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ABSTRACT

Wireless network led to the development of Wireless Sensor Networks (WSNs). A Wireless sensor net-
work is a set of connected devices, sensors, and electronic components that can transmit the information 
collected from an observed field to the relevant node through wireless links. WSN has advanced many 
application fields. It can change any kind of technology that can modify the future lifestyle. WSNs are 
composed of tiny wireless computers that can sense the situation of atmosphere, process the sensor data, 
make a decision, and spread data to the environmental stimuli. Sensor-based technology has created 
several opportunities in the healthcare system, revolutionizing it in many aspects. This chapter explains 
in detail wireless sensor networks, their protocol, and performance metrics. The impact and role of 
the Biosensor in a wireless sensor network and healthcare systems are depicted. The integration of the 
computer engineering program into the WSNs is addressed.

INTRODUCTION

In recent years, WSNs have earned worldwide consideration in its technological development particularly 
with the proliferated development of Micro Electro Mechanical Systems (MEMS) based technology. 
MEMS have enabled the expansion of smart and miniaturized sensors. These sensors have only limited 
processing and computing resources. They are inexpensive compared to conventional sensors. The sen-
sor network is comprised of sensors, which can sense (sense the atmospheric conditions namely light, 
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temperature, humidity, pressure, etc.), measure and collect the information from the environment. The 
sensed data is further processed for making the decision. Later the decision is transmitted on to the user. 
Smart sensors are low power consumption devices that are all furnished with one or more than one sen-
sor, actuators, a power supply unit, a radio transceiver and a processor. These smart sensors can sense a 
variety of signals namely thermal, mechanical, biological, optical and chemical.

Since the sensor nodes in the network have limited memory capacity and are generally deployed in 
locations where it is difficult to access, a radio is employed for wireless transmission of the data from 
the sensor node to a base-station (e.g., handheld device, a laptop). The primary power supply for the 
sensor node is achieved by a battery which is having limited power. The secondary power supply is es-
tablished by the harvesting technology from the environment that is the solar panels will be attached to 
the sensor nodes. From that energy will be generated and stored for processing and performing certain 
operations. A WSN normally has little or no infrastructure. WSNs are self-configure and self-organized 
in nature. Sensors in the sensor network system consist of three subsystems such as the sensor subsys-
tem, processing subsystem, and communication subsystem. These systems are responsible for sensing 
the atmospheric condition, decision making based on the sensed data and responsible for the exchange 
of information with the neighboring sensors. WSN has significant applications likely remote environ-
mental observation and tracking of the target. The architecture of WSNs depends considerably on the 
application or device and it has to consider the features namely the environment, objective application 
or device, cost, hardware, and system constraints. This technology can provide reliability in addition to 
enhanced mobility (Yick et al., 2008).

WIRELESS SENSOR NETWORK

Rapid development in the field of sensor-based devices, computer technology, and wireless communi-
cation has lined up for the proliferation of WSN (Dargie et al., 2008). A common objective is achieved 
by a group of wireless sensors collaboration. The WSN consists of one or more than one sink that is a 
base station that collects the data from all the sensor devices. Through these sinks, WSN establishes the 
interaction to the outside world (Stroulia et al., 2009). With the use of unsophisticated sensors, WSNs 
develops a sensor device to perform sensing which is inexpensive and conventional when compared to 
the traditional approaches(Li et al., 2008). The main advantage of the conventional approach is greater 
coverage, accuracy, and reliability at a possibly lower cost. WSN is categorized into two groups such as 
Structured and Unstructured WSN(Raghavendra et al., 2006).

• Structured WSN: A limited number of the sensor nodes or all of them in the WSN will be de-
ployed in the preplanned network structure. In this, only fewer amount of sensor nodes will be 
deployed. The main advantage of this network is less in network maintenance and in expensive. 
Since the nodes are retained at a definite location,only a lesser amount of nodes can be deployed 
in the network to establish coverage area while ad hoc network’s deployment can be established 
even to uncovered regions.

• Unstructured WSN: In the unstructured WSN poses a dense compilation of sensor nodes. These 
sensor nodes follow the Ad-hoc principle for deploying the sensor nodes in the network. This sen-
sor network has no architecture and remains unattended to perform observe and report over the 
functions of the sensor node. Because of the vast nodes in the unstructured WSN, maintenance of 



 

 

21 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/wireless-sensor-network-protocols-performance-

metrics-biosensors-and-wsn-in-healthcare/238972

Related Content

A Review on Existing Health Technology Assessment (HTA) Methodologies
Dewan Sabbir Ahammed Rayhan (2022). International Journal of Health Systems and Translational

Medicine (pp. 1-27).

www.irma-international.org/article/a-review-on-existing-health-technology-assessment-hta-methodologies/306690

Emerging MRI Techniques in Clinical Practice of Cerebrovascular Diseases
Haipeng Liu, Linlin Ma, Mengxi Xuand Xinhong Wang (2024). Medical Robotics and AI-Assisted

Diagnostics for a High-Tech Healthcare Industry (pp. 205-223).

www.irma-international.org/chapter/emerging-mri-techniques-in-clinical-practice-of-cerebrovascular-diseases/341119

New Diagnostic and Monitoring Method for Osteoporosis
Sofia Panteliou (2017). Medical Imaging: Concepts, Methodologies, Tools, and Applications  (pp. 1851-

1884).

www.irma-international.org/chapter/new-diagnostic-and-monitoring-method-for-osteoporosis/159788

Wavelet Packet Analysis of ECG Signals to Understand the Effect of Cannabis Abuse on

Cardiac Electrophysiology of Indian Women Working in Paddy Fields
Suraj Kumar Nayak, Ashirbad Pradhan, Salman Siddique Khan, Shikshya Nayak, Soumanti Das, Gitika

Yadu, Shankar Jaykishan Patel, Champak Bhattacharyyaand Kunal Pal (2018). Design and Development

of Affordable Healthcare Technologies (pp. 257-273).

www.irma-international.org/chapter/wavelet-packet-analysis-of-ecg-signals-to-understand-the-effect-of-cannabis-abuse-

on-cardiac-electrophysiology-of-indian-women-working-in-paddy-fields/206299

Integrated Care in Europe: New Models of Management of Chronic Patients
Francisco Ródenas, Jorge Garcés, Elisa Valíaand Ascensión Doñate (2016). Encyclopedia of E-Health and

Telemedicine (pp. 619-633).

www.irma-international.org/chapter/integrated-care-in-europe/151990

http://www.igi-global.com/chapter/wireless-sensor-network-protocols-performance-metrics-biosensors-and-wsn-in-healthcare/238972
http://www.igi-global.com/chapter/wireless-sensor-network-protocols-performance-metrics-biosensors-and-wsn-in-healthcare/238972
http://www.irma-international.org/article/a-review-on-existing-health-technology-assessment-hta-methodologies/306690
http://www.irma-international.org/chapter/emerging-mri-techniques-in-clinical-practice-of-cerebrovascular-diseases/341119
http://www.irma-international.org/chapter/new-diagnostic-and-monitoring-method-for-osteoporosis/159788
http://www.irma-international.org/chapter/wavelet-packet-analysis-of-ecg-signals-to-understand-the-effect-of-cannabis-abuse-on-cardiac-electrophysiology-of-indian-women-working-in-paddy-fields/206299
http://www.irma-international.org/chapter/wavelet-packet-analysis-of-ecg-signals-to-understand-the-effect-of-cannabis-abuse-on-cardiac-electrophysiology-of-indian-women-working-in-paddy-fields/206299
http://www.irma-international.org/chapter/integrated-care-in-europe/151990

