, etc.
[26]. Also, games can be used to help in different environments. These perspectives are usually called
gamification [9].

The main idea around gamification is to create different environments, based on games, oriented to
learning activities or cooperation between users. It usually obtains better results than traditional method-
ologies and has been successfully applied in different fields such as:

• Learning. Lecturers generate a ludification of the learning process creating cooperative or com-
petitive activities for the students [18].

• Marketing. Several research lines follows how gamification can improve the costumer interest in
different business and products [16].

• Military. Usually games are used to train soldiers in different aspects, such as strategies or mis-
sions, simulating a real world [28].

• Health. Different methodologies of gamification are focused on health such as exercise games
[24].
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Finally, it is also important to understand how the user adapts himself to the video game during
the game-play experience. This information provides a general profile of the gamer which allows the
developers to adjust the game to a concrete user profile, for example, according to their age, gender, play
time, etc. [33]. Moreover, the video game can also be used to define the player behaviour, extracting
data from different movements and decisions chosen during the game-play [17].

3 Gamers and their interactions

Games are usually focused on players. Several games provide a virtual representation of the gamer inside
the environment created. This representation can be totally or partially physical (e.g., a third-person [3]
or first person [3] game) or non-physical (e.g., building games or puzzles [3]). The former provide a
whole individual inside the game which is controlled by the gamer, the latter provides a set of tools
which the gamer uses in order to complete the game, such as, for example, move the different pieces of
a puzzle.

Depending on the game, the decisions made by the user are focused on solving a deterministic pattern
(such as a fixed Artificial Intelligence or puzzles) or they have a random component which makes the
gamers change their strategy (e.g. RTS games).

Gamers usually learns within the game through a reinforcement learning methodology [29]. Usually,
they receive different rewards (such as coins, level improvement, new abilities, new puzzles, etc.) or
punishments (life reduction, less money, reduce abilities, etc) depending on their behaviour during the
gameplay.

Gamers are also the main focus for the industry. From the marketing point of view, they are the
clients and it is important to satisfy their expectations. However, it is difficult to measure how the game
experience is attractive or not to a determine user or group. Next section explains how several works
have tried to face this problem analysing the user behaviour inside the game and generating user profiles
in order to categorize the users [15, 23, 25].

4 Perspectives for Game and Gamer Analysis

As was mentioned above, it is important to understand both: how the game is working and how the user
is involved in the game environment. Here, we present several points of view and motivations for game
and gamer analysis.

4.1 Motivations for Game Analysis

Game analysis is usually based on the analysis of the game itself or its effects in the users from different
perspectives such as psychology or marketing. Here, we collect some works which explains different
motivations for Game Analysis.

First, it is important to understand how the game interacts with the devices. This information is
extremely important specially for online games where the company usually provides a server and the
number of user is not limited. Henderson [13] provides a good example in this field. He studies the
hardware implication in online games. In his work, he provides a server for Half-life and studies the
server behaviour specially focused on the payload and how it affects to the users behaviour in the game
play experience. They discover that players are usually tolerant to delay.

Other of the main analysis perspective is Marketing analysis in order to generate a profitable market.
The work of Chung and Grimes [5] is a good example of how the information has to be considered.
In their work, they analyse how online games affect to children from a marketing perspective. Authors

30



Convergence Technologies for Videogames using Data Mining Vindel, Menendez and Camacho

study different websites exploring the privacy issues in order to discover that the information provided
by the users is usually ignored even when this information is really valuable for marketing.

In this field it is also important to evaluate the enjoyable experience. For example, Vorderer et al. [31]
study the factors which produces an enjoyment experience in video games. They focused their work, spe-
cially, in collaborative and competitive games, discovering that competitive environments obtain better
results entertaining players.

From a different point of view it is also important to understand how the user is attracted by the game.
For example. Yee [36] studies the player motivation of different users to play online games. Author tries
to understand, using the game as a starting point, those relationships that are important between the user
and the game. Finally, he discriminates three main motivations: achievement, social and immersion.

Following this previous work, he also study an important psychological phenomena of current video
games. In [35], Yee analyses how current games has become as a second work for several users and
how these games have been designed, in order to achieve this goal. The work is focused on describing
patterns in those platforms designed to train gamers to become better game workers. This shows social
trends between play and work.

Finally, games also might produce some psychological effects in the gamers. The most studies ef-
fects are addiction and aggressive behaviours derivative from games. Wood [34] focuses its analysis on
the former (game addiction). In order to evaluate previous methodologies to evaluate game addiction, he
proposes four case studies demonstrating how old techniques where not totally accurate and concluding
that the main factors behind game addiction are: ineffective time management skills and a response to
other problems users are escaping from, instead of addictive properties of the game itself. Griffiths [11]
analyses the literature around the latter: aggressive behaviour produced by violence in video games. Sev-
eral studies blame video games for producing aggressive behaviour in children, however, author proves
that previous studies have methodological problems and they only measure aggressive consequences in
short-term.

4.2 Motivations for Gamer Analysis

Previous section shows the importance of analysing the games and its influence in the users. This section
tries to motivate the importance of analysing the gamer, its effects on the game and also the data that can
be extracted about their profile using information about the game-play.

The first relevant step in the player analysis is how to choose the relevant data which is going to be
analysed. In order to choose the most relevant factors it is important to define the goal of the analysis.
Moura et al. [25], for example, propose a methodology to extract data from games and analyse it in order
to understant player behaviour within the game. Due to the high amount of data, they propose different
visualization techniques to identify patterns and player behaviour. Other good approach is to focus the
analysis on the player interaction. Marsh et al. [23] propose a methodology to deal with this kind of
analysis in game environments. They create a tool called ISIS to query and identify data of interest in
order to identify actions, activities, design problems, navigation problem, difficult tasks, etc. Moreover, it
is also important to keep information about the player tracking. In this context, Coulton et al. [6] focused
their analysis on spatio-temporal techniques to provide a 3D visualization of players movements. This
methodology is applied to real users in a pacman based real game where the players are characters of
this game and the system tracks their movements.

The information of the data extracted from the user is helpful to give some new features to the
game. For example, Weber and Mateas [32] present an approach to opponent modelling in strategy
games. They try to predict the opponent strategy before it is executed. They also try to incorporate
their approach to a full game playing agent. It also can be useful to develop characters in game. This
perspective has been studied by Hoorn et al. [30] who studied how to create NPC AI for video games
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based on players behaviour. They propose a methodology which combines record players and traditional
progress functions. They apply this idea to a modern racing game.

Finally, the information extracted from the player can be applied to personalize some features to
the game in order to make it more enjoyable. Hunicke and Chapman [15] faces this problem focusing
their analysis on the game play experience from the difficulty point of view. They discuss how easy
or frustrating games are usually worse for gamers and how static methods for difficulty selection are
not enough in order to personalize the game level. They also propose a dynamic difficulty adjustment
system.

5 Gamer behaviour Analysis using Data Mining

Data mining is defined as a toolset of knowledge extraction or pattern identification techniques applied
to information sources. The most famous current techniques are supervised and unsupervised learning
techniques. The former needs information about the quality of the process in order to identify predictive
patterns in the data, while the latter identify patterns by similarity blindly.

On the one hand, supervised [20] approaches are based on the class information of the data or an
special attribute which is the objective of the analysis. The algorithms are usually designed to consider
this information as a feedback in order to generate a good predictive model adapted to the data. There are
two main approaches in these methodologies [20]: regression (which tries to estimate the relationship
between the variables using statistical models) and classification (which tries to create a model to predict
a target class variable). The are several algorithm categories for both fields, however, the most classical
categories are Linear and Logistic for regression algorithms; and Decision Trees, Naive Bayes, Neural
Networks and Support Vector Machines for classification.

On the other hand, unsupervised [20] techniques are based on a blind search within the data. The
most classical methodologies are Hidden Markov models, blind signal separation and Clustering. Clus-
tering techniques group similar data points into clusters according to a cost or objective function, which
is usually minimized or maximized, making this clusters different from each other at the same time.
There is a large number of clustering approaches, similar to classification, depending of the goal the
algorithm should achieve. This work has been focused on partitional cluster [14]. This technique sepa-
rate the instances producing that each instances belongs to a single cluster. Depending on the clustering
algorithm, there are several models focus on the solutions. These models are divided in parametric [22]
or non-parametric model [27]. The former has an statistical estimator that is adapted to the data while
the latter separates the data using different topologies or techniques.

The most classical partitional algorithms are K-means [22] and EM [8]. Both K-means and EM
are parametrical clustering algorithms, which usually try to optimize an estimator parameters. Other
classical techniques for non-parametric clustering are those based on medoids. These algorithms try to
find the solution within the data [19]. They do not need the features of the search space in order to find
a solution (they can deal with the information extracted from the data distances). This special property
makes medoid-based algorithms a good choice for problems where the search space is not well defined,
such as time series clustering. Also a medoid is a representative instance for the cluster formed, which
means that the analyser only needs to analyse the set of instance corresponding to the medoids, providing
an easier human interpretation of the cluster than parametrical approaches, where the estimator has to be
analysed.

Over the last decade, clustering techniques have exploited forecasting fields, and have been specially
focused on time series analysis [21]. Measuring the evolution of several time series, which are group by
the clustering algorithms, these techniques can be used to predict a new series trend.

There has been used different approaches, based on Data Mining, to model the player behaviour.
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These approaches try to identify and group different players according to the game statistics. They have
been specially applied to Robossocer simulations [1]. Due to this extraction process is initially blind, it
is interesting to consider unsupervised Data Mining techniques, such as, clustering, in order to face this
problem.

Dream is a single player video game for PC of Action-RPG genre that has been developed using the
Unity3D tool. The main objective of the video game is to overcome a number of challenges that will test
the skill of the gamer. It has been performed a data mining system video game in order to perform an
analysis of user profiles using data mining techniques with the aim of improving the artificial intelligence
of the video game. For the analysis of user profiles it has been used clustering and time series techniques.

6 Video Game Development Tools

In this section we presents some relevant tools which are useful for game developers:

• Unity 3D1. Unity is a game development framework created to develop games for different Op-
erative Systems and devices. This environment uses different tools in order to help developers to
create interactive 3D and 2D content. The main features of this engine is its facility to export the
content to different platforms, the automatic integration of Artificial Intelligence and the complete
market which provides different resources for the developers called Asset Store supported by a
knowledge-sharing community.

• Blender2. Blender is a 3D modelling system which is usually used rigging, animation, simulation,
rendering, compositing and motion tracking, even video editing and game creation. This system is
free and open source. It also provides several tools to deal with different programming languages
such as PythonThis suite is usually used by individuals and small studios.

• Maya3. Maya is a 3D modelation system used for animation, modelling, simulation, rendering,
and compositing software. It offers a tools set which is intuitive for their users and extensible to
several platforms. IT is also focused on increasing the productivity for modelling, texturing, and
sharer creation tasks.

• Unreal Engine4. Unreal Engine is a set of professional tools focuses on creating games for dif-
ferent platforms. This engine works with a rendering architecture which enables developers to
achieve improve visual effects easily.

• CryEngine5. CryEngine is focused on big projects related to graphical solutions. It has been
applied to the creation of games, movies, simulations, and interactive applications. It has been
also focused to special devices such as Xbox 360, PlayStation 3 and PC games providing a good
set of tools to develop games in these platforms.

• Ogre3D6. OGRE (Object-Oriented Graphics Rendering Engine) is focused on the creation of 3D
scenes. It has been written in C++ and tries to provide an intuitive framework for developers
in order to produce applications through 3D graphics acceleration. It provides access to system

1https://unity3d.com/
2http://www.blender.org/
3http://www.autodesk.es/products/autodesk-maya/overview
4https://www.unrealengine.com/
5http://cryengine.com/
6http://www.ogre3d.org/
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libraries like Direct3D and OpenGL and provides an interface based on world objects and other
classes.

• Source Engine7. Source Engine is focused on character animation, AI, physics, shader-based
rendering, and an extensible development environment to develop games. The engine tries to opti-
mize the hardware resources of the different devices scaling smoothly on older systems, enabling
developers to reach a diverse range of gamers.

• Anvil Engine8. Anvil (also called Scimitar) is a game engine created by Ubisoft for Microsoft
Windows, PlayStation 3 and Xbox 360. Prince of Persia and Assassin’s Creed series have been
developed using this engine.

• SmartFoxServer9. SmartFoxServer is a platform focused on multi-user applications and games
with Adobe Flash/Flex/Air, Unity, HTML5, iOS, Windows Phone 8, Android, Java, Windows 8,
C++, among others. SmartFoxServer provides several features and manuals with several example
to explain how to use its administration tools for these kinds of games.

7 Conclusion

As seen, the analysis provides important information of the different types of user and their profiles.
Thanks to these analyses, better video games will be developed to make them more enjoyable for users.
For analysis of video games, it is vitally important because it allows the video game configuration man-
agement, provide improvements and implement marketing techniques.

7.1 Future Work
Future work will be focused on using the techniques discussed in the development of each game. In this
way, we can extract more reliable statistics use them to generate changes affecting satisfactorily both
users and the industry itself.
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