
WIRELESS SENSOR NETWORKS 

Mrs. Shikha Singh, Dept. of Electronics and Communication Engineering 

Dr. C.V. Raman University, Bilaspur 

ABSTRACT 

Over the past few years, the network of wireless sensors has entered the wide range of 
applications and systems with vastly varying requirements and features. As a result, discussing 
typical demands concerning hardware problems and software support is becoming increasingly 
hard. This is particularly difficult in a multidisciplinary region of studies such as wireless sensor 
networks, where the implementation of effective systems requires close cooperation between 
users, application domain professionals, hardware designers and software developers. With 
respect to the design room of wireless sensor networks, we address the implications of this 
reality in this article by considering its different sizes. We justify our opinion by showing that 
there are various points in the design room for particular current applications. 
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INTRODUCTION 

Initial research into wireless sensor networks was primarily driven by military applications[1], 
with DARPA continuing to finance a number of prominent research initiatives (e.g., Smart Dust, 
NEST) widely considered to be the cradle of sensor network studies[2]. The sort of applications 
considered by these initiatives resulted in a de facto definition of a wireless sensor network as a 
large-scale (thousands of nodes, covering big geographical regions), wireless, ad hoc, multi-hop, 
un-partitioned network of homogeneous, small (hardly noticeable), mostly immobile (after 
deployment) sensor nodes, which would be deployed randomly in the interested region[3]. 

More lately, other civil applications of wireless sensor networks were regarded, such as 
surveillance of the environment and species, agriculture, manufacturing and distribution, 
healthcare, etc. Concrete projects targeting these application regions suggest that the above 
definition of a wireless sensor network does not necessarily apply to these applications–networks 
may consist of heterogeneous and mobile sensor nodes, network topology may be as easy as star 
topology, networks may use current communication infrastructures[4], etc. In the following 
subsections, we will address significant aspects of the design room for the sensor network in 
order to satisfy this overall trend towards diversification. We will informally characterize each 
dimension and recognize (potentially orthogonal) property classes where necessary to support a 
coarse-grained classification of sensor network applications. 

SIZE, ENERGY, COST AND RESOURCES 

The form factor of a single sensor node may vary, depending on the actual needs of the 
application, from the size of a shoe box (e.g. a weather station) to a microscopically small 
particle (e.g. for military applications where sensor nodes should be almost invisible). Similarly, 
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the price of a single device can differ from hundreds of euros (for networks with very few but 
strong nodes) to a few cents (for large networks with very easy nodes)[5]. 

Since sensor nodes are independent untethered devices, size and cost constraints limit their 
energy and other resources[6]. Various sizes and cost limitations lead straight to variable 
boundaries on available electricity (i.e. size, price, and energy density of batteries or devices for 
energy scavenging), as well as computing, storage, and communication resources. The energy 
and other resources available on a sensor node can therefore also differ considerably from system 
to system. Power can either be stored (for example, in batteries) or removed from the setting (for 
example, solar cells). 

INFRASTRUCTURE 

The distinct modalities of communication can be used to build real communication network in 
distinct respects. 

Two prevalent types are, on the one side, so-called networks based on infrastructure and, on the 
other, ad hoc networks. Sensor nodes can only interact directly with so-called base station 
devices in infrastructure-based networks[7]. Communication is relayed through the base station 
between sensor nodes. These must be able to interact with each other if there are various base 
stations. The amount of base stations depends on the region covered by the sensor nodes and the 
range of communication[8]. Examples of this kind of network are mobile phone networks and 
Smart Dust. 

Nodes can interact directly with each other in ad hoc networks without an infrastructure. Nodes 
can function as routers, transmitting messages on behalf of other nodes via various hops. 

APPLICATIONS 

 Bird observation 
 Wild animals observation 
 Glacier monitoring 
 Cattle herding 
 Ocean water monitoring 
 Fruit and vegetable monitoring 
 Vital sign monitoring 
 Power monitoring 
 Vehicle tracking 
 Self-healing mine field 

CONCLUSION 

As mentioned above, the design space has several significant implications. Obviously, a single 
hardware platform is most probable not enough to support the wide range of potential 
applications. However, it would be beneficial to have available a (tiny) number of platforms with 
distinct capacities that cover the design room in order to prevent the creation of application-
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specific hardware. A modular method, where it is possible to readily exchange the individual 
parts of a sensor node, may assist to partly resolve this problem. It would also be beneficial to 
have principles and instruments for choosing appropriate hardware parts for specific 
applications. 
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