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ABSTRACT 

WSNs are getting well known step by step. Be 

that as it may, due to the compelled of assets and 

restricted battery supply of sensor nodes, this turns 

into the real zones of research. Prior the LEACH 

convention proposed contributes a great deal 

regarding diminishing vitality utilization among 

sensor nodes. Later on idea of rendezvous nodes 

(RZ) and portable sink was joined with LEACH to 

lessen vitality utilization. With the end goal to 

contribute more toward this heading artificial 

honey bee Colony Optimization (ABC) has been 

added to discover the improved course. Which 

will enhance the system lifetime and enhances 

vitality effectiveness? While looking at the 

execution of RZ LEACH and ABC-RZLEACH, 

results demonstrates that proposed system expands 

the vitality effectiveness. 
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I. INTRODUCTION 

A wireless sensor network (WSN) comprises of 

hundreds to several thousand low-power multi-

functional sensor nodes, doing work in an 

unattended environment, and having sensing, 

computation and communication capabilities. 

WSNs have managed to establish the connection 

between the physical world, the computing world 

and human society. WSN consists of a large  

 

 

number of tiny sensor nodes distributed over a 

large area with one or more powerful sinks or base 

stations (BSs) collecting information from these 

sensor nodes. All sensor nodes have limited power 

supply and have the capabilities of information 

sensing, data processing and wireless 

communication.  

 
Fig. 1   Wireless Sensor Networks 

A Wireless Sensor Network is a self-configuring 

network of small sensor nodes communicating 

among themselves using radio signals, and 

deployed in quantity to sense, monitor and  

understand the physical world. Wireless Sensor 

nodes are called motes. WSN provide a bridge 

between the real physical and virtual worlds. 

Allow the ability to observe the previously 
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unobservable at a fine resolution over large 

spatiotemporal scales. Have a wide range of 

potential applications to industry, science, 

transportation, civil infrastructure, and security. 

Processor in various modes (sleep, idle, 

active).Power source (AA or Coin batteries, Solar 

Panels).Memory used for the program code and 

for in memory buffering.[1] Radio used for 

transmitting the acquired data to some storage site. 

Sensors for temperature, humidity, light, etc. 

 

II. Literature Survey 

Zhang et al. outlines the issue related to those 

nodes that are selected as cluster head and are 

situated away from the base station. The energy of 

such nodes called cluster head will drop quickly 

and will die. So in order to overcome this 

drawback a protocol has been introduced which 

focuses on three factors: at particular time interval 

energy of each node, number of times a node is 

selected as cluster head and distance between node 

and base station. To increase the lifetime of 

network, the threshold has been changed 

according to these three factors. In this paper a 

protocol called NEWLEACH has been proposed 

which covers all the three issues i.e. particular 

time interval energy of each node, number of 

times a node is selected as cluster head and 

distance between node and base station. Thus 

leads to increase the lifetime of network and even 

distribution of dead nodes have been demonstrated 

that methodology contained balanced energy 

model. 

Reetika et al.  outlines the various drawbacks of 

LEACH and presents a way to overcome these 

drawbacks by improving cluster head selection 

process. The main issues with LEACH are: it does 

not guarantee that the cluster head nodes are well 

distributed through the network and is based on 

assumption that Base Station is fixed, as CH is 

elected based on the  probability or randomly so 

there are chances that the node with very low 

energy gets selected as a CH and Moreover 

LEACH forms in general one-hop intra-cluster 

and inter-cluster topology where each node should 

transmit directly to CHs and thereafter to the BS 

thus is not effective in case of large regions 

network. In this paper the main focus is on the 

selection of cluster head depending upon its 

current energy level and distance from the sink 

node, so as to reduce energy consumption and to 

increase the network lifetime.  

Xuxun et al. discussed a novel deployment 

algorithm called ACO-greedy is introduced to 

solve the problem of grid-based coverage    with    

low-cost    and    connectivity- guarantee   

(GCLC). In this algorithm basic ACO is combined 

with greedy migration mechanism. By combining 

these results to overcome the problem of grid-

based coverage with low-cost    and    

connectivity- guarantee   (GCLC). In-spite of this 

advantage the ACO-Greedy can dynamically 

changes the detecting/correspondence radius to 

reduce the energy consumption and increases the 

network lifetime. The results demonstrate that the 

proposed methodology decreases the deployment 

cost, reduces the energy consumption and 

increases the network lifetime in grid based 

WSNs. 

Jeong et al. introduces a mathematical models for 

routing. In this paper our focus is on two 

important constraints, the one is the distance 

between the sensors and energy consumed by the 

sensor. The purpose of introducing this 

mathematical model is to find the efficient energy 

paths from source sensor node to the base station 

so as to minimize energy consumption of the 

network. The simulation results demonstrate that 

the introduced models can be utilized effectively 

and applied to other network design contexts with 

resource restrictions (e.g., to multi-level supply 

chain networks). 

Khan et al. considered both Emax and Ebar and 

network energy efficiency is being analyzed in 

both the cases i.e. with static sink as well as with 

mobile sink. The factors for doing this analysis are 

mobility path of the sink and duty cycling values 

of the nodes. From one viewpoint, it is surely 

understood that on account of a mobile sink with 
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fixed trajectory the decision of the portability way 

influences energy efficiency. While some nodes 

spend their large amount of time in idle, in that 

case concept of reduced duty cycling. In this paper 

we analyze the impact of both as well as their 

interrelationship in terms of energy consumption. 

Yu et al.  discussed the various variable like joint 

sink mobility, redirecting, and delay. Then a 

polynomial-time optimum algorithm has been 

proposed. The results show the effect of these 

variables on the network lifetime. 

Jayaseelan et al. discussed a cluster based plan 

that augments High Energy First (HEF) clustering 

algorithm and enables multi-hop transmissions 

among the cluster by fusing the choice of sending 

and getting nodes. The purposed system's 

performance is evaluated based on energy 

efficiency and reliability. The result shows that lot 

of energy can be saved by considering this 

technique among clusters. As compared to 

LEACH, MIMO scheme enhances the network 

lifetime by 75% of nodes remaining alive. HEF 

algorithms proves that by using fuzzy variables 

(concentration, energy and density), network 

lifetime can be enhanced to great extent. Giving 

dependable framework conduct an ensured hard 

network lifetime is a testing undertaking to well 

being basic and exceedingly solid WSN 

applications. 

Beiranvand et al.  has introduced the enhancement 

in LEACH called I-LEACH. The parameters on 

which enhancement has been done are Residual 

Energy in nodes, Distance from base station and 

Number of neighbouring nodes. For the three 

factors discussed only that node is selected as head 

node which has greater residual energy than the 

average energy of all network nodes, greater 

number of neighbours than average neighbours for 

a node, and lesser distance from base station than 

the average distance of nodes from BS. Selection 

of head node by considering these three factors 

results in decreasing energy consumption and 

increasing network lifetime. 

Ahlawat et al. focuses on enhancing the lifetime of 

network by electing a secondary cluster head, 

which will work in case of expiring of cluster 

head. This paper focuses on how secondary cluster 

head will work in case of failure of primary cluster 

head. The selection of secondary cluster head 

could be lesser space between sensor nodes 

highest residual power in sensor nodes, and lowest 

amount power loss. The secondary Cluster Head 

act as substitute. Thus results in increasing the 

lifetime of network. 

Javaid et al.  designed a protocol for homogeneous 

WSNs, called HEER (Hybrid Energy Efficient 

Reactive). In HEER, Cluster Head (CH) selection 

depends on the residual energy of node and 

average energy of network. In order to overcome 

the issue energy, the concept of Hard Threshold 

(HT) and Soft Threshold (ST) are introduced. The 

simulation result shows that the protocol 

introduced in this paper enhances the network 

lifetime and stability period. 

Ahmed et al.  focuses on wireless sensor networks 

(WSNs) that are made out of low cost, low power 

gadgets with detecting and remote correspondence 

capacities. Recent development in the field of 

wireless sensor networks leads to the development 

of various protocols for WSNs where minimizing 

energy consumption and increasing network 

lifetime are critical factors while designing these 

protocols. In this paper, the low-energy adaptive 

clustering hierarchy (LEACH) routing protocol is 

enhanced by proposing a clustering routing 

protocol called Intra-Balanced LEACH 

(IBLEACH), which develops LEACH convention 

by adjusting the energy consumption in the 

network. The results demonstrate that IBLEACH 

works well than LEACH in terms of network 

lifetime and energy consumption. 

Mottaghi et al. combined the concept of LEACH 

clustering algorithm, MS and rendezvous points 

(RP). Simulation results demonstrated that this 

strategy is more effective than LEACH as far as 

energy consumption is concerned, especially in 

large regions. WSNs are made of a number of 

non-chargeable sensors that gather data about their 
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surroundings and transmit them to the end user. 

Since these sensors don't have rechargeable 

batteries, expanding their lifetime is important and 

different strategies have been proposed to increase 

the lifetime of the sensor nodes in a network. The 

majority of these strategies depend on clustering 

or routing algorithms. The low energy adaptive 

clustering hierarchy (LEACH) algorithm is a 

productive clustering algorithm where nodes 

inside a cluster send their data to a nearby cluster 

head. Researchers shows that the mobile sink 

(MS) as an effective approach to decrease energy 

consumption and a rendezvous node (RN) to go 

about as a store point for the MS. 

III.  Clustering techniques 

 

3.1  Clustering  

In order to reduce power utilization, clustering is 

used. In clustering, the sensor nodes select a 

cluster head and the nodes which fit in to the 

cluster send their information to the cluster head 

and data is aggregated at the cluster head and then 

transmitted to the base station. A sensor in each 

cluster selected as a CH (Cluster Head), is 

responsible for transmission schedule, gathering 

information and fusing data and transmit back to 

the sink. Clustering algorithm is used for the 

longer lifetime. All the algorithms and processing 

of data is done at the cluster head. One of many 

earliest works proposing this process in WSNs is 

LEACH (Low Energy Adaptive Clustering 

Hierarchy), DEEC (Design of a distributed 

energy-efficient clustering), EDACH (Energy-

Driven Adaptive Clustering Hierarchy) and EEUC 

(An Energy-Efficient Unequal Clustering 

Mechanism) proposed with the objective of 

minimizing energy usage, while extending 

network life time.  

3.2 Clustering Objectives 

Clustering is the main issue while using in the 

wireless sensor networks. The three main 

objectives of clustering are following. 

 Maximizing network Life-time 

 Fault-tolerance 

 Fill handling 

 

 

3.3 Communication in clustering 

There are two types of communication in 

clustering techniques. These are inter-cluster 

communication and intra-cluster 

communication.[2,3,4] 

Inter-cluster communication:- In the inter-cluster 

communication, the communication is between 

one cluster head to another cluster head, or we can 

say, the inter cluster communication is between 

the one and another clusters. 

Intra-cluster communication:- In the intra –cluster 

communication, the communication is within the 

clusters. 

Fig 2.  Communication in clustering. 

IV.  LEACH 

LEACH protocol is an efficient adaptive 

clustering protocol. LEACH protocol consist of 

two phases i.e. setup and steady phase. In setup 

phase clusters are formed and sensors transmit the 

sense information to local CH. Then data collected 

at CH is firstly aggregated (i.e. by removing 

redundant data) and then transmitted to BS. 

LEACH is based on the concept of random 

rotation for electing CH, which in turn leads to 

even distribution of  energy among sensors nodes  

; because if there is no rotation of CHs, the energy 

of CH will be quickly consumed and will die; 

thereby ending the ability of its member nodes to 

communicate in the network[5,6]. LEACH uses 

time division multiple access (TDMA) in order to 

find when sensors can send the sensed data. It uses 
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adaptive clustering,  means nodes themselves 

decide to which cluster it belongs . 

 

Fig.3. Data communication in a clustered network 

 In terms of energy consumption the LEACH 

works effectively than existing approaches. This is 

because of its rotation of CH and adaptive 

clustering. The concept of mobile sink (MS) is an 

alternative technique that helps in minimizing the 

consumption of energy. The movement of MS is 

either inside or around the trajectory for collecting 

data from nodes. The movement of sink is of two 

types i.e. controlled or uncontrolled. MS 

movement in predefined trajectory is known as 

controlled movement. While when MS moves 

randomly in the given area then such movement is 

known as uncontrolled movement. By making the 

sink closer to nodes helps in reducing the distance 

of transmission, thereby enhances the energy 

efficiency and network lifetime of WSNs. 

          

Fig.4. Movement of Sink 

 Since MS cannot be closer to all the nodes for 

collecting data. So the concept of Rendezvous 

Point (RP) has been developed. It is usually 

located closer to the path of Mobile Sink. When 

MS comes closer to RN, it will pass the data . The 

signals send by MS are known as beacons, which 

notifies the RN about MS arrival.[7] 

 Later on in the wireless sensor network, RZ 

Leach is enhanced by adding the concept of 

artificial bee colony optimization algorithm for 

finding the optimized route for transmitting data. 

Finding the optimized route helps in reducing the 

distance of transmission thereby helps in 

decreasing consumption of energy thereby 

prolongs lifetime of network. 

V. Artificial Bee colony optimization  

The Artificial Bee Colony algorithm is a swarm 

based metaheuristic algorithm developed for 

numerical optimization. The ABC algorithm is 

based on a minimal modelling of the intelligent 

foraging behaviors of honeybees. The proposed 

model consists of three essential components that 

are previously described, and of two leading 

modes. The components are three groups: 

employed foragers, unemployed foragers and food 

sources. The first are associated with particular 

food sources and the second are in two types: 

onlookers and scouts. At all times, onlookers and 

scouts are in the search of a rich food source to 

exploit. In fact, the first half of the colony consists 

of employed bees and the second half consists of 

onlooker bees. Onlookers bees are foragers who 

watch the waggle dance of employed foragers 

within the hive, for a decision of choosing a food 

source. That decision is taken according to the 

quality of the food source. The scout bees as for 

them, have a job of searching new food 

sources.[8] The self-organization and the 

collective intelligence in ABC are achieved by the 

leading modes. Thereof consists of the recruitment 

of foragers to rich food sources and abandoning 

poor food sources. According to the previously 

described four characteristics on which self-

organization of honeybees relies, the first is 

assimilated to a positive feedback and the second 

causes a negative feedback. Concretely, the 

Sink movement 

Controlled Uncontrolled 
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proximity and richness of a food source represents 

a good solution to a given optimization problem 

and the goodness of a food source is the fitness of 

the associated solution. For a global optimization 

problem, the ABC algorithm consists of looking 

the best food source, i.e., the best solution. The 

ABC scheme given in Algorithm consists of four 

phases: employed bees phase, onlooker bees 

phase, scout bees phase and the memorization of 

the best solution achieved so far [9]. 

Algorithm of Artificial Bee colony optimization 

Begin 1. *Initialization Phase*  

2. Generate initial population Xi , i = 1, ..., SN  

3. Repeat  

4. *Employed Bees Phase* 

 5. For each employed bee  

6. Produce new solutions vi according to Equation 

2.1 7. Calculate the fitness according to Equation 

2.2  

8. Apply the greedy selection process  

9. *Onlooker Bees Phase*  

10. For each onlooker bee  

11. Choose a solution xi depending on pi  

12. Produce new solutions vi according to 

Equation 2.1 13. Calculate the fitness according to 

Equation 2.2  

14. Apply the greedy selection process  

15. *Scout Bees Phase*  

16. When solutions can’t be improved (reach a 

limit parameter), then replace it with a new 

solution produced by a formula given by Equation 

2.3  

17. *Memorize the best solution so far*  

18. Until Maximum Cycle Number End 

 

4.1Advantages of Artificial Bee colony optimization  

 

1. It is easier to implement. 

2. Required less computing resources. 

3. Very fast for execution. 

4. Greedy algorithm is used for optimization 

techniques. 

4.2 FLOW CHART OF Artificial Bee colony 

optimization 

 

Figure 5 : Flow chart of artificial bee colony 

optimization 

VI.   EXPERIMENTAL SET-UP 

To implement the proposed design and 

implementation has been done. Table 5.1 has 

shown the some constants and variables which is 

used for experimental set up. Here, the parameters 

are standard values used as benchmark for WSNs. 
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Table6.1   EXPERIMENTAL SETUP 

   

Parameters Value 

Area(x,y) 150*150 

Base Station(x,y) Moving 

Number of nodes 100 

Probability 0.1 

Initial Energy 0.5J 

Transmitter Energy 50 nJ/bit 

Receiver Energy 50nJ/bit 

Free space 

Energy(amplifier) 

1.0nJ/bit/m^2 

Multipath Energy 0.0013nJ/bit/m^

2 

Number of rounds 13,000 

Message Size 4000bits 

 

Simulation Results 

The simulation evaluation of the RZLEACH 

protocol and ABC-RZLEACH in the MATLAB 

simulator. The parameter which used in the 

simulation environmentare described in the table.  

 

EXPERIMENT RESULTS  

 

On applying the clustering technique, the 

following results will be achieved. 

 
 

 

 
Figure 6.1: packets to base station 

Fig.6.1 is showing packets transferred. X-axis is 

representing the rounds and Y-axis is representing 

the number of packets transferred. The black 

dotted line represents the performance of 

RZLEACH protocol, while the blue dotted line 

represents the ABC-RZLEACH protocol. From 

the figure, we observe that the number of packets 

transfer is 4300 in case of ABC-RZLEACH 

protocol and in RZLEACH the packets transferred 

are 3500. 

 
Figure.6.2  Remaining Energy  

Fig.6.2 is showing the remaining energy .X-axis is 

representing the number of rounds and Y-axis is 

representing the remaining energy. From this 

figure, we observe that the remaining energy in 

case of ABC-RZLEACH is 1200 while in the case 

of RZLEACH it is about 900. So more energy is 

saved in case of ABC-RZLEACH . 

 



                                                                                                                                                               
International Research Based Journal 

          www.irbjonline.in                                                  Vol(6)-Issue(3),Nov,08,2018,ISSN 2348-1943  

 

 
Figure.6.3:Dead Nodes 

 

Fig.6.3 is showing the dead nodes. X-axis is 

representingthe number of rounds and Y-axis is 

representing the dead nodes.From the figure, we 

observe that all the nodes are dead  at 900 round in 

case of RZLEACH protocol and in ABC-

RZLEACH, all the nodes are dead at 1100 rounds. 

 

 
Figure 6.4: Alive Nodes 

 

Fig.6.4 is showing the alive nodes. X-axis is 

representing the number of rounds and Y-axis is 

representing the alive nodes.From the figure, we 

observe that the nodes become alive  at 900 round  

in case of RZLEACH protocol and in ABC-

RZLEACH, the nodes are alive at 1100 rounds. 

 

 

VII. CONCLUSION AND FUTURE 

SCOPE 

To improve the energy efficiency, many protocols 

has been proposed. ABC-RZLEACH has shown 

quite significant results in WSNs environment. 

The proposed technique improves the routing 

selection process and makes the network more 

stable and efficient and have a long lifetime. This 

technique is designed in the data analysis toolbox 

used in the MATLAB tool. This work has not used 

for the 3D WSNs, therefore we will extend the 

proposed technique for 3D WSNs environment in 

future work. 
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