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Abstract. During decades electronic games were marked by a ceaseless
search for realistic graphics. Nonetheless, the search for photorealistic
graphics reached a point where they just cannot make all that differ-
ence anymore. Thus, an element that used to be left behind gradually
became more important: The Artificial Intelligence. In this new context
it is possible to contribute to the advance of games through the use of
technologies developed on the last decades like Multiagent Systems and
agent organizations but not yet used in games. This paper proposes the
use of organizational model, a field related to the area of Multiagent
Systems, to provide the player with a new and collective form of control
over the game characters besides the usual unitary form.

1 Introduction

The game industry has become, in the last decades, one of the most profitable
industries. Part of this economic growth involving games is due to the great
technological advance observed in related fields such as the development of more
powerful processors, realistic graphics and new forms of interaction made possi-
ble by technologies like Microsoft’s Kinect, Nintendo’s Wii Remote and Sony’s
Playstation Move, for instance. Nowadays, games attract the interest of a far
wider number of people of a variety of ages and interests. Due to this huge
popularity, games need constant innovation and improvement.

Besides realistic graphics and new forms of interaction with games, another
fundamental element which directly influences the fun given to the player and
consequently the interest for the product and the profit of it, is the Artificial
Intelligence (AI). The Artificial Intelligence in games is responsible for controlling
the actions of all the characters not controlled by the player (Non Playable
Characters- NPCs) and provides challenges which should be surpassed by the
players throughout the game.

Nowadays, game AI, has draw a lot of attention from researchers from the
industry and academy alike. That is because during the evolution of the games a
point was reached where the great differentials between new games have become
elements more directly related to the AI, like the behavior of the NPCs and the
overall challenge of the game.
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Even with the growing interest and research, AI in games still has a lot of
potential to be developed. Techniques used in commercial games are not up
to date with the techniques used in the academy. This discrepancy, in part, is
related to the fact that the AI in the industry was for a long time limited by the
computational power of the machines, being historically reserved only a small
fraction of the processor time to AI. This made necessary the use of faster and
simpler techniques.

Today this perspective has changed and more complex techniques brought by
the academy are being tested to resolve some of the problems Game AI has been
facing, like giving NPCs more realistic behaviors, social behaviors, automatic
storytelling and content generation [1] [2].

Among the different existing techniques seen in the academy, the field of In-
telligent Agents appears as one of the most promising to be used in electronic
games. The idea of an software agent acting autonomously in an ambient, inter-
acting with it and with other agents is similar to that of characters in electronic
games. Considering that the characters of electronic games act as intelligent
agents, one can see a game as a Multiagent System where the NPCs interact
with each other, with the virtual ambient and with the human player in order to
achieve an objective. Other attractive characteristic of the agents is the existence
of modeling languages to specify a Social Organization ( roles, tasks, interaction
protocols, etc) for the Multiagent System, making it an explicitly organized
group, aiming at achieving or keeping an objective easily . This characteristic is
known as Organization centered Multiagent System. [3]

In respect to computer games, a potential application to the organizational
modeling would be to give the players the means of defining collective strategies
to groups of characters in a game. In a war game for instance, the idea is that the
player should be able not only to control individually each soldier, leaving the
global behavior predetermined by the game developer, but also be able to specify,
during the game, a strategy for an army formed by soldiers controlled by agents
to achieve the victory. This example can be extended to any other game where
the characters’ collective intelligence is so important or even more important
than the individual one, such as social simulation games, sports games, strategy,
etc.

Having in mind the evolution of Artificial Intelligence used in computer
games, the technology of Intelligent Agents and primarily the Organization cen-
tered Multiagent Systems, this work proposes an Organizational interface for
computer games. This interface will provide the players a new way of interacting
with the characters in the game and possibly new options for the developers
to achieve intelligent social NPCs. Also, besides the ability to control groups of
characters through the specification of organizations the fact that the NPCs will
be agents brings all of their capabilities and this way, games can benefit from
the researches on the intelligent agents field which may help the development of
intelligent, autonomous characters. Throughout this paper the term agent will
be used to refer exclusively to the autonomous software agent whereas the hu-



man user that will interact with the organizational interface will be refered to
as the player.

This paper is organized in the following fashion: in the next section will be
addressed some researches related to this work, in section 3 a proposition of
an architecture which will allow the use of the organizational interface will be
shown. Next, in section 4 an initial implementation of the proposition will be
exposed. Then, this paper is concluded.

2 Related Work

In general, the meaning of the term AI as used on the development of electronic
games is somewhat different from the one used in the research efforts. The main
difference is on the objectives. While in academy the basic objective is to develop
systems with intelligent behaviors through techniques that simulate in some level
the reasoning mechanism of the humans, on the game development the focus
is on the results that the system gives, if the characters will seem intelligent,
regardless of the techniques used. [4].

The AI is usually incorporated to games as a module that interfaces with the
game engine. [5] [6]. Some techniques are used more often to provide characters
with more intelligent behaviors. Among these techniques highlights are [7]:

1. Finite State Machine
2. Rule-based Systems
3. Fuzzy Logic
4. Planners
5. Behavior trees

According to Dignum [8] the first attempt to connect intelligent agents, more
precisely, BDI agents to games was Gamebots [9] which provided an infrastruc-
ture to allow the connection of any agent platform and the Unreal Tournament
game. Gamebots was later used as the base for the development of a most com-
plete middleware called Pogamut [10]. On the series of workshops Agents for
Games and Simulations [11] [8] questions related to the connection between
agents and game engines and the agents’ autonomy how to allow the agents to
make intelligent decisions autonomously without risking losing control over the
game were addressed

Roughly, the greater proximity between academy and commercial game de-
velopment came with the creation of the GOAP Architecture. [12] With the
success of the F.E.A.R game and the positive feedback seen from its AI, It was
clear that more complex systems could be incorporated in commercial games.
This made objectives based architectures easily acceptable and revealed the dis-
tinction between the things the character should do objectives from the way it
could do decision to be positive.

This way games AI has become closer to the intelligent agents, some re-
searches were made and some are still being made utilizing agents and Mul-
tiagents Systems technologies applied to games. Among these researches it is



important to mark the works related to adaptation utilizing agent organizations
[13] and cOncienS [14] an architecture that allow the connection of a game engine
and organizational framework ALIVE.

3 Proposed Architecture

In order to allow the use of agent organizations in computer games, the following
architecture shown in Figure 1 is proposed. This model is composed by five
elements: the game engine, an organizational interface, an agents platform, an
organization and for the case of online games, a game server. Each of these
elements found on the architecture will be explained in detail now.

The game engine consist of a collection of modules which are not directly
related to the game logic or game environment [5]. The game engine include
modules for input and output of data, 3d and 2d rendering, modules for physics,
audio, network and eventually even AI.

In the architecture proposed, the game engine should be able to communicate
with the organizational interface in a sense that it should be easily accessible to
the developers during the game development and more importantly it should be
integrated with the game itself to allow the players to specify his organizations
during gameplay. This integration should be ideally made through the incorpo-
ration of the organizational interface in the client which is the direct interface
between the player and the game

The agent platform should provide the physical infrastructure on which the
agents will work. The same platform could be scattered through multiples com-
puters and should allow the agents on it to exert their capabilities, like commu-
nications, mobility, cooperation etc. In the architecture proposed it is expected
from the agent platform that it can trade data between the agents and the game.
The agents have to be able to get information from the game and send data to
it once the game’s virtual environment and the agent’s will be the same.

The organization consists in a social structure that will interact with many
agents and possibly players, it corresponds to the specification created by the
player through the organizational interface. This structure will directly interfere
with the behaviors of the agents by limiting or directing their actions.

The organizational interface will contain a graphical interface that allow the
player to visually mount an organization. This Organization will be on par with
the specifications of a determined organizational model. In other words the orga-
nizational interface shall create an organizational specification. After the orga-
nization is defined it will be used to instantiate the element named Organization
from the architecture. It is up to the interface to create and start up the agents
platform as well as creating agents in it.

In the case of online games there is another element in the architecture,
the game server. It allows the remote connection of different players that will
be linked by a common ambient. In this case the agents already created and
present in the agents platform should be able to connect to the server.
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Fig. 1. Proposed architecture

It is important to remark that the focus of this work is to provide the use
of agents organization in order to give the player a high level control over the
social behavior of NPCs. This way, the individual behavior of the agents as well
as its cognitive capabilities, although very important, will not be treated.

4 Case Study

Now the implementation that is being made to demonstrate the proposed archi-
tecture in Figure 1 will be explained justifying how each composing element of
it was defined in this practical case.

As the game engine a game named Minecraft 1 was chosen. Minecraft is an
independent sandbox game, characterized by being formed for blocs only and
by the freedom given to the player. This game can be played by a single player
or in multiplayer connected simultaneously to a game server. Minecraft permits
the creation of modifications of the game (mods) which can vary over a simple
addition of models or images to completely reformulations of the game. This way,
the communication between the game engine and the organizational interface
was made possible through the implementation of a mod utilizing for this task
a tool named Minecraft Coder Pack(MCP)2. Figure 2 shows a screenshot from
the game Minecraft.

1 http://www.minecraft.net/
2 http://mcp.ocean-labs.de



Fig. 2. Screenshot from the game Minecraft

JADE [15] was chosen as the agent platform. JADE is an open source plat-
form, implemented in java, compatible with the FIPA3 standards and have a
pack of tools to help the development and debug of the SMA. The agents in
JADE are implemented by extending the base Agent class and each agent is
created in an independent thread. To define the behavior of the agents, JADE
has a Behavior class which should be extended. An agent can have many behav-
iors added to its list of behaviors, by default, the behaviors will be randomly
scheduled, but it is possible to define a custom schedule politics. There is also
the possibility to use the inference motor Jess to implement rationality for the
agent.

But, as said earlier the focus of this work is not the individual intelligence of
the agents. So in this first moment the agents use a simplistic internal architec-
ture. Figure 3 will show the agents internal composition.

Every agent created in this implementation has initially two behaviors: the
client and the reactive behavior. The client behavior is responsible for managing
the interaction between the agent and the game server, it is up to this behavior
to secure the connection to the server, constantly update the state of the ambient
and send to the server the actions of the agent. On the other hand the reactive
behavior manages the reflective actions of the agent. But more importantly than
these reflective acts, this behavior also consults the organization verifying each
instant the actual situation of it, the active schemes and the obligations of the
agent to the organization. Whenever possible, new behaviors needed by the or-
ganization are added to the agent. These behaviors are represented on the Figure
3 by the set of behaviors OrgBehavior.

The organization on this test case was based on the Moise+ Organizational
model [16]. On this model an organizational specification is divided in three
parts: a specification of roles and groups called structural, a specification of tasks,
missions, plans and social schemes named functional and a specification that
relates roles to missions called normative. Moise+ also has means of representing
its organizations through XML or a Graphical interface.

3 www.fipa.org



Fig. 3. Internal composition of the agents

As an example, a simple organization will be presented now. Its objective is
to build a house using wood. The specification of this organization can be seen in
Figure 4. This organization is composed by the three parts Moise+ organizations
requires. On the structural specification it is composed by the role member. A
member can be of three kinds: lumberjack, craftsman or builder. These three
roles can be combined in a group named team.

On the functional specification a social scheme with the objective of building
a house is defined. This objective can be achieved through the sequential real-
ization of three other objectives: collect resources, craft the materials and build.
These new objectives on the other hand can also be achieved through the exe-
cution of more precise objectives, for instance the collect resources in this case
would be expressed by collect wood only since we will be build our house with
wood only. The objective of craft materials would be unfolded in a sequence of
crafting wooden planks, floor, roof and doors. Now, the build objective could be
expressed by building first the floor, then the walls, roof and putting the doors.
In this specification we have also the definition of missions which are, roughly,
a group of objectives so in this example we have three missions m1 that is re-
sponsible for gathering wood. M2 which is responsible for crafting the materials
and m3 that is responsible for building the house, part by part.

On the normative specification it is defined which roles from the structural
specification should be responsible for which missions and if it is obliged to
accomplish it or just permitted. In this case it is defined that craftsmen are
obliged to accomplish the mission 2, lumberjacks are obliged to the mission 1
and builders are obliged to the mission 3.

The proposed organizational interface is also based on the Moise+ model. It
covers the three parts of the model. The first, aims at permitting the definition
of the structural component of the model that is the definition of the roles and
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groups. To make the model simple it was decided not to use some elements of
the moise+ model like relations and compatibility for instance.

Roughly, this first part of the interface will give the player means of creating
and naming a role and add it to a hierarchical structure of roles like a tree data
structure. Through this tree it will be possible to rename the roles and organize
it in the role/subrole relation. It can be achieved through Drag and drop or by
selecting the father role before adding a new role.

Similarly to the roles creation the player will also be able to create groups
and subgroups and will have them listed in a hierarchical fashion. This moment,
the player may then drag roles from the roles tree to the group they will make
part thus making the structural specification whole. The structural specification
shown on the Figure 4 for instance would be defined in this interface like it is
presented in Figure 5

The second part gives the player means of defining the functional component
of the organization, which corresponds to the definition of schemes. A scheme
must have a main objective that justifies it. This objective may then be unfolded
through a plan that can be seen as a collection of objectives. A plan can be of
three kinds, sequence, parallel or choice. A sequence plan determines that the
objectives in it should be accomplished in strictly sequence. A parallel plan on
the other hand determines that its objectives can be pursued simultaneously and
both have to be accomplished, while the choice plan determines that only one
of its objectives should be accomplished.

The main objective of the scheme is created by the player the moment he
creates the scheme itself. However, the objectives that can be used to detail a
scheme will be available in an objectives list. These objectives are equivalent
to the behaviors the agents will be able to assume e should have been already
implemented for use on the scheme. As soon as a scheme have been selected, the
player can choose one of the three kinds of plans and then drag objectives to
compose the chosen plan.
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On the example seen before a scheme for creating a house was shown. The
main objective build a house can be expressed by a sequential plan of three
stages. The first stage is the task of gathering resources which can be achieved by
a plan of a single act gather wood. The second stage is defined by the sequential
plan of crafting the materials which is composed by the sequence of tasks: craft
wooden planks, craft floor, craft roof and craft doors. The third stage is defined
by the plan of building that is a sequence of the following tasks: build the floor,
build the walls, build the roof, build the door. This functional specification as
created by the interface can be seen in Figure 6.
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At last, the third part of the interface allow the creation of the normative
component of the organization and complement the functional specification by
defining missions. A mission is but a set of objectives that can be dragged for
it from the list of objectives. The normative component of the specification
consists in the association of the missions to roles by one of two kinds of relation:
obligation or permission. The example of this specification can be seen in Figure
7.
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5 Conclusions

Multiagents Systems and games AI have many common features. Also, MAS is a
field that is well studied and developed. Its researchers have been treating ques-
tions like intelligent behaviors, social behavior and autonomy. Better solutions
for these questions will greatly improve the NPCs of electronic games making
their actions more believable, the games more challenging and fun.

Some approaches have already been made in the sense of approximate aca-
demic and games AI. The agent technology, MAS and even agent organizations
are slowly being explored in the process of game development. But since the
concept of organizations is so present in the lives of most of the people it should
not be hard to understand and so anyone, any player can use it and create
his own organizations. So the ability to create whole social structures, defining
roles, functionality, objectives and so organize diverse groups of intelligent, au-
tonomous agents is a different way of seeing the game, is a new way of interacting
with it and controlling its characters.
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14. Álvarez Napagao, S., Gómez Sebastià, I., Vázquez Salceda, J., Koch, F., et al.:
conciens: Organizational awareness in real-time strategy games. (2012)

15. Bellifemine, F.L., Caire, G., Greenwood, D.: Developing multi-agent systems with
JADE. Volume 7. Wiley. com (2007)
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