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Abstract- Wireless Sensor Networks (WSNs) and their pivotal role 

in modern technology. It is basically a wireless network in which 

sensor nodes are distributed in any environment condition, to collect 

the data or information such as temperature, pressure, wind, sea level 

etc [1]. and accordingly data or information will be passed to the main 

location. Reliable Trust and Reputation of a node stands for the 

measure of trust over a certain period which can be useful to evaluate 

the risk of attack from that node. We have combined all these 

parameters to risk of attack from a particular node. The dynamic 

nature of WSNs, comprising self-configured and autonomous Sensor 

Nodes (SNs) that collect specific event data[3]. It highlights the rapid 

advancements in wireless communication and the emergence of 

WSNs as a key player in collecting specific event data. WSNs are 

described as self-configured and autonomous networks of Sensor 

Nodes (SNs) that operate without fixed infrastructure, enabling 

dynamic networks and self-organization[4]. The versatility of WSNs 

in various applications such as habitat monitoring, surveillance, 

tracking, and smart farming. It underscores the challenges faced by 

WSNs, particularly in terms of energy-efficiency, node connectivity, 

localization, scalability, security, and overall network performance. 

The focus of the work presented the developing energy-efficient 

routing protocols for WSNs to enhance network longevity and 

performance. 

Introduction WSNs are globally-distributed and customized systems 

to sense and collect atmospheric factors, then transmit this data back 

to a centralized position. Among other ones, such as heat, sound, 

particulate matter emissions like dust and smoke, humidity and 

weather may be detected by WSNs [9].  
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I. Introduction 

 

Historical development The field of network layer in Wireless Sensor 

Networks (WSNs) has been extensively researched, with numerous 

routing algorithms and protocols proposed over the past few years. The 

primary function of the network layer is to establish routes from Sensor 

Nodes (SNs) to the Base Station (BS) for transmitting data events. [6] 

There are two main data routing models commonly used in WSNs. single-

hop and multi-hop. In the single-hop model, all SNs can communicate 

directly with the BS through a single hop.  

This direct communication approach is straightforward, as data events 

travel through only one hop to reach the destination node. However, this 

model is only practical if all SNs are within direct communication range 

of the BS[7] otherwise, it is not feasible. On the other hand, in the multi-

hop communication model, the network layer's primary objective 

is to determine a route[8]. 

The communication model from the sensor nodes to the base 

station via various intermediate sensor nodes acting as relay nodes 

poses challenges for WSNs [9]. These challenges stem from the 

need for protocols that do not overly burden resources, given the 

frequent and dynamic nature of WSN environments. As a result, 

routing schemes for WSNs must be adaptive and flexible, unlike 

traditional routing mechanisms. Specific attributes are required in 

protocols for WSNs to effectively address key issues[12]. 

In order to gain a better understanding of these key issues, 

the next section of this chapter delves into a routing metric[17]. 

Additionally, a thorough examination of existing routing 

protocols is provided, along with different routing mechanisms 

[21]. This review of the state of the art offers a comprehensive 

insight into the attributes, features, and limitations of some well-

known existing routing protocols for WSNs [26]. 
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Fig. 1.1: A typical WSN Scenario 

 

II. Applications 

Wireless Sensor Networks (WSNs) have a broad range of 

applications in various industries due to their capability to gather, 

process, and transmit data from the surrounding environment. Some 

typical applications of WSNs include: 

1. Healthcare Management: WSNs are utilized in healthcare 

applications to monitor patients with conditions like Parkinson's 

disease, epilepsy, and for patient rehabilitation. These networks can 

monitor vital signs such as heart rate, pulse rate, oxygen levels, and 

more, enabling remote health monitoring and timely intervention. 

2. 2.Precision Agriculture: WSNs play a vital role in precision 

agriculture by allowing farmers to monitor and manage their 

crops more efficiently. These networks provide real-time data on 

soil moisture levels, temperature, humidity, and other 

environmental factors, assisting farmers in optimizing resource 

usage and increasing crop yields. 

3. Environmental Monitoring: WSNs are deployed in 

environmental monitoring applications to track changes in 

environmental conditions such as pollution levels, greenhouse 

gas emissions, and climate change. These networks aid in the 

early detection of environmental threats and facilitate better 

decision-making for environmental conservation [32]. 

4. Structural Health Monitoring: WSNs are used for monitoring the 

structural health of buildings, bridges, and other infrastructure 

[3]. By deploying sensors to detect structural changes, cracks, or 

vibrations, these networks contribute to ensuring the safety and 

integrity of critical structures. 

5. Military Operations: WSNs are employed in military applications 

for tasks such as intelligence gathering, surveillance, 

reconnaissance, and targeting. These networks provide real-time 

data on enemy movements, border security, and other crucial 

information, thereby enhancing military operations [1]. 

6. Habitat Monitoring: WSNs are employed in habitat monitoring to 

track and protect wildlife species. By monitoring habitats and 

tracking animal movements, these networks contribute to wildlife 

conservation efforts. Improved artificial bee colony metaheuristic 

With its significant impact and remarkable achievements, 

Computational Intelligence (CI) based metaheuristic has emerged 

as a highly effective tool for addressing increasingly intricate real-

world optimization problems. In the natural world, numerous 

species exhibit swarm behavior, which is also a defining 

characteristic of social insects such as bees, wasps, and ants. The 

communication patterns observed among individual insects within 

a social insect colony play a crucial role in the development of 

collective intelligence, giving rise to the concept of Swarm 

Intelligence (SI) as an integral branch of CI. SI focuses on studying 

the actions of individuals within decentralized systems, comprising 

physical or virtual elements that engage in communication, 

cooperation, collaboration, and information exchange to 

accomplish various tasks within their environment. Notable 

contributions of SI include Particle Swarm Optimization (PSO) (J. 

Kennedy,1995), Ant Colony Optimization (ACO) (M. 

Dorigo,1996), and more recently, Artificial Bee Colony (ABC) (D. 

Karaboga,2005). 

ABC procedure's schematic pseudo code: 

(i) Set up ABC and problem parameters 

(ii) Set up the Food Source Memory (FSM) & Iteration Deploy 

employee bees to the food sources. 

 

III. Related Work 

SNs are integral part of a WSN, which are responsible for sensing, 

processing, and transmission of data events. The quality, type, and 

frequency of the collected data are highly influenced by the 

physical characteristic of the sensor therefore, the designing of a 

SN is a critical step. Each SN consists of sensing, processing, 

transmitting, and power components as shown in Fig.1.2. 

http://www.jetir.org/


© 2020 JETIR February 2020, Volume 7, Issue 2                                                                        www.jetir.org (ISSN-2349-5162) 

JETIR2002537 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 915 

 

 

The processor component is the central element of the SN and the 

type of a processor determines the trade-off between energy 

consumption and performance. Some type of available processors 

types are micro-controllers, application-specific integrated circuits, 

digital signal processors and programmable gateways. The Analog-

to-Digital Converter (ADC) converts continuous analog signal of a 

SN into a digital signal. The digitized and processed data is then 

transmitted to the BS through CHs, using multi-hop 

communication. With the above discussions, energy-efficiency has 

been seen as one the key issue in WSNs, which may influence the 

overall performance of the network, therefore, to design an energy-

efficient routing protocol is a prime concern for WSNs. A robust 

energy-efficient routing protocol can prolong the network life by 

employ- ing energy aware routing algorithms and appropriate 

energy saving techniques. Further, energy-efficient routing is a NP-

hard optimization prob- lem and nature inspired Computational 

Intelligence (CI) based metaheuristic need to be explored for 

effective solutions. Having characteristics like adaptation, high 

computational speed, versatility, self-learning and self-

organization, CI based meta- heuristic are most sought and found 

suitable for dynamic WSNs. Nature inspired Swarm Intelligence 

(SI) is one branch of CI which is most explored and employed for 

number of multi-modal optimization problems in various domains. 

Many re- searchers has already presented SI based optimization 

solutions for localization, node deployment, data aggregation and 

even for energy-efficient routing in WSNs.  

As every work need further improvement with better 

replacement, this motivates the idea to present an energy-efficient 

routing protocol based on nature inspired metaheuristic for WSNs. 

In general, through this work an attempt has been made to minimize 

the energy consumption of WSNs to improve the network lifetime 

by proposing an energy-efficient routing protocol based on nature 

inspired meta- heuristic. 

 

IV. Objective  

The objectives of the proposed work are as follows: 

 

1. To review various existing routing mechanisms and classify 

existing routing protocols for WSNs. 

2. To propose an energy-efficient routing protocol for WSNs 

based on nature inspired metaheuristic. 

3. To implement the proposed routing protocol, LEACH, MRP, 

ERP and PSO for WSNs. 

4. To compare and analyses the performance of proposed routing 

protocol with LEACH, MRP, ERP and PSO based on Energy 

consumption, Through- put, Average latency rate, Packet 

delivery ratio, Packet loss ratio, Energy- efficiency and 

Network lifetime.  

 

V. OBJECTIVES AND PROPOSED 

METHODOLOGY 

A comprehensive review of Classical as well as CI-based most 

prominent routing protocols are presented, moreover their strengths 

and weak- nesses are also evaluated for better insight. This critical 

review will be helpful in designing new and robust routing protocols 

of WSNs. As a whole, designing of energy-efficient as well as robust 

routing protocols for WSNs is an extremely challenging job for 

researchers. The domain of CI based metaheuristic offers better 

design principles, inspired by adaptive biological eco-systems, which 

can handle the constraints of WSNs in a better way. 

iABC  metaheuristic is presented which combine a refined 

initialization phase based on first of its kind Studentjs − t  distribution, 

a cPDF for better sampling with an improved solution search equation 

named ABC/rand-to-opt/1 for optimal search abilities.  In the next 

chapter, an energy- efficient routing protocol is presented for WSNs 

by incorporating the capabilities of proposed nature inspired iABC   

metaheuristic. 
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Fig. 1.3 Energy consumption- WSN  

The performance of BeeSwarm is compared with existing LEACH, 

MRP, ERP and PSO protocols using NITSS, based on Energy 

consumption, Throughput, Average latency rate, Packet delivery ratio, 

Packet loss ratio, Energy- efficiency and Network lifetime as 

performance metric. The proposed protocol BeeSwarm outperforms its 

peers over these parameters and prove its robustness for dynamically 

distributed and scalable WSNs. 

 

VI. CONCLUSION  

Energy-efficient routing is ever challenging issue in constraint rich 

WSNs. Enor- mous efforts has been made time to time by researchers 

to present energy-aware solutions for efficient WSN enabled 

applications. While classical approaches of routing use traditional 

framework of designing, Computational Intelligence (CI) based 

techniques employ nature inspired metaheuristic to solve NP-hard 

optimization problems of energy-efficient routing for WSNs. In this 

research work, an energy-efficient routing protocol BeeSwarm is 

presented based on nature inspired improved Artificial Bee Colony 

(iABC) metaheuristic for WSNs. The key feature of BeeSwarm is 

utilization of available network re- sources efficiently keeping in view 

of the strict constraints of WSNs.  It is found that empirical analysis of 

any routing protocol is not sufficient to judge its actual performance 

in real world scenarios thus, in future the proposed protocol would be 

tested on real test-bed of SNs. Further, the proposed work will be 

implemented for specific application domain like precision agriculture 

for better crop management with the goal of optimizing yield while 

preserving key resources. On the other hand, the properties of the 

proposed iABC metaheuristic need to be exploited further for various 

other optimization problems of WSNs like node localization, node 

scheduling, data aggregation or to improve Quality of Service (QoS) 

parameters. 
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