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Executive Summary 

For the last decade, researchers have been developing technologies which are now called 
Wireless Sensor Networks (WSN).  They let us access to the data which we have never had 
before. They let us monitor the animals which we haven’t been able to get close to, or trees 
which are more then 30 meters.  

Although, researchers and technical people are very excited about WSN, for the end-users it is 
still a “gadget”. So in this paper, we will try to explain WSN technologies in simple words and 
give examples of its usages in the world.  
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Introduction 

A wireless sensor network (WSN) is a wireless network consisting of spatially distributed 
autonomous devices using sensors to monitor physical or environmental conditions. Usually this 
system consists of a gateway that provides wireless connectivity to the wired world and nodes 
(see Figure 1). One of the most popular standards of the WSN is 2.4 GHz radios based on IEEE 
802.15.4 standards or proprietary radios, which are usually 900 MHz. 

 

Figure 1 - WSN Components 

How is WSN Structured ? 

A sensor in a WSN must ; 

 Know itself in order to use its energy efficiently, 
 Know the other sensors around to detect and register their movements and balance 

their power and task usage, 
 Know the system as a whole to manage the sensing activities in a specific region. 
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Figure 2 - WSN Structure 

The layers and their functions in a WSN can be seen in Figure 2.  One of the important things to 
note here is that sensor nodes must be self-organized, self-maintaining and operate at low duty 
cycle. They have limited processing speed, storage capacity, and communication bandwidth. 

In most settings, the network must operate for long periods of time and the nodes are wireless, 
so the available energy resources—whether batteries, energy harvesting, or both—limit their 
overall operation. 1 

Why do we need them? 

As Mike Horton – CEO and Co-Founder of the Crossbow Technologies – puts it 2“ WSN is about  
delivering fundamentally new data sets where little infotech exists today.” For example, they let 
us get real-life data of the enviromental conditions ie. Humidity, temperature. This data is new 
because it is not created by people for specific reasons, it is already out in the nature but we 
have not been able to analyze it in an effective way before the WSN technologies emerged. 

                                                             

1 David Culler, Deborah Estrin, Mani Srivastava Overview of Sensor Networks, pg 41 

2  From his speech in “BAIA Panel : Business Models and Applications of Wireless Sensor Networks” in 
University Of California, Berkeley 8-10/2008 
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Second reason of why we need them is that, WSN can operate without the need of a human 
controlling them. So they are used in areas where people can not possibly be. For example, 
Harvard Sensor Networks Lab deployed three wireless sensor networks on active volcanoes 
(Tungurahua and Reventador volcanoes in Ecuador) to monitor their activities. 3 Without the 
WSN technology, it would not be possible for humans to monitor the volcano in a dangerous 
environment. 

 

Figure 3 - Volcano Monitoring Sensor Network Architecture of Harvard Sensor Networks Lab 

As a conclusion, WSN provides us seamless and ubiquitous communication with the real world 
as never before. 

How can WSN make meaning for us ? 

The number of different types of applications that can benefit from wireless sensor networks is 
incredible. In the coming years, it is expected to be a part of the everyday life of the people. 
Although it is not yet highly commercialized, here are some of the industries those already 
applied this technology in the following fields. 

                                                             

3 http://fiji.eecs.harvard.edu/Volcano Last Accessed: 12-11/08 
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 Environmental Monitoring 
 Asset Tracking 
 Predictive Maintenance 
 Asset Status Monitoring 
 Structural Health Monitoring 
 Air Quality Monitoring 
 Industrial Automation & Control 
 Military Surveillance 
 Homeland Security: Perimeter Security & Pathogen Detection 

 

The followings are some of the examples of the WSN technology applied to solve real-world 
problems. 

Monitoring seabirds in Great Duck Island 

 

Figure 4 - Great Duck Island WSN Structure 

To understand how the small bird Leach’s Storm Petrel [1] breeds, WSN is being used on Great 
Duck Island, Maine, USA. WSN seemed to be the obvious choice for this research as the birds 
are easily disturbed by the presence of humans. The researchers are interested in usage pattern 
of their nesting burrows, changes in environmental conditions outside and inside the burrows 
during the breeding season, variations among breeding sites, and the parameters of preferred 
breeding sites. 

For this purpose, the sensor nodes which can measure humidity, pressure, temperature, and 
ambient light levelare, are deployed inside the burrows and on the surface. This sensors are also 
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equipped with infra-red sensors to determine the presence of the birds. By having a ad-hoc 
network these sensors, researchers are able to get data once a minute via a satellite link. 

Figure 4 gives an overview of the system4. 

  On Maine's Great Duck Island, biologists put sensor devices in the underground 
nests of the storm petrel (1) and on 4-inch stilts placed just outside their 
burrows (2). These devices record data about the birds and relay it, bucket-
brigade style, to a gateway node (3), which transmits the info to a laptop in the 
research station (4), then to a satellite dish (5) and, ultimately, to a lab in 
California. 

 

Monitoring the Water Quality in Ticino 
 

 

Figure 5 - Sensing Location at the Lake Ceresio site [2] 

                                                             

4 Baer, Martha. "The Ultimate on-the-fly Network." 
11.09.203.http://www.wired.com/wired/archive/11.12/network_pr.html (accessed 12.11.2008). 
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After a serious contamination of the water supplies in Ticino, Swiss scientists came together and 
developed a project called Hydromon. Hydromon is a distributed wireless network of sensors 
that monitor the characteristics (physical, chemical, and bacteriological) of water of interest. 
System works in real-time, as the data is sent in real-time to the users. The ad-hoc self-organized 
wireless network work seamlessly so that the user can add new sensor and sensor clusters each 
with its IP address. The concept is based on the following key elements5: 

- hardware with suitable sensitivity to critical parameters; 

- adequate distribution of sensors; 

- integration of sensing non-unifor-mity; 

- reliable sensor communication; 

- continuous  data  collection  and storage; 

- consolidated data processing 

                                                             

5 National Competence Center in Research Mobile Information and Communication Systems Newsletter – 
September 2008 
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Monitoring The Microclimate Through Redwood Trees 

 

Figure 6 - WSN Climate Data [3] 

Another interesting example of WSN being used in environmental monitoring is the redwood 
trees case. To understand the microclimatic structure those varies over regions of the forest, 
researchers monitored the trees over a period. Without the WSN technology it would be a very 
difficult task as these trees can go up to 35 meters high which needs a lot of cables. The 
scientists were then able to get data such as humidity, barometric pressure,and temperature so 
they could understand the growth dynamics of the trees. 

Streetline Networks : Solving Urban Parking Problems 

Streetline Network Inc, developed a system which provides real-time information about on-
street parking use and availability. “The system will allow cities to manage on-street parking as 
effectively as they currently manage fully equipped parking garages, with accurate time counts 
and flexible payment options.”6 

                                                             

6 Streetline Official Press Release, 16-12/05 
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Figure 7 - Streetline also helps drivers find parking spaces7 

As Tod  Dykstra, Streetline’s Founder and CEO puts it “Cities reduce congestion and unclog their 
downtowns, while increasing the number of people who can visit conveniently. We won’t need 
to build new garages, because we’ll be getting that much more capacity out of the existing 
stock. And there’ll be more available curbside parking for drivers—eventually, you’ll be able find 
a spot on the street using your cell phone or car navigation system.” 8 

Conclusion 

As it can be seen in the examples, WSN is now mostly used in monitoring environments. But 
there are also projects for wearable sensors9, research projects for big companies10 and Wireless 
Technology for Process Manufacturing11. 

As a last word, we believe that WSN is a very promising technology that the companies need to 
follow closely. 

                                                             

7 Source: www.streetlinenetworks.com , Last Accessed 16-11/08 

8 Ibid 

9 Check http://www.media.mit.edu/resenv/GaitShoe/index.html for more information, Last Accessed 16-
11/08 

10 Check http://techresearch.intel.com/articles/Exploratory/1501.htm, Last Accessed 16-11/08 

11 http://www.arcweb.com/Research/Studies/Pages/WirelessforProcessMfg.aspx, Last Accessed 16-11/08 


