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Abstract— This paper presents simulation results of a setup 
strategy for wireless sensor networks, based on an agent-oriented 
middleware. A great problem that has to be tackled in sensor 
networks is how to setup them to provide the data required from 
the user with a minimal overhead. Having this goal in mind, the 
proposed approach abstracts the network setup as missions, 
which are handled within the network by intelligent agents that 
disseminate and divide the work related to the missions. Several 
experiments using this approach are provided, showing its 
efficiency and the low overhead that it imposes to the network.  

Keyworks: Wireless sensor networks; agent-oriented 
middleware; setup strategy; overhead evaluation 

I.  INTRODUCTION  
Sensor networks are gaining relevance due to the enormous 

range of applications where they can be applied. Surveillance 
systems are an outstanding example of such systems in which 
sensor network technologies play a key role. However, in spite 
of the advances in the techniques employed in sensor networks, 
there are several research questions that remain open. Two 
important issues are how to efficiently disseminate and 
distribute sensing tasks among the nodes in a sensor network.  

Solution proposals for the above mentioned problems 
indicate the use of a middleware to provide the necessary 
support for task dissemination and allocation in sensor 
networks. State-of-the-art middleware have proven that these 
solutions scale much better than monolithic approaches, which 
can possibly meet energy budget requirements, but are static 
and are not flexible enough to support the needs of emerging 
sophisticated applications such as surveillance and monitoring 
[1]. On the other hand, middleware solutions provide flexibility 
besides rising the abstraction level of the interface with the 
sensor network. A very successful middleware approach 
abstracts the sensor networks as databases that can be queried 
with languages similar to SQL. TinyDB [2] is one of the most 
prominent examples of this trend. However, the sophistication 
of the emerging applications of sensor networks is requiring 
even more abstraction to manipulate the sensor nodes, in which 
different users may submit their needs for data to the network.  

A key problem related to this discussion is how to 
efficiently assign measurement tasks to the sensor nodes. This 
is an issue as the emerging applications may have different 
users with different needs. Regarding this issue, the network 
has to act in a “smart” way in order to avoid depleting the 
available resources too fast while meeting the users’ needs.  

In this paper experimental results of an approach that 
abstracts sensing tasks to missions are presented. These 
missions are handled by intelligent agents that compose a 
middleware that provides the running environment and 
interoperability needed to carry their job. The results focus on 
the overhead caused by the mission dissemination and on the 
division of the work among the sensor nodes, which is done by 
means of an autonomous decision making process carried out 
by the agents. Particularly, the main contribution of this paper 
is to present results of the usage of the proposed approach 
stressed to limit cases. This study allows the assessment of how 
effective the proposal is in these circumstances in comparison 
to its performance in more “well behaved” ones.  

The remaining of the paper is divided as follows: Section II 
briefly presents the problem of mission dissemination and 
allocation. Section III provides an overview of the proposed 
approach, while Section IV presents the middleware, focusing 
on the main agents used in the proposed approach. In Section V 
the mission dissemination and allocation mechanisms are 
presented in details, while Section VI presents simulations and 
results for the evaluation of the proposed approach. Section VII 
discusses related work, and Section VIII concludes the paper 
and gives directions for future work. 

II. PROBLEM STATEMENT 
The use of sensor networks for sophisticated applications 

presents a great number of issues. In this paper, the interest is 
focused on the network setup phase. This phase consists of 
basically two main steps: 1) the dissemination of the user 
needs; and 2) the work distribution among the nodes. 
Considering the abstraction that is used in the proposed 
approach, the user needs are translated in terms of a mission 
that the network has to accomplish. So, from now on, this term 
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will be used in the text to describe what the user wants from the 
network. In the following, a summary description of the two 
mentioned problems is presented. 

The first problem is how to disseminate the mission over 
the nodes in the network. A trivial solution would be to send 
mission directives to all nodes without any concern about the 
types of nodes and their conditions. However, this is not a very 
clever solution, considering that not all information concerning 
a given mission is of interest to all nodes, neither all nodes that 
might be able to perform a given mission have to engage on it. 

The second problem is how to divide the work among the 
nodes after receiving a new mission. A trivial solution for this 
problem would be to take centralized decisions and send the 
specific part of a given mission (a sub-mission) to the specific 
node that will take care of it. However, a central decision 
maker “oracle” must have information about all the network 
operation and environment conditions in order to make a good 
job. This would require an unnecessary traffic of control 
information from the entire network to the central “oracle”, 
wasting communication and energy resources and also taking 
too much time. On the other hand, a distributed decision 
autonomously taken among nodes and made in a dynamic 
context can in reality give better performance within given 
time, communication, and energy constraints. 

III. PROPOSED APPROACH  
The main idea of the proposed approach is to make it easier 

for a user to define a mission and setup the network as to 
accomplish it. A high-level Mission Description Language 
(MDL) is employed to help the user specify missions at a high-
level of abstraction by defining a set of statements, without 
having to bother about specific system parameters. This frees 
the user from decisions such as the choice of sensors that will 
handle a given mission, or how the raw data should be 
aggregated in order to provide the requested information. For 
more details about MDL, readers are referred to [5].  

The directions established with the MDL statements are 
entered via a user interface (Mission Specification Console), 
which uses knowledge about the application domain (via a 
Domain Specific Database) and information about the network 
(via a Deployed Resource Description) to translate the MDL 
statements into a formal specification of the mission. MDL 
specifications are interpreted within an application framework 
and act as application programs that run on the network nodes. 
A mission can be broken down into a set of node-missions 
(sub-missions that can be assigned to individual nodes or 
groups of them), depending on the mission complexity, and this 
set is then sent to the network via mobile-agents, called 
mission-agents, which carry and represent a mission or node-
mission(s). When receiving a set of node-missions, the nodes 
autonomously decide which node-mission each one will 
perform as to accomplish the mission as a whole. In each node 
the node-missions in effect represent the applications from the 
nodes’ point of view. The node-missions run on top of a 
middleware that handles their execution and controls their 
distribution among the nodes. Figure 1 presents this overall 
scenario. 

 

Figure 1.  Overall system architecture.  

IV. MIDDLEWARE  
In order to support the execution of the missions on the 

nodes, a middleware support is proposed. This middleware has 
to be customizable and adaptable enough in order to fit in 
heterogeneous sensor nodes, as the intention of the overall 
proposal is to address sophisticated applications, such as 
surveillance systems. These systems generally use different 
kinds of sensors, with different sensing and computing 
capabilities. Besides that, the sensors can be embedded in 
moving platforms, such as Unmanned Aerial Vehicles (UAVs). 
In order to meet these requirements, component- and aspect- 
oriented concepts are employed in the middleware architecture. 
However, as these features are not the main concern of the 
present paper, interested readers are addressed to [5] for more 
details.  

Figure 2 illustrates the middleware divided in three layers, 
which provide a modular and organized way to divide the 
provided functionalities according to their specificities. The 
lower layer (Infrastructure Layer) is responsible for the 
interaction with the underlying operating system and hardware 
devices, while the middle one (Common Services Layer) 
provides services that are common to different applications, 
and the upper one (Domain Services Layer) supports domain 
specific needs. It is possible to observe the distribution of 
agents in the layers (smiling faces on the right of the figure). 
The smaller smiling faces represent service-agents, which are 
responsible for providing specific services and are used as a 
mechanism to extend the middleware functionality, by moving 
a service-agent to a sensor node. The bigger smiling face on the 
right, together with the service-agents, represents the planning-
agent, which is responsible for the intelligent reasoning in the 
node, and will be described in details further in this section. 
The agents run in a region called agent-space, which allows 
communication among them. As presented in Section III, the 
applications are represented by missions that are disseminated 
in the network by means of special agents called mission-
agents (smiling faces above the middleware and labeled “mi”). 
The interaction of these agents with the middleware is done by 
means of the Mission Interpreter, which provides means for the 
middleware to understand what is to be done to accomplish 
given mission requirements. These agents run in a separate 
space above the middleware, called Mission-agent Runtime 
Environment (an extension of the Mission Interpreter), which 
communicates via the agent-space in order to provide support 
for information exchange among the mission-agents and the 
other agents that compose the middleware, particularly the 
planning-agent. 
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Figure 2.  Middleware Overview.  

A. Agent Support  
As presented above, the middleware uses agents for 

different purposes. This section provides more detailed 
information about the mission- and planning- agents, focusing 
on these agents’ behaviors related to mission dissemination and 
distributed allocation. For more details about the other types of 
agents and the complete agent framework, interested readers 
are addressed to [4]. 

1) Planning-Agent: This kind of agent, which stays fixed 
in a sensor node, is responsible for high-level directions of 
missions. It reasons about the conditions of the network, the 
requirements of the missions that it gets, as well as its own 
state and the state of its hosting node. By making an analysis 
of its own conditions and of the nodes in its neighborhood, this 
agent is capable of taking a local decision regarding its 
engagement in a given mission, without needing to send 
control messages to other nodes in order to negotiate a mission 
distribution. This mechanism will be described in detail in 
Section V. This agent is also responsible for the construction 
of a plan that dictates how to perform the node-missions in the 
node, as well as to evaluate this plan and perform changes 
when such are required. It is important to highlight that the 
nodes that host the planning-agents may move, so what is 
“fixed” is the agent in the node, but not the node itself. 

2) Mission-Agent: Mission-agents are responsible for 
carrying and disseminating missions to the different nodes in 
the network. Their role is to take the result of the Global-
Mission interpretation and carry it to the nodes in the network, 
according to the location specified in the mission directions. 
The mechanism works as follows: after the translation of the 
MDL statements into a Global-Mission, an agent (or a group 
of agents, depending on the size of the Global-Mission and on 
the variety of the node-missions that compose it) takes the 
description of the node-mission(s) that is (are) to be injected 
into the network. Then, it is (or they are) routed to the location 
specified in the mission directions, the Surveillance Area 
(SA). By arriving at the first node that can be part of the group 
that will be engaged in a mission accomplishment, it clones 
itself in accordance to the number of nodes that are in the area 
specified in the mission and that (i) are reachable in one-hop 
communication from its current hosting node and (ii) have 
some relation to the node-missions specified in the Global-

Mission that it is carrying. It means that it is communicated to 
the nodes that may take part in the set of nodes that will 
accomplish that mission. Then the agent sends the clones to 
these neighbor nodes. This mechanism is repeated until all 
pertinent nodes in the SA have a “geocasted” copy of this 
agent. During the cloning or just moving, the mission-agent 
adds information about the state of the current node, which 
will be used by the planning-agent to decide if its respective 
node may take part in the mission accomplishment. Being in a 
node, the mission-agent “talks” to the planning-agent and 
delivers the requirements of the node-mission that fit to that 
node (for instance, a node-mission that handles measurements 
of temperature to a temperature sensor node). After the local 
decision taken by the planning-agents, the nodes that do not 
take part in a given mission have their respective mission-
agent deallocated (or released). Figure 3 represents the above 
explained mechanism, highlighting the messages exchanged 
between a mission-agent and the planning-agent, with a “free 
style” interaction diagram representing the order of the 
exchanged messages and events. In Figure 3, (1) denotes the 
arriving of the mission-agent at the nodes, while messages (2)-
(3) are sent among the agents in order for the mission-agent to 
know in which type of node it is located. In case the node is 
pertinent to the node-mission carried by the mission-agent, i.e. 
the node can be a possible candidate to perform the node-
mission, the agents exchange more information (4.1a)-(4.1d). 
Still in this case, the mission-agent decides its cloning (4.1e) 
and waits for the decision taken by the planning-agents (4.1f), 
in order to decide if it shall stay or deallocate from the node 
(4.1g). If the node is not pertinent to the node-mission that it 
carries, the mission-agent just decide its moving (4.2a).  

 
 

Figure 3.  Messages exchanged between mission- and planning- agents.  
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B. Mission Description  
An important concept in the proposed approach is the 

specification of the mission. In the context of this paper, the 
most important information about the mission resides in its 
parametric components that are sent to the network via the 
mission-agents. More details about the high-level 
representation and its translation to the formal parameters are 
described in [5].  

A mission is basically composed by a set of measurements, 
a set of constraints, and two functions. The first function maps 
missions to nodes according to their capabilities, and the 
second one provides a quality metric to determine how good 
the node is to perform a given mission.  

The set of measurements defines the physical quantities that 
are to be measured, such as temperature or humidity. The set of 
constraints is bound to the set of measurements in a way to 
express the specific requirements that constrain each of the 
desired measurements. They are expressed in terms of specific 
values, such as precise deadlines to perform a sampling, or 
more generic weights that determine how important a 
parameter is. These weights, for example, may determine that 
the accuracy of the measurements is more or less important 
than another parameter such as consumed energy. Another 
constraint that comes to the nodes with the missions is the node 
density that should be employed in a given mission. This 
parameter is not related only to a single specific measurement, 
but to the mission as a whole.  

A function that maps missions to nodes is used by the 
mission-agents in order to decide if a node is suitable to a given 
mission. This is done by taking the information related to the 
type of mission and to the type of the node in which the 
mission-agent is.  

Finally, the quality metric is used by the planning-agent in 
order to evaluate how suitable it is to perform the mission. This 
information will be used in its decision making process, as 
explained below.  

V. MISSION DISSEMINATION AND ALLOCATION 
This section presents the mechanisms used by the mission-

agents to disseminate the missions and by the planning-agents 
to decide about their allocation, as mentioned in the agents’ 
description, presented in the previous section. 

A. Mission Dissemination 
The mission dissemination process starts from the first node 

in the SA at which the mission-agent arrives. This is basically 
composed by the actions Decide Cloning and Decide Moving 
“dialog”, shown in Figure 3 above. This decision is based on 
the information that the mission-agent gets from the planning-
agent of the node about the type of the node. In case that the 
node has the condition to possibly take part in the mission (i.e. 
has the sensor devices required by the mission), the mission-
agent clones itself, leaving a copy in the node, and is then 
transmitted to the neighbor nodes. If the node is not eligible to 
take part in the mission, the mission-agent should just move 
from the node by being transmitted to other neighbor nodes. 
However, this moving mechanism is a bit more sophisticated, 

as the decision to move is taken considering a probability if it 
should move or not. This decision, based on a probability, 
reduces the total number of transmitted messages on the 
network and is tunable according to the node density in the 
network (relation between the number of nodes per square 
meter and the communication range of the radio). If the node 
density in the network is low, this probability should be high, 
in order to assure the continuity of the dissemination process. 
On the other hand, if the node density is high, it is probable that 
a node that is eligible to take part in the mission will retransmit 
the mission-agent in that area, so the node that is not eligible 
does not need to perform the retransmission, which is translated 
into a low probability.  

B. Decision-making Mechanism 
An important part of the system dynamics presented above 

is the process used to take the decision about the mission 
allocation distribution among the sensor nodes, after the 
mission dissemination. This process, performed by the 
planning-agents, is carried out in a way to avoid exchange of 
additional control messages or unnecessary broadcasts among 
nodes.  

By the dissemination of the mission by the mission-agents, 
a planning-agent will get information about the employability 
of each node in its neighbourhood that is eligible to that 
respective mission. Based on this information, on its own 
employability, and on the mission directions, which include the 
requested density of nodes to perform the mission, besides 
additional requirements such as accuracy or threshold levels, 
for example, the planning-agent in each node will perform a 
local decision making process that will provide as a result if the 
node may join or not the team that will accomplish the mission.  

This process uses a weighted probability calculation. By 
receiving the information about its neighbours, via mission-
agents, the planning-agent makes a generalization of that 
configuration in its neighbourhood to what exists in the entire 
area of interest (SA). By making this, it assumes that the 
density of requested nodes in its neighbourhood is proportional 
to what is required in the mission directions for the entire SA. 

Each planning-agent adds the employability values received 
from its neighbors to the one of its hosting node; calculates its 
contribution to this result; and, based on that, evaluates the 
adequacy of the node's engagement in the mission, by means of 
a probability calculation, according to (1). Each node will then 
randomly decide whether to engage or not in the mission, based 
on this calculated probability.     
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.           (1) 

 

where: “gi” is the quality metric calculated by the quality 
function that evaluates how good the node is to engage in a 
given mission, as mentioned in Section IV-B; “p” is the 
percentage of nodes capable to accomplish the mission that 
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should engage on that (node density); and “n” is the number of 
neighbors with the sensor. 

VI. SIMULATION RESULTS 
This section presents results of simulations related to the 

mission dissemination and first setup allocation mechanisms 
presented in Section V, which are performed by the mission- 
and planning- agents. 

Taking the application scenario of a surveillance system 
that uses both low-end sensors spread on an area and 
sophisticated sensors carried by UAVs, the use of ground 
sensor nodes can help define which kind of mobile sensor is 
more suitable to be used in a given situation. For instance, in 
order to decide to send a UAV equipped with visible light 
camera, radar or infrared camera, the information about 
weather conditions in the SA has key importance. Sensor nodes 
deployed in the area may provide this information, keeping 
track of phenomena like fog, driving the use of the most 
appropriate sensor. 

Following the methodology described in [5], and 
summarized in Section III, a mission to monitor the presence of 
fog is stated and sent to the network by a mission-agent. This 
mission is translated into measurements of temperature and 
humidity and has a requirement related to the level of accuracy 
desired by the user as well as a constraint related to energy 
consumption. The result of this parameterization will also 
provide the density of the desired nodes to take part in the 
mission accomplishment. 

A. Simulation Setup 
The simulation was conducted using ShoX [6], which is a 

powerful wireless network Java-based simulator that provides 
easy mechanisms to add extensions. The proposed agent 
approach has been introduced in this simulator as an extension, 
as described in [4], in which mission-agents are serializable 
Java objects that are sent from node to node via communication 
packets. In the current simulation, the mission is small enough 
and fits in a tiny mission-agent that can be sent using just one 
communication packet of the IEEE 802.11b standard.  

The area of interest, SA, has dimensions 5 Km x 5 Km, in 
which 8000 sensor nodes are randomly deployed with 
independent uniform probability (homogeneous Poisson point 
process in two dimensions, which generates a geometrical 
random graph). This distribution gives 71% probability of the 
nodes in the network to form a connected graph [7], for a 
communication range of 100 meters. From these nodes, 2000 
ones have the sensing capabilities (temperature and humidity 
sensors) required to perform the described mission.  

From the presented common setup parameters, two 
different base simulations setups were derived. In the first one, 
each node starts the simulation with different levels of energy 
and sensor device status. The energy levels are randomly 
distributed from 10% to 100% of the battery. This parameter 
affects the decision about the employability of a node to 
perform a mission, following the idea that nodes with higher 
levels of batteries are more likely to be employed. The sensor 
device status, which is also randomly distributed in the same 

range of the battery level, directly maps to the level of accuracy 
that the sensor is able to provide. This parameter abstracts 
aspects such as possible damages in the sensor devices, for 
example. Depending on the importance assigned to the 
accuracy, a relation between energy and accuracy can be 
described to be used to decide the node employability, by 
means of the quality metric. This first described setup will be 
called “setup-Random” in the presentation of the results. 

The second setup presents a scenario in which the network 
is divided in two areas, according to the distribution of the 
eligible nodes for the mission. Half of the nodes eligible to the 
mission are concentrated in one part of the area, with full 
energy and sensor device status, while the rest of the eligible 
sensors are concentrated in the other half of the area, having 
10% of remaining battery and 10% of the sensor device status. 
In the presentation of the results, this second setup will be 
called “setup-Half”. 

For the two setups described above, two sets of results were 
obtained, one using the communication range of 100 meters for 
the sensor nodes and the second one using a range of 200 
meters.  

For these experimental setups, the quality metric calculated 
by the mission-agent that will be used in the decision making 
process presented in Section V-B is: 

                       ( ) iii eacg αα −+×= 1 .                        (2) 
where: “α” is the weight attributed to the parameter under 
concern for the mission, namely the accuracy; “aci” is the 
accuracy of the node “i”; and “ei” is the energy level of the 
node. For all experiments, the “α” factor used is equal to 0.5.  

For all simulation runs (total of 20), the desired node 
density was established at 0.5, which means that, from the total 
of 2000 sensor nodes capable to engage in the mission, it is 
desired that 1000 nodes take part in its accomplishment. 

B. Results and Discussion 
The results provided in this section present three metrics to 

assess the efficiency of the proposed approach. The first one 
presents the number of packets needed to disseminate the 
mission among the nodes. The second one presents the number 
of nodes engaged in the mission disseminated, which is related 
to the desired node density. Finally, the last results present the 
values of the quality metric used by the planning-agents to 
carry out the decision making process. 

An important rationale for the proposed approach is to 
provide a way to assign missions to the sensor nodes with low 
overhead due to transmission of control messages. Aiming at 
this, the proposed agent-oriented approach provides a 
distributed way to allocate the mission in which the only 
overhead is presented by the mission dissemination. In Figure 
4, this overhead is presented, in which we show the number of 
application packets sent and received for each of the setups 
described above. The difference between the number of packets 
sent and received is due to the nature of the broadcast: a single 
send triggers the reception of a packet in all nodes located in 
the communication range. It is possible to observe that the 
number of sent messages for all setups with communication 
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range of 200 meters is lower than those sent in the setup with 
100 meters range. This difference is due to the lower 
probability of the nodes that are not eligible to the mission to 
retransmit it during the mission dissemination phase, as 
explained in Section V-A. Concerning the number of received 
messages, a higher range brings a greater total number, because 
each broadcast reaches a higher number of nodes in this case.  

 

Figure 4.  Overhead in terms of sent and received application packets. 

Figure 5 presents the number of nodes engaged in the 
mission disseminated for each run in each of the four setups. 
As expected, for all experiments a number of nodes close to the 
required, i.e. 1000 nodes, were engaged in the mission. This 
fact shows that, by using this probabilistic mission assignment 
approach, it was possible to achieve a number of engaged 
nodes very close to the expected one. 

 

Figure 5.  Number of engaged nodes. 

Figure 6 presents the average of the quality metric value in 
each run of the setup-Random with both ranges, compared with 
optimum averages. In both cases, the actual averages were 
slightly below the optimum, which is calculated by a search in 
the global state of the system. The results obtained when the 
network was configured with 200 meters range were better than 
those for the 100 meters range. In the configuration with the 
higher range, the nodes received information from a greater 
number of neighbors and, because of that, were able to perform 
a better evaluation of the situation, which is translated into the 
presented results. 

 

Figure 6.  Node quality values (setup-Random).  

In Figure 7, the results for the average values of the quality 
metric obtained for the setup-Half are presented. The 
information presented for this setup reveals a bad performance 
of the algorithm in both ranges. This occurs because the nodes 
take local information of the neighbors to perform their 
calculations. The nodes in the half composed only by sensors 
that are plenty of energy and healthy will consider that the 
whole network is formed by such kind of nodes. On the other 
hand, the other half will perceive the other way around, i.e. all 
nodes with low battery and low sensor status level. Only in the 
borderline between the two regions the nodes will get some 
information about some neighbors that are in the other half, and 
than provide better results. This behavior is emphasized in the 
experiment with increased range, as more nodes near the border 
will manage to get more information about nodes in the other 
half due to the greater communication range.  

 

Figure 7.  Node quality values (setup-Half).  

In order to provide a comparison among all four setups, 
Figure 8 provides normalized results of the quality assessment. 
It is possible to observe that the results provided by the setup-
Random in both range configurations are much better than 

0

20000

40000

60000

80000

100000

120000

140000

160000

Setup-Random/100 - Sent
Setup-Random/100 - Received
Setup-Random/200 - Sent
Setup-Random/200 - Received
Setup-Half/100 - Sent
Setup-Half/100 - Received
 Setup-Half/200 - Sent
Setup-Half/200 - Received

825

Authorized licensed use limited to: UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL. Downloaded on July 07,2010 at 12:26:24 UTC from IEEE Xplore.  Restrictions apply. 



those provided by the setup-Half, achieving values around and 
above 80%, while the setup-Half performs poorly, achieving 
values slightly above 50%, which is almost the same result 
expected for an average of randomly sorted numbers. 

 

Figure 8.  Node quality values (four setups).  

These results show that the algorithm performs well in the 
general case, but it does not offer good results in corner case 
situations as the one expressed by the partitioning of the 
eligible nodes in two unbalanced groups, as in setup-Half.  

The better performance obtained by the setups with 
communication range of 200 meters in relation to those with 
100 meters could suggest that larger communication ranges 
could provide even better results. However, during the 
simulations other values for the communication range were 
tested (e.g. 300, 400, and 500 meters), and it was assessed that 
changes in that direction, which should increase the 
performance as already mentioned, in fact do not change the 
performance as expected. This happens because the increase in 
the communication range causes an increasing number of 
collisions between communication packets, which leads to a 
number of lost messages, impacting negatively the overall 
number of received information and thus cancelling the 
positive effect of the enlarged communication range. 
Moreover, it has a negative impact of increasing the total 
number of exchanged messages in the system, which is clearly 
something undesirable in sensor networks.   

VII. RELATED WORK 
Agilla [8] is one of the precursors in the use of mobile 

agents in middleware for WSNs. This approach uses agents 
that can move from one node to another. It also allows multiple 
agents to run in the same node. These characteristics provide 
the desired feature of energy saving, as the agents can run 
nearest to the data avoiding unnecessary communication. In our 
approach the use of agents is not restricted to move services 
around the network, but also to help in the network setup, 
reflection, and adaptability.  

In [9] an interesting approach that brings together the 
database paradigm applied to sensor networks and a 

probabilistic correlation model is presented. The SQL queries 
are answered by querying the model based on stored values 
instead of directly querying the sensors. This approach shows 
advantages in terms of avoiding sampling and data 
transmissions, as much of the queries are answered directly by 
the model. The main difference of this work with regard to our 
approach is that we propose mechanisms and strategies that go 
beyond just querying the nodes for new data, but handle the 
organization of the network to provide data at a more abstract 
level, assigning sensing missions to it, which have their tasks 
autonomously divided among the sensor nodes. 

VIII. CONCLUSIONS AND FUTURE WORK 
This paper presents simulation results of an agent-based 

approach to disseminate and allocate missions in wireless 
sensor networks.   

Results indicate a good performance of the proposed 
approach, avoiding unnecessary communication among the 
sensor nodes in order to distribute the work to accomplish a 
mission. A drawback in the presented strategy was detected in 
the corner case situation expressed by the setup-Half. In order 
to solve this problem, an extension of this strategy in order to 
make it robust against limit cases is being studied.  
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