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Abstract. Integrating performance measures into the 

process of decision making of an autonomous agent is a 
common method in artificial intelligence. Reinforcement 
learning is one possible application that can be realized with 
this methodology. Recent findings in artificial intelligence 
showed the importance of the body and the tight connection 
to the decision making processes. This article introduces a 
model for integrating internal performance measures into 
such a decision making process. The introduced theory is 
based on psychoanalytical concepts that are technically 
specified and realized in a virtual robot, situated within a 
simulated environment. Furthermore, it is shown how the 
concept can be applied to already existing cognitive 
architectures and their implementations, such as the BDI 
(Belief-Desire-Intention) architecture. The results show the 
dynamics in decision making that become possible with the 
newly applied performance measures.  
 

Keywords: artificial intelligence, bionic approach, decision 
making, psychoanalysis, reasoning unit  
 

I. INTRODUCTION 

ECHNICAL systems today face the challenge of 
increasing complexity, both in available data sources 

and in processing algorithms. Engineers shall optimize 
system towards many different goals: In building 
automation we want a high level of comfort in climate and 
lighting, low energy consumption with a high share of 
renewable energy sources, and of course safety for both 
the building and the inhabitants. All these goals are 
partially contradicting and require a high degree of 
interconnection to master a global optimal solution. Fine 
grained interconnection, on the other hand, makes it 
difficult to control and maintain the system, because 
changes in one subsystem may have unintended effects on 
other subsystems. Thus we see the need to find new ways 
of controlling complex systems and have found an 
approach in interdisciplinary cooperation with sciences, 
who are experts at describing the most complex control 
system that we know of: the human mind. The findings of 
psychoanalysis, neurology and its novel combination 
neuropsychoanalysis can support engineers a great deal to 
understand how the human mind works and help us to 
create complex technical systems that employ their 

 
 

principles. This way we enable engineering to handle 
system complexity, which is unavoidable if we want to 
take, for example, building automation to the next level.  

Research at the Institute of Computer Technology, 
Vienna University of Technology has yielded interesting 
results in the cooperation with psychoanalysts, 
neurologists and neuropsychoanalysts [1]. An outcome of 
the last years has been a functional model of the human 
psyche that is derived from Sigmund Freuds second 
topographical model and adapted to technical systems. 
This model clearly showed the advantage of 
psychoanalysis over other psychological disciplines: The 
focus is on the functional description and not on the output 
of a system, i. e. its behavior. While there are many 
disciplines that follow a behavioristic approach (that is, 
observing a system and deducing functions that create this 
behavior) psychoanalysis has a clear description of the 
different functions that make up the human psyche. 
Behavior is not explained by claiming the existence of 
modules that create the behavior, but by the sum of all 
system elements. 

In this paper we focus on a specific part of the model 
that has been created at Vienna University of Technology. 
A description of the complete model can be found in [2]. 
In [3], the model was investigated with respect to its 
minimal parts that are necessary to construct a running 
decision unit. In this article, we focus on the possibility of 
integrate agent-internal performance measures into the 
implementation of the model and thus make way for a 
different, more dynamic way of decision making. 

The rest of the paper is organized as follows: section 2 
gives an overview of existing approaches with a focus on 
BDI architectures (Belief-Desire-Intention); section 3 
describes the parts of the model, which are relevant for 
this publication; in section 4 we concentrate on the 
technical system that resulted from the translation of the 
neuropsychoanalytic model into a technical 
implementation; finally, section 5 sums up the paper and 
gives conclusions and outlook. 

II. STATE OF THE ART 

Decision making is one of the main topics in agent 
based modeling. There exist various architectures that 
were designed to handle the process of decision making in 
order to deduce an action out of the current perceptions 
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and a stored world model. One possible approach for 
designing agents is to use the BDI architecture. In this 
article, the BDI architecture is used to show the 
integration of the introduced concept into this existing 
architecture as an example. In the following paragraphs, 
the BDI architecture shall be briefly discussed. It provides 
practical reasoning by defining what is to be accomplished 
and how it should be done. The fundamental work for 
BDI-agents was done by Bratman [4], who defined the 
theoretical background, and Georgeff [5], who 
implemented a first practical application. The BDI-
architecture is supposed to provide means-end-reasoning 
and the weighing of alternative actions. This should 
happen under the restriction of bounded resources. This 
restriction calls for solutions which constraint the amount 
of necessary reasoning the agent has to do. 

 
The BDI architecture consists of three basic 

components, which define the state of the agent: 
 Believes: These are the facts the agent knows about the 

world, which are stored in a database. This knowledge 
is the basis for all further decisions and planning. 

 Desires: The agent has specified goals which he wants 
to achieve. They provide a reason for him to get active. 
What goals he wants to pursue in a situation is decided 
dynamically. 

 Intentions: These are plans which are either actually 
adopted or are stored as plans-as-recipes that the agent 
knows about. They provide action sequences in order 
to achieve a goal or how the agent should react to a 
certain situation. 

 
An agent needs the ability to sense his environment in 

order to interact with it. Implementations of the BDI 
architecture are using belief revision, described in more 
detail in [6]. The perceptions and the knowledge of the 
agent are used to update the agent's knowledge about the 
world. The knowledge about the current situation is used 
to determine what actions are possible for the agent. The 
possible actions are used to determine what desires of the 
agent can be pursued. These desires represent the goals of 
the agent, which are predefined and activated according to 
the external perception. The subset of realizable desires is 
called options. One of these options, which seem most 
promising for reaching the goal, is selected. 

A database is used to store all the plans the agent is able 
to use. These are the intentions an agent can have 
structured into plans. Once the current goal is defined, the 
agent adopts one of these plans which becomes his current 
intention. The process of creating an intention from his 
knowledge, possible actions and personal preferences is 
called deliberation. Once the deliberation process has 
selected an intention for execution this intention can be 
refined under the consideration of the agent's knowledge. 
This allows the definition of sub goals, which can be 
handled in a similar way as the superior goals. This 
process can be continued until a single action is selected, 
which the agent can actually execute. In order to adapt to 
changes and uncertainty the agent uses partial plans. The 

plans can be temporally partial, so an action can be used at 
some occasions but not on others. Structural partiality 
means making decisions that are necessary at the moment 
and postponing decisions which are not immediately 
important. The agent only stops, if his goal is reached, the 
goal seems not reachable anymore or the intention 
becomes obsolete. The process of finding a plan from 
believes, desires and intentions is widely used for agents. 
A central characteristic of an agent is to be autonomous. 
However, BDI agents usually hold believes, desires, and 
intentions, which are predefined by the system designer. 
This makes the decisions of the agent strongly dependent. 
They can be generated dynamically, however concepts are 
still missing that define the process of such a generation. 
A model for integrating an intrinsic motivation, which 
influences the agent's plans and actions is still missing. 
Therefore, in the following sections a model, inspired by 
concepts of psychoanalytical metapsychology, will be 
introduced and it will be shown how it can be realized and 
used within the decision unit of an agent. 

 

III. MODEL 

The project ARS (Artificial Recognition System) 
founded at the Institute of Computer Technology 
(Technical University of Vienna) is searching for new, 
efficient methods of processing and interpreting data and 
decision making in order to react. A first, functional model 
was introduced in [2], that covers the processes of 
perception, decision making, and acting. It is based on the 
theory of psychoanalytical metapsychology. In a top down 
design process, described in more detail in [7], the three 
functional instances of the human psyche as described in 
the second topographical model (namely the Id, Ego, and 
Super-Ego) are sub-divided into their specific functions. 
These functions were technically specified with respect to 
a computational implementation. The entire functional 
model includes three different types of symbolic inputs: 
environmental, bodily, and homeostatic. Environmental 
input represents perceived symbolic data from the 
environment. A video camera of a robot that is able to 
recognize objects in the pictures would be one example of 
a sensor. A typical bodily input would be the position of a 
robot arm. The focus of this article lies on the homeostatic 
inputs. An autonomous agent, such as a robot, may be able 
to measure the energy level of its battery pack - an 
essential criteria for determining the possible working 
time until the robot has to connect to the next power 
supply. A typical example, where this scenario has to be 
considered is the vacuum cleaner Roomba, first developed 
on the MIT by the team of R. Brooks and now sold by the 
iRobot Corporation. Other internal values that can be 
measured are e.g. current CPU-load, internal network-
traffic, or temperature and average activation of pin joints. 
Terms, that are very distant to the object of investigation 
in psychoanalysis: a human. In the following paragraphs, 
the model therefore will be first described with respect to a 
human rather than a technical device like a robot. A 
typically sensed homeostatic value would be the more or 
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less intense feeling of hunger. It will be used to describe 
the psychoanalytical theory first. With the described 
functionality, the following chapter will introduce one 
possible implementation and shows its advantages. 

The central element in the model is the drive. It is, 
according to Freud [8, p. 122] a pivotal element of the 
psychoanalytical mediation process between the outside 
world and the needs of the organism. The origin of the 
drive therefore lies within homeostasis and the organs of 
the human body. A drive is the first psychic representative 
of the demands of the bodily organs and signals a bodily 
need. Organic processes from the body of the individual 
are transferred into psychic processes and are represented 
by a structure called drive. The drive representation 
consists of occurrences of two main components: the thing 
presentation and the affect. Thing presentations are 
containing qualities and are able to describe the origin of 
the psychic representation in a more abstract form. As 
shown in the next chapter, these thing presentations can be 
technically treated as symbols originated from symbolized 
sensor data. Thing presentations of a drive contain 
information of its content (the origin of the bodily tension 
itself is not accessible, but conclusions can be drawn [8, p. 
122] during the deliberation process). The affect holds the 
information of the amplitude of the tension -- the quantity. 
The higher the tension within a bodily origin, the greater 
the affect that quantifies the corresponding thing 
presentation. However, the concept of drives is defined in 
a more complex fashion in metapsychology. According to 
[8, p. 122], a drive additionally consists of (or is at least 
closely associated with) the following drive-contents that 
are each represented in a corresponding thing 
presentations: 

 
The source of the drive represents the organ that is 

generating the bodily tension and is not accessible in the 
psyche. 

The aim of the drive is to reduce the tension of the 
bodily organ but can be reached in different ways. 

The object of the drive is the necessary object that 
reduces the tension of the organ. 

 
Depending on the actual situation, the drive object and 

the aim of the drive can be changed during the psychic 
processes of decision making. In psychoanalysis, drives 
are not classified according to their originating organ 
(which is not accessible during the mental processes) but 
according to their drive contents. 

Drive contents can be differentiated regarding their 
constructive and destructive content. To nourish, repress, 
sleep, breath, relax or reproduce are typical constructive 
drive contents and are representatives of the so called life 
instinct or libido. To bite, excrete, kill, regress, 
disintegrate, halt and retreat are examples for destructive 
drive contents and are representatives of the so called 
death instinct. In our example of feeling hungry, the 
libidinous drive is ‘to nourish’ whereas the corresponding 
aggressive drive is ‘to bite’. Both drives are tightly 
connected to each other and are always represented. 

Without any aggressive component, we would not be able 
to bite into an apple in order to nourish our selves. On the 
other hand, a human individual would be dead without any 
libidinous component left. Together, the drive for 
‘nourish’ and the drive for ‘bite’ constitute a pair of 
opposites [8, p. 127].  

 

 
Fig. 1. Data structure of a drive that represents: nourish 
 
Based on this definition, the drive can be considered a 

data structure that holds the information of its drive 
content directly in the form of a thing presentation for 
qualification and an attached affect for quantification. 
Additionally, it is attached to one or more thing 
presentations representing appropriate drive objects or 
aim-actions that can reduce the tension. Figure 1 shows 
the constellation of one drive (nourish) including its data 
structure. 

 
The quantification of the affect is the level of 

displeasure caused by the corresponding bodily urges. A 
decrease of displeasure results in an increase of pleasure. 
Although it is widely accepted that the spectrum of affects 
is more diverse [9, p. 65], in this concept additional 
information is always contained within the combination of 
an affect and a thing presentation (or also a word 
presentation in the case of pre-consciousness or 
consciousness, that is not the case in this lower part of the 
described model). In connection with a thing presentation, 
affects can cover all these constructs, therefore within this 
article the authors will not use the term emotion or feeling. 
Following a neuro-psychoanalytical approach presented, 
affects have their origin in both, the body in the form of 
drives as well as the environment in the form of being part 
of the perception through the body. They are intimately 
related to bodily, yet unconscious experience of the 
changes in our environment and represent the most basic 
evaluation of incoming sensory stimuli. This circumstance 
makes it necessary to extend the above described concept 
of the affect. Instead of holding only information 
regarding the level of displeasure caused by the tension of 
a bodily organ, the construct also has to deal with the gain 
in pleasure that is connected to an environmental object 
that satisfies the respective drive and therefore reduces the 
tension. Therefore, affects that reflect the tension of a 
bodily organ represent only the level of displeasure, while 
affects associated with environmental sensations can 
contain either a level of pleasure or displeasure. 

Artificial intelligence (AI) and cognitive science also 
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realize the importance of emotional evaluation in 
perceptual systems of reasoning units, in particular 
regarding autonomous embodied agents. In [10], a brief 
overview of the main concepts in AI is given, including 
the theories of Minsky, Brooks, Sloman, Picard, Varela, 
etc., where emotions increase the quality of perception and 
reasoning. 

With the basic data structures of thing presentations and 
affects that are forming the containing data structure of a 
drive, the functional sequence has to be identified that 
transforms pure homeostatic values, like the blood sugar 
level as depicted in Figure 1 into corresponding pairs of 
opposite drives. Figure 2 shows the decomposition of the 
main psychic instance Id in order to determine its sub-
functionalities by applying a top down design approach. 
The Id, which is itself responsible to handle the demands 
of the individual, is consisting of two sub-functionalities 
in Figure 2 (in the picture, only for this article relevant 
functionalities are depicted). The module Drive handler 
contained in the Id can be decomposed into two further 
functions. The first functional module Drive generation 
composes a drive as described earlier in this section. 
Based upon the already known patterns provided by the 
memory trace structure, bodily processes are transferred 
into psychic processes. This module has the functionality 
of mapping the tensions originating in a variation of the 
homeostasis to the corresponding thing presentations, 
which are the psychic representation of the drive. 

The second functional module of the Drive handler has 
been identified as the Fusion of drives. The generated 
thing presentations for the occurred drives are strictly 
separated and are connected with weighted associations of 
affects to the corresponding pairs of opposites within this 
module. With these two sub-functions, the module Drive 
handler is considered as sufficiently described. Both sub-
functions can be considered as the hierarchically lowest 
functional module. 

 

 
 
Fig. 2. Top-down design of the Id an its functional 

modules that are necessary to form the drives 
 
 
Each perceived thing presentation has to be assigned 

with a corresponding affect that represents the quantity of 

the sensation. This pair represent the drives. The 
functional block Generation of affects for drives attaches 
the corresponding affect to the thing presentation that 
represents the drive. This affect together with the thing 
presentation is forming the drive. The affect itself is -- in 
the case of a drive -- the psychic representation of a 
corresponding bodily tension. 

 
The Drive handler is discussed first due to its 

importance for the perception of a homeostatic imbalance. 
The input information of this component consists of 
symbols containing the information of the quality of the 
part of the homeostasis (which represents the actual state 
of the body parameters like the stomach fill level or the 
blood sugar) as well as the quantity of the deviation of the 
representing value. The input interface labeled I1.2 in 
Figure 3 holds this information. 

 

 
Fig. 3. Functional sequence necessary to generate the 

data structures for drives 
 
The Generation of drives then maps the organic 

processes to psychic processes and creates an instance of a 
thing presentation that represents the quality of the 
homeostatic value within the psyche. The thing 
presentations themselves can be seen as the pattern or 
templates that defines such sensory constellations and are 
available within the entire net of memory traces. When a 
sensory constellation matches one of those patterns, a 
certain instance of the thing presentation is created. The 
attached quantity remains but will be assigned to other 
drive representatives in the  module Generation of affects 
for drives. The interface I1.3 contains a list of drives and a 
list of bodily tensions. The drives are consisting of 
associated thing presentations, holding content, aims, and 
objects of the drive. With this list as an input, the module 
Fusion of drives now joins the generated drives together in 
pairs of opposite drives. Here, the drive nourish is coupled 
with the drive bite. The interface labeled I1.4 therefore 
holds a list of pairs of opposite drives and -- again -- the 
list of bodily tensions. This output is finally passed to the 
Affect generator, or more specific to the module 
Generation of affects for drives. The list of bodily tensions 
has to be assigned to their corresponding pairs of opposite 
drives. Assuming, as an example, that the inverse value of 
the blood sugar level is representing the bodily tension 
responsible for a feeling of hunger it has to be converted 
as an affect for the drives nourish and bite. Depending on 
the current situation, the individual is in and depending on 
the strength of the tension, the value of the tension is 
shifted from the libidinous drive (for lover values of 
tension) to the aggressive drive (for higher values of 
tension). 

The final output therefore transfers a list of pairs of 
opposite drives and their specific data structure as already 
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shown in Figure 1. This functional description of the 
psychic process that transforms sensations of bodily 
tension into drive-structures, themselves consisting of 
thing presentations and an affect, will be discussed in the 
next chapter with respect to a possible implementation in 
the decision unit of an autonomous agent. It will be shown 
that the thing presentation can be directly used in concepts 
of symbolic AI. 

 

IV. TECHNICAL SYSTEM 

 
The described functionality was realized in a decision 

unit of a simulated, robot-like agent. The simulation 
platform used MASON (Multi-Agent Simulator Of 
Neighborhoods... or Networks... or something...) as a basic 
framework for the agent based simulation including a 
simple, two-dimensional physics engine. The agents were 
equipped with a set of environmental and internal sensors 
and had the possibility of interaction with the virtual 
environment by using their available actuators. A first 
simple goal of these agents was to navigate through the 
environment in order to find energy and consume it. The 
simulation framework, realized in Java, was designed to 
embed different decision units, such as BDI-
implementations. The decision unit is supplied with the 
three different input types: environmental, bodily, and 
homeostatic values. Starting at the sensed, homeostatic 
tensions, the module Drive Handler has to transform 
information about organic processes regarding the 
homeostasis into information that is the basis of further, 
psychic processes. Depending on the deviation of the 
different homeostatic values, the total quantity of the drive 
can be determined. Each drive has to be associated with 
the aim of the drive (this information includes specific 
actions that are capable to potentially reduce the internal 
tension) and the object of the drive (this information 
includes the object that is able to tentatively reduce the 
tension). This information was predefined within XML-
Files1 that were loaded during the instantiation of the 
agent-entity. The module Fusion of drives also loads a list 
of corresponding pairs of opposite drive during the initial 
phase and searches in each simulation step for such 
occurring pairs in order to join them. The calculated 
quantity of the drive is also transferred to the affect 
generator, which is, according to Figure 2 the next 
functional unit in the information flow. 

 
The Affect generation finally converts the quantity of 

the drive that is representing the tension of the 
corresponding organ or drawback of homeostatic values to 
an affect. This affect is associated to the thing 
presentation, which is representing the quality of the drive. 
In the implementation, a new class clsAffect is created 
that holds the value of the described tension. In the case of 
environmental perception, the corresponding affects of the 
perceived thing presentations are results of the subjective 

 
1 Extensible Markup Language 

associations that are describing the subjective meaning of 
the thing presentation to the individual. The consumption 
of an apple for example satisfies the drive related to the 
content to nourish. It is representing the drive that can be 
satisfied including its quality in the form of a thing 
presentation and its quantity in the form of an affect. 
Therefore, the output values of the module  Drive handler 
is supplemented with a further list that holds the 
information of the corresponding affects. 

 

 
Fig. 4. Implemented Distribution of Drives 
 
To briefly describe the outcomes, the pair of opposite 

drives NOURISH (assigned to the life instinct) and BITE 
(assigned to the death instinct) will be discussed. The life 
instinct contains two further drives. The drive, responsible 
for nourishing is one of them. Each drive has an assigned 
drive target and one or several drive objects. The drive 
target assigned here is `to nourish', which implicitly 
defines the types of action that has to be aspired. The drive 
objects are the objects that are necessary to satisfy a 
certain drive. The system holds this information in a flat 
list of objects that are not hierarchically assigned to each 
other in this first implementation. The drive objects 
FOOD, CAKE, and CARROT (all available energy 
sources in a virtual, simulated testenvironment) are 
corresponding virtual objects that can exist within the 
simulated environment. The drive that is responsible for 
nourishing is also connected to an opposite part, its death 
instinct component. This is the drive responsible for 
biting, the aggressive component of nourishing. Even 
though, these are different drives, the drive objects are the 
same objects within the pairs of opposite drives. 

Beneath the drive objects two further parameters are 
included. The drive sources are representing the sensors 
that are able to measure the tension of the `artificial 
organs'. In the case of nourishing, the system uses the 
inverse value of the blood sugar to sixty percent and the 
stomach tension to forty percent for the generation of an 
affect candidate that will be converted together to the 
affect of a drive in the corresponding module Generation 
of affects for drives. The maximum value defines the 
highest possible occurring value of the corresponding 
source sensor. The values used within this example are not 
reflecting psychoanalytical findings and were used for test 
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purpose only. Figure 4 shows an oversimplified and 
mathematical function the was used to distribute the single 
value of the bodily tension to two different drives. When 
the value of the tension that is depicted as a black arrow in 
the figure increases, the vector follows the circular path. In 
the beginning (vector S1), the libidinous component 
increases faster than the aggressive component. At an 
angle of 45 degrees, the libidinous component reaches it’s 
maximum and decreases if the bodily tension still 
increases. Finally, the aggressive component prevails. 

As described above, the pairs of opposite drives are 
predefined and their relation between homeostatic 
deviations and their affect are following the predefined 
associations shown in Figure 4. These definitions, together 
with the functionality in the modules Drive handler and 
Affect generator are forming the final output. These 
instances of thing presentations are representing pairs of 
opposite drives, and their associated drive target and drive 
objects. This loaded structure is static during runtime. The 
only variable component that is associated to each drive is 
the affect. The value of the affects are additionally 
displayed in a chart form. A screen-shot is shown in 
Figure 5. 

 

 
Fig. 5. Distribution of drive-tension to the libidinous 

and aggressive component 
 
The value itself is the current quantity of the affect. 

Figure 5 shows the time diagram of the pair of opposite 
drives nourish and bite. During runtime, the virtual blood 
sugar level decreases in relation to the driven effort of 
currently executed actions. Therefore the drive nourish 
increases. At the same time, the drive bite increases but in 
the beginning not as fast as its counterpart. The more the 
organic tension increases, the more dominant becomes the 
affect of the aggressive component bite. The first 
reduction of the tension after the libidinous component 
reached its maximum is generated because of an initiated 
consumption of energy by the agent. It happened around 
the eightieth simulation step. A few simulation steps later, 
the agent repeats his action for further two times. The 
currently implemented transfer function that determines 
the ratio of the aggressive and libidinous part is the 
circular function described above that produces the plot in 
Figure 5. 

With this output, it becomes possible to transform 
homeostatic values of an automation system, such as a 

robot, into psychoanalytically defined drive structures. 
These drives can be integrated either in the entire, 
psychoanalytical functional model described in [1] or into 
other existing implementations of decision units for 
autonomous agents. BDI is a great example of embedding 
the introduced model, because the interfaces between them 
perfectly fit. On the one hand, the BDI framework already 
holds a representation of so called Desires. These desires 
are defining the agents goals that can include or are highly 
influenced by internal values of the agent. They can be 
complemented with a new sort of desires -- internal 
desires -- that are equal to the introduced drive-structures. 
On the other hand, most BDI-implementations are based 
upon symbolic representations of perceived data. Drives 
are consisting of affects (only holding a value) and thing 
presentations. These thing presentations can be equalized 
to the symbolic strings that are used within a BDI 
implementation. Especially planning and learning 
algorithms can benefit on these new integration of agent-
internal values. The separation in normal drives and really 
urgent drives can be further used as an alarming system 
for decision making and would trigger different planning 
strategies. 

 

V. CONCLUSION 

 
In this article, the authors presumed that the quality of a 

system like an autonomous agent needs relevant 
performance measures in order to increase the 
performance of planning and learning algorithms. Internal 
performance measures are a great deal for reinforcement 
learning as long as they are influenced by both, 
environmental and bodily impacts.  

The energy consumption of a robot is one example for 
such an internal performance measure. The introduced, 
psychoanalytically inspired approach offers a description 
for human-like handling of internal performance 
measures. We elaborated two main criterions that make 
the usage of such internal performance measures. First, 
new possible dynamics in decision making become 
possible by integrating the psychoanalytically-inspired, 
technically specified concept. A first realization was 
shown in a simulated environment. Here a virtual robot 
was equipped with the introduced model for integrating 
the internal measurement system. Second, it was shown 
how to apply the concept in standard decision making 
implementation (in this paper the BDI implementation 
Jadex as one possible example). 

This concept can be easily applied to future integration 
in robots and not only within simulated agents. It can be 
applied also in multi-agent systems like wirelessly 
connected, ultra-low power consumption smart-dust. In 
these applications, low cost agents have to work reliably 
within a wireless sensor network, being themselves 
sensors. A measurement of their internal values is 
mandatory for the reliability of the entire network. The 
concept of libidinous drives for normal operation and 
aggressive drives for e.g. energy-alert operation of such 
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agents can be easily applied and will increase the 
possibilities in decision making of these agents.  
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