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ABSTRACT

This paper proposes an alternative model to deliver vital signs of patients in a hospital indoor environ-
ment where a large number of patients exist and the traffic generated rapidly changes over time using 
Body Area Network (BAN). The methodology for finding an optimal path includes a meta-heuristic that 
combines ANT Colony Optimization (ACO). The authors propose an ACO based framework for moni-
toring data originating from a BAN to improve network life, energy and load balancing of the overall 
network. Since the traffic generated by BANs on the network changes with time, finding a shortest path 
is important for Hospital Area Network. In this paper, the authors implemented an ACO based method 
and have carried out simulations using OMNeT++ to prove that the proposed method can find a better 
solution than conventional methods.

INTRODUCTION

Ant colony optimization (ACO) is a meta-heuristic search algorithm for problem solving that takes 
inspiration from the behavior of real ants. The basic idea of ACO lies on the fact that communication 
among individuals in ant colony happens based on the pheromone trails that are used for communica-
tion to other ants. It has been a combinatorial optimization problem by (Dorigo et al., 1996), for many 
applications. Many studies on ACO have been performed using traveling salesman problem and prove 
to be superior when compared with other meta-heuristic approaches.
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In this paper, the authors deal with Hospital Area Network where continuous data is being transferred 
from indoor hospital environment to the destination where a number of nodes exist in the network and 
the traffic on the network rapidly changes with time because of the critical nature of the data transfer. 
This scenario reflects where a particular instance typical traffic congestion happens during a network 
without affecting the network life time and energy consumption.

This paper deals with the finding shortest path without time delay and deliver the crucial data within 
time. Conventional problem solving methods are difficult because when the traffic changes rapidly, 
the information obtained from an old search may not be helpful because it carries a critical data of the 
patients. Hence, finding a shortest path solution helps in handling these issues.

In this paper, the researchers propose an evolution strategy method to solve the above issues using 
ACO. The proposed protocol makes an optimal use of the network energy and increases the network 
lifetime across the network.

RELATED WORK

Wireless Body Area Networks (WBAN) (Figure 1) together with HAN have created a high impact on 
the health care because of ageing population due to its sedentary lifestyle and poor diet resulting in an 
increase in number of people with chronic disease which requires continuous monitoring of the patient. 
Wireless sensor network technology offers a large scale and cost-effective solutions to this problem. It 
has become necessity for providing the quality health care timely by using Wireless Body Area Network 
technology. Authors in (ZK.et.al 2013), for an indoor hospital scenario, it uses centralized and distributed 
mode of communicating the BAN data packets which are sensitive and critical packets. Communication 
of the data packets plays a vital role in WBAN, since it consumes energy of the sensor node and that can 
be optimized by finding the best route to address all important issues concerned with latency, throughput.

Figure 1. General WBAN architecture



 

 

11 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/a-soft-computing-approach-for-data-routing-in-

hospital-area-networks-han/246239

Related Content

A Multi-Agent Based Modeling and Simulation Data Management and Analysis System for the

Hospital Emergency Department
Manel Saad Saoud, Abdelhak Boubetraand Safa Attia (2020). Hospital Management and Emergency

Medicine: Breakthroughs in Research and Practice  (pp. 27-44).

www.irma-international.org/chapter/a-multi-agent-based-modeling-and-simulation-data-management-and-analysis-

system-for-the-hospital-emergency-department/246237

A Simulation Knowledge Extraction-Based Decision Support System for the Healthcare

Emergency Department
Manel Saad Saoud, Abdelhak Boubetraand Safa Attia (2020). Hospital Management and Emergency

Medicine: Breakthroughs in Research and Practice  (pp. 192-212).

www.irma-international.org/chapter/a-simulation-knowledge-extraction-based-decision-support-system-for-the-

healthcare-emergency-department/246247

Application of Fuzzy Soft Set in Patients' Prioritization
Samira Abbagholizadeh Rahimi (2020). Hospital Management and Emergency Medicine: Breakthroughs in

Research and Practice  (pp. 367-390).

www.irma-international.org/chapter/application-of-fuzzy-soft-set-in-patients-prioritization/246256

Managing Emergency Units Applying Queueing Theory
Salvador Hernández-González, Manuel Dario Hernández-Ripalda, Anakaren González-Pérez, Moises

Tapia-Esquiviasand Alicia Luna-González (2020). Hospital Management and Emergency Medicine:

Breakthroughs in Research and Practice  (pp. 311-335).

www.irma-international.org/chapter/managing-emergency-units-applying-queueing-theory/246253

Radio Frequency Identification Technology in an Australian Regional Hospital: An Innovation

Translation Experience with ANT
Chandana Unnithanand Arthur Tatnall (2020). Hospital Management and Emergency Medicine:

Breakthroughs in Research and Practice  (pp. 404-428).

www.irma-international.org/chapter/radio-frequency-identification-technology-in-an-australian-regional-hospital/246258

http://www.igi-global.com/chapter/a-soft-computing-approach-for-data-routing-in-hospital-area-networks-han/246239
http://www.igi-global.com/chapter/a-soft-computing-approach-for-data-routing-in-hospital-area-networks-han/246239
http://www.irma-international.org/chapter/a-multi-agent-based-modeling-and-simulation-data-management-and-analysis-system-for-the-hospital-emergency-department/246237
http://www.irma-international.org/chapter/a-multi-agent-based-modeling-and-simulation-data-management-and-analysis-system-for-the-hospital-emergency-department/246237
http://www.irma-international.org/chapter/a-simulation-knowledge-extraction-based-decision-support-system-for-the-healthcare-emergency-department/246247
http://www.irma-international.org/chapter/a-simulation-knowledge-extraction-based-decision-support-system-for-the-healthcare-emergency-department/246247
http://www.irma-international.org/chapter/application-of-fuzzy-soft-set-in-patients-prioritization/246256
http://www.irma-international.org/chapter/managing-emergency-units-applying-queueing-theory/246253
http://www.irma-international.org/chapter/radio-frequency-identification-technology-in-an-australian-regional-hospital/246258

