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CHAPTER I (16)

INTRODUCTION (14)

1.1 Overview of the Wireless Sensor Networks (12)

Wireless Sensor Network (WSN), is an infrastructure-less wireless network that is 

deployed in a large number of wireless sensors in an ad-hoc manner that is used to 

monitor  the  system,  physical,  or  environmental  conditions.  ------------  (12)  (line 

spacing 1.5)

Sensor nodes are used in WSN with the onboard processor that manages and monitors 

the environment in a particular area. They are connected to the Base Station which acts 

as  a  processing  unit  in  the  WSN System. The  base  Station  in  a  WSN System is 

connected through the Internet to share data. WSN can be used for processing, analysis, 

storage, and mining of the data [1].

1.2. Wireless Sensor Network Architecture

A Wireless Sensor Network (WSN) architecture is structured into three main layers:

 Physical Layer: This layer connects sensor nodes to the base station using 

technologies like radio waves, infrared, or Bluetooth. It ensures the physical 

communication between nodes and the base station.

 Data Link Layer: Responsible for establishing a reliable connection between 

sensor nodes and the base station. It uses protocols such as IEEE 802.15.4 to 

manage  data  transmission  and  ensure  efficient  communication  within  the 

network.

 Application Layer: Enables sensor nodes to communicate specific data to the 

base station.  It  uses protocols  like ZigBee to define how data is  formatted, 

transmitted,  and  received,  supporting  various  applications  such  as 

environmental monitoring or industrial control [3 - 4].

These layers work together to facilitate the seamless operation and data flow within a 

Wireless Sensor Network, enabling efficient monitoring and data collection across 

diverse applications.
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1.3. WSN Network Topologies

Wireless Sensor Networks (WSNs) can be organized into different network topologies 

based on their application and network type. Here are the most common types:

 Bus Topology: In a Bus Topology, multiple nodes are connected to a single line 

or bus. Data travels along this bus from one node to the next. It's a simple layout 

often used in smaller networks.

 Star Topology: Star  Topology have a central  node,  called the master  node, 

which connects directly to multiple other nodes. Data flows from the master 

node to the connected nodes. This topology is efficient for centralized control.

 Tree  Topology: Tree  Topology arrange  nodes  in  a  hierarchical  structure 

resembling a tree.  Data is  transmitted from one node to another along the 

branches of the tree structure. It's useful for expanding coverage in hierarchical 

deployments.

 Mesh  Topology: Mesh  Topology feature  nodes  interconnected  with  one 

another, forming a mesh-like structure. Data can travel through multiple paths 

from one node to another until it reaches its destination. This topology offers 

robust coverage and redundancy.

Each topology has its advantages and is chosen based on factors such as coverage area, 

scalability, and reliability requirements for the specific WSN application.
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