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Abstract—In this paper examples for  the application of 

wireless sensor networks from two research project are 
presented. The first example is the use of wireless sensor 
networks supporting firefighting applications in the 
wearIT@work project, a major  European funded IP on wearable 
computing in different application scenar ios. The second is a 
German Research Foundation funded Collaborative Research 
Center  on Autonomy in Logistics. 

Index Terms— Applications, Communications, Logistics, 
Wearable Computing, Wireless Sensor Networks 
 

I. INTRODUCTION 

n this paper application scenarios for Wireless Sensor 
Networks identified in wearIT@work, an IP funded by the 

EC in the 6th framework Programme on wearable computing, 
and in the Collaborative Research Center (CRC) on 
Autonomous Logistic Processes, funded by the German 
Research Foundation are introduced. In both cases sensor 
networks are being used to capture context for exciting 
applications. 

In the wearIT@work project [1] four different professional 
application fields for wearable computing are investigated: 
aircraft maintenance, car production, hospital ward round and 
firefighting. From the communication and sensor network 
point of view the firefighting scenario is by far the most 
challenging. In spite of body worn sensors to monitor the 
temperature on the protective clothing and vital data, the 
lifeline should be enhanced by a sensor networks. The lifeline 
is being used by firefighters to find the way back when 
entering an unknown building with poor visibility. The 
attached sensor networks can be used to relay data information 
and voice messages from the firefighters wirelessly to the 
incident commander outside the building at the fire engine. It 
furthermore can be used to collect information, such as 
temperature, air quality and visibility on the way back and with 
this warn the firemen if the way they came is blocked.  

Within the Collaborative Research Center the main focus of 
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research is to evaluate how far autonomy can be used to 
support logistic processes. This goes as far as that the 
intelligent good itself can decide about the transport vehicle to 
use, when to change from the original selected vehicle to 
another one, e.g. because of traffic conditions etc., or when it 
is time not to be delivered to the original destination, because 
the transport conditions (temperature, humidity) have 
exceeded critical values and the intelligent good needs to be 
delivered to the next supermarket or can be trashed directly. In 
this scenario the transport good (or its intelligent agent) needs 
to configure the sensor network to collect the relevant data 
when entering the transport vehicle. 

In Chapter II the application of wireless sensor networks 
supporting the firefighter is described, Chapter III presents 
sensor networks in a logistic scenario. 

II. WIRELESS SENSOR NETWORKS FOR THE FIREFIGHTER 

A. Wearable Computing 

The objective of the wearIT@work project is to “enable the 
break-through of a pervasive wearable computing reality to 
empower the professionals" [1]. Therefore the application of 
wearable computing is investigated in four professional 
application fields: firefighting, aircraft maintenance, car 
production, and clinical pathway. The project is driven by the 
requirements identified in these four application fields. 

Wearable computing means using the computer while 
working on another task and does not mean that using the 
computer is the primary task. Therefore the user interface, 
input, and output devices need to be reconsidered: computer 
screens, tablet PCs, and keyboards in most cases hinder the 
primary work, but head mounted displays, voice recognition, 
speech output and context aware actuators can support the 
worker while doing his main task (Figure 1). 

Context awareness is a key technology for wearable 
computing as it can adapt the menu and choices the wearable 
computer is giving to the user to the actual requirements. 
Sensors at the mobile worker and in his/her surrounding are 
required to determine the context of the worker and configure 
the wearable computer accordingly in order to support the 
mobile worker with his tasks.  
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B. Wearable Computing Supporting Firefighting 

In this paper focus is laid on the firefighting application and 
the use of a sensor network to directly support the firefighter. 
When entering a basement, tunnel system or any other building 
under fire with low visibility firefighters in many regions take 
a lifeline with them into the building. With the help of this line 
they can most importantly find their way back to the exit and 
furthermore do some signaling to the people outside by pulling 

at the line. 
If this lifeline is equipped 

with a number of small and 
cheap sensor nodes, the 
functionality of the lifeline and 
its benefits can be dramatically 
improved:  

It can be used to relay sensor 
data from the fire fighter to the 
incident commander at the fire 
engine. Most interesting 
information here is the location 

of the firefighters, the vital data and the resident oxygen as this 
determines the maximum service time of the firefighter. It 
furthermore can collect data itself and inform the firefighter 
about the condition behind him, e.g. if there is fire. 

Another possible application of the sensors on the lifeline is 
to determine the relative position of the firefighter by 
estimating the distance between firefighter and sensor node.  

A third and important possible application of the sensor 
networks attached to the lifeline is to relay Voice over IP 
packets for real-time communication as well as for voice 
messaging. 

In order to validate the feasibility of the concept 
transmission trials with different wireless technology in smoke 
and fire environment have been performed [2]. All tested 2.4 
GHz ISM band technologies including typical sensor network 
systems like IEEE802.15.4/ZigBee [7] and Bluetooth showed 
good performance, whereas IEEE 802.11a operating in the 5 
GHz band required a line-of-sight between transmitter and 
receiver. Furthermore trials and simulations with multihop ad 
hoc networks and applications using these configurations have 
been performed [3], [4]. However the analysis is based on 
IEEE 802.11. Up to the presentation of this paper first 
simulation results with 802.15.4 and results from trials with 
applications via 802.11 multihop configurations are expected. 

 

III. WIRELESS SENSOR NETWORKS FOR LOGISTICS 

A. Autonomy in Logistics 

Within the CRC 637 “Autonomous Cooperating Logistic 
Processes – A paradigm shift and its limitations”  autonomy for 
logistic processes is investigated from 14 different research 
areas from production engineering, logistics, business, 
computer science, information technology to microsystems. 
Production logistics as well as transport logistics is 
investigated in the CRC, the latter being the focus of this paper 
and the authors’  work. The main area of interest in this context 
is, to which extend autonomy can be applied in transport 
logistics to meet today’s challenges, which are characterized 
among others by increasing atomization of goods, increasing 
traffic and congestion on the streets, increased competition, 
just-in-time management, changed value chains, virtual 
enterprises and increasing environmental awareness. 

Therefore central planning and central controlled reaction to 
local and dynamic interferences and changes becomes more 
and more difficult and inefficient. With technology being and  
becoming available to equip transport vehicles and even 
transport goods with intelligence and communication 
capabilities, autonomy seems to be a feasible alternative to 
central planning and control for the ever complex logistic 
processes. 

Different aspects of autonomy are investigated in the CRC 
starting from impact on management structures, knowledge 
and risk management, agent technology and algorithms for 
autonomy, simulation models, required communication up to 
sensors and sensor networks. 

B. Application Scenarios for WSN in Logistics 

A commonly investigated scenario in the CRC is the 
intelligent transport good, which decides itself with which 
transport vehicle to start negotiation for being transported. 
Factors considered are e.g. expected time of arrival at the 
destination, risk not to arrive in time, suitability of transport 
vehicle for the transport, costs, and sensors available in the 
transport vehicle to monitor the transport conditions. 

 

 
Once being loaded into the transport vehicle either the agent 

representing the transport good is read from the RFID tag into 
the board computer of the transport vehicle or the more 
intelligent good itself communicates with the vehicle’s board 
computer (see Figure 3). Among others the transport good is 

               
Fig. 1.  Head Mounted Display and glove as input device 
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Fig.3 .  Autonomy in Logistics – System Overview 
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advising the vehicle’s board computer how to configure the 
sensors to monitor the right transport conditions. It is also 
possible that the transport good just identifies itself to the 
transport vehicle, which downloads the transport requirements 
from the Intra- or Internet. 

Other scenarios foresee that an arbitrary number of sensors 
are in the transport vehicle and also on the transport goods 
being transported itself. Each transport good configures itself a 
sensor network out of available sensors suitable for monitoring 
the required transport conditions.  

The sensor network set up in the transport vehicle is 
displayed in Fig. 4. 

 
With the sensor data collected for example the durability of 

fruits can be determined [6]. 

C. Agent representation of transport goods 

The intelligent goods can be represented by intelligent 
agents according to the FIPA standard [8]. For the agent 
architecture there are different options. If the transport good is 
equipped with a sensor node, the agent can be executed on the 
agent platform on the sensor node, e.g. by using LEAP [2]. 

In case the transport goods are only equipped with a RFID 
tag or a simple active device the agent code can be transferred 
to the agent platform on the transport vehicle and represent the 
transport good and its interests from there. In the next step 
mobile agents can be used, which migrate to whatever place is 
most suitable. If work on a larger data base with downloading, 
evaluating larger data amounts is required, the agent could 
migrate to the data base instead of remaining in the transport 
vehicle and downloading all the data. These different 
approaches are investigated in the CRC. 

The analytical evaluation of mobile agents in logistical 
environments is presented in [10] with a strong focus on the 
fan out. It is shown that the influence of the fan out is either 
relatively lowering the network load and execution time of 
migration over traditional communication, when the selectivity 
is good. Or it is lowering the network load and execution time 
of traditional communication further over migration, if the 
selectivity of the mobile agent is not high enough. 

Improved caching as done for the MAS JADE by [9] should 
be increasing the advantage of migration also for worse 
selectivity, if the agents’  code is already present at the 
execution location and does not need to be transmitted 
(completely). 
 

IV. SUMMARY AND CONCLUSION 

This paper presents two application fields where sensor 
networks are beneficial: wearable computing for the firefighter 
and autonomy in logistics. In both cases exciting technology is 
used and sensor networks are required as additional technology 
to meet the requirements of the application. The configuration, 
concepts and applications are described in detail. Further 
simulation and test results validating the concepts will be 
shown in detail in the presentation. 
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Fig. 4 : Sensor Network in transport vehicle 


