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Abstract :- Due to recent improvement technologies in wireless communication, there has been a fastest 

growth in wireless sensor networks technologies  during the past few years. Many different architectures as well 

as algorithms and applications have been determined and implemented. The efficiency of these wireless sensor 

networks is as much as dependent on routing protocol directly affecting the network life and in wireless sensor 

network every  sensor has a limited transmission range of every sensor node to obtain the sensing data. Due to 

this limitation of wireless sensor network Clustering of node is most popular techniques preferred in routing 

operations. In this paper, cluster based energy efficient clustering technique based on artificial bee colony 

algorithm and genetic algorithm   is presented to increase the network lifetime. The name of artificial bee colony 

algorithm is come from bees cause It has been inspired by collective behavior of Bees as seeking food.  To 

minimize the energy consumption it is significant to plan a data collection path with the minimum length to 

complete the data collection work. So in this paper, we determine that this problem which  can be solve  as 

traveling salesman problem, it's also called as NP-hard problem.  This problem, we apply the concept of 

artificial bee colony and design an ABC-based path planning  of this proposal system.  

Keywords  :- Algorithms, Clustering, NP hard, Sensor Networks 

 

I. INTRODUCTION 

 Wireless sensor networks (WSN) consisting of a number of distributed sensor node and each node has it's own 

energy capacity. They are used in many distributive application areas such as environmental monitoring, 

military, health-care and many more services. In many sharing applications, nodes are in sense of future events 

which are arise in their sensing range. They try to coordinate with each-other to transmit the sensed data to an 

external base station. Because of their shared property, performing a cooperative organization for a robust 

communication is required. The sensor nodes are easily accessible to various applications .However, they are 

powered only by without changing batteries with limited energy.  System of sensor node have limited 

processing power and the sensor node used low bandwidths communication channels. By considering these 

pressure of sensor nodes, advance techniques are must required to enable reliable communications. It has 

required reliable communication as well as the network life should be long as much as possible in the 

applications of wireless sensor networks (WSN). Communication is the major factor of energy diversions in 

sensor nodes as studied in. The diversions depends on the distance between communicating elements as source 

and destination. Electronics such as sensing units and cluster of sensor nodes have also importance for energy 

consumption. Considering  GPS systems which needs large size of hardware and also require additional energy 

sources, using GPS past technology on sensor nodes causes the system to be most costly and consumer Having 

limited sources energy familiar routing protocols running on the sensor nodes. 

The cluster protocols running on these networks should be simple form, fast and easy executable that require 

low power for successful applications. The simple method to transfer information from sensor nodes to the base 

station is called flooding method. Using this method consumes too much high energy and bandwidth while 

circulate data to all over the network as well as the base station. A popular semi clustering protocol is called 

LEACH and using clusters we proposes a two-phase operation based on single- tier network. The cluster heads 

are randomly creates by using protocol and doing data aggregation processes in the clusters. LEACH-C of semi 
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cluster is an extension to LEACH protocol to more increase the energy efficiency. LEFC semi-cluster is also 

effective clustering algorithm developed for wireless sensor network (WSN), using basic information of the 

nodes propose their belongings to clusters. Sensor nodes are usually deployed randomly and these protocols are 

not suitable for many wireless sensor network (WSNs) applications. 

 

II. RELATED WORK 

 

To use low   energy consumption  of data collection in sparse wireless sensor network using mobile To lower 

the energy consumption of data collection in sparse WSN using mobile robot, considerable efforts have been 

devoted to finding the shortest robot travelling path. Yuan et al. use an evolutionary algorithm which first 

constructs the path by sensors collaboration and then fixing   the meeting point of each sensor by a given angle 

to the collaboration.  Combine   greedy and ant   colony   optimization algorithm to use solve the traveling path 

planning problem. They first evaluate the first solution by greedy algorithm and use ACO to shorten the path by 

adjusting meeting point’s permutation. Consider a scenario where multi-robots are exploited to collect data from 

each particular sensor. After that .They divide the wireless network into different area based on   number of 

robots and then find the travelling path for each region. Recently Chiuetal.  consider situations including sensors 

with extending   wireless communication ranges and propose a clustering based parallel genetic algorithm to 

plan the traveling root. Every studies formulate the robot path planning into a TSPN problem, which also has 

attracted much attention in the literature. Elbassionietal.  Propose an approximate algorithm which find a set of 

communication points and then permutated them to produce a TSPN route by greedy algorithm. Gentilinietal 

formulate TSPN into a non convex mixed-integer nonlinear program (MINLP) and then transform. And  all the 

integer variables are fixing by convex non linear program .  A special case of TSPN is known as TSP, which 

also has been widely studied in the literature. Many swarm intelligence algorithms based solutions have been 

developed Literal. Propose a discrete ABC algorithm combining the destruction and built phases of each greedy 

algorithm to solve TSP with time windows. Karabogaetal. Recently show that ABC algorithm is suitable for the 

combinatorial optimization problems like TSP.However, how to apply ABC for more general TSPN that beyond 

pure combinatorial optimization is still under investigated and therefore we are motivated to study this issue. 

Robot, considerable efforts have been devoted to finding the shortest robot travelling path. Yuanetal. use an 

evolutionary algorithm which first constructs the path by sensors coordinates and then fix the meeting point in 

each sensor by a given angle to the coordinate. Comarelaetal. combine greedy and Colony optimization 

algorithm to solve the traveling path planning problem. They first construct the initial solution by greedy 

algorithm and use ACO to shorten the path by adjusting meeting point’s permutation. Tekdasetal. Consider a 

scenario where robots are exploited to collect data from sensors. They divide the network into different area 

based number of robots and then find the travelling path for each region. consider situations a clustering-based 

parallel genetic algorithm to plan the traveling root node every study formulate the involving sensors with 

overlapping communication ranges and propose robot path planning into a TSPN problem, which  has too much 

attention in the literature. Elbassionietal propose an approximate algorithm, which first finds a set of meeting 

points and then permutated them to produce a TSPN route by greedy algorithm .And formulate TSPN into a non 

convex mixed-integer nonlinear program (MINLP) and then transform it a convex nonlinear program by fixing 

all the integer variables. A special case of TSPN is known as TSP, which also has been widely studied in the 

literature. Many swarm intelligence algorithms based solutions have been proposed. Literal. propose a discrete 

ABC algorithm combining the destruction and construction phases of iterated greedy algorithm to solve TSP 

with time windows. Karabogaetal. recently show that ABC algorithm is suitable for the combinatorial 

optimization problems like TSP. However, How to apply ABC for t general TSPN that further pure optimization 

is still under investigated and therefore we are motivated to study this issue. 
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III. DESIGN AND SPECIFICATION 

 

3.1. Energy efficient single semi-cluster base Algorithm:- 

 In propose system each sensor in the network becomes act as cluster-head (CH) with probability p and show 

itself as a cluster-head to the sensors within its radio range. We call these cluster-heads the volunteer cluster-

heads. This broadcast is forwarded to all the sensors that are no more than h hops away from the cluster-head. 

Any sensor that receives that kind of advertisements and is not itself a cluster-head joins the cluster of the 

closest cluster-head. Any sensor that is neither a cluster-head nor has joined any cluster itself becomes a cluster-

head we call these cluster-heads the forced cluster-heads. Because we have limited the advertisements 

forwarding to h hops, if a sensor does not receive a CH broadcast within time duration tm (where tm units is the 

time required for data to reach the cluster-head from any sensor h hops away) it can assume that it is not within 

h hops of any volunteer cluster-head and hence become a forced cluster-head. Moreover, since all the sensors 

within a semi-cluster are at most h hops away from the cluster-head and transmit the aggregated data 

information to the processing center after every t units of time. This limit on the number of hops thus allows the 

cluster-heads to schedule their transmissions. This is a distributed system and does not demand for clock 

synchronization between the sensors. The energy used in the network for the information or data gathered by the 

sensors to reach the processing center will depend on the parameters pand h of our algorithm. Since the 

objective of our work is to organize the sensors in clusters to minimize this energy conumption we have to find 

the values of the parameter pand h of our algorithm that would ensure minimization of energy consumption. We 

derive expressions for optimal values of pand h in the next subsection. 

 

 

Fig 1: Energy efficient single semi-cluster base Algorithm 

 

 

3.2. Hierarchical Clustering Algorithm:- 



International  Journal of Emerging Trend in Engineering and  Basic Sciences (IJEEBS) 

                    ISSN (Online) 2349-6967   Volume  2 , Issue 1(Jan-Feb 2015), PP1-5 

 

www.ijeebs.com                                                                809 | Page 

 We have allowed only one level of Clustering in previous section. Hierarchical Clustering Algorithm allows 

more than one level of clustering.  Assume that there are k levels in the clustering hierarchy with level 1 being 

the lowest level and level k being the highest. In this c Hierarchical clustered environment, the sensors 

communicate the gathered data to level-1 cluster-heads (CHs). 

 

Fig 2: Hierarchical Clustering Algorithm 

 

The level-1 CH aggregates this data and communicate the aggregated to level-2 CHs and so on. Finally, the 

level-k CH communicate the aggregated data to the processing center. The cost of communicating the data 

information from the sensors to the processing center is the energy spent by the sensors to communicate the 

information to level-1 cluster-heads (CH), plus the energy spent by the level-1 CH to communicate the 

aggregated information to level-2 CHs, plus the energy spent by the level-h CH to communicate the aggregated 

data information to the information processing center. 

 

3.3 Artificial bee colony algorithm:- 

Artificial bee colony algorithm is motivated by foraging behavior of bee and defined by Karabogaetal. ABC 

algorithm has been successfully applied to various fields and proved high efficiency than some other many 

optimization algorithms The main ABC algorithm is developed for solving multi-variable function problem 

while in TSPN problem the meeting point p is just a multi variable in each circle.  We use ABC algorithm for 

solving TSPN problem. ABC contains three groups of bees which are Employed bees, Scout bees and on Looker 

bees. The search procedures are carried out by those artificial bees iteratively and can be summarized as follows. 

Employ bees searching food sources within the neighborhood of the initial food sources in their memory and 

they share new food sources information with onlooker bees which then search a new food source according to 

the received information Like finding out a new one from the neighborhood of existing food sources. Scout bees 

search a new food source in randomly when an employ bee abandons a food source. At the beginning, ABC 

algorithm generates a large number of food sources randomly. A food source represents a possible solution. The 

employed bees produce a modification on the position of the food source in their memory. 
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3.3.1Genetic algorithm:- 

In a typical WSN application, sensor nodes collect data from nearest nodes and send it to the destination which 

is a neighbor node or the base station. In this approach every cluster head gather data from the common 

phenomena from every sensor nodes and then aggregate this raw data to form the final abstract data. The main 

idea in the aggregation of data is to combine the data obtained from different sensor nodes in a neighborhood 

eliminate redundancies by performing simple processing and minimize the total amount of data transmission 

before transferring data to the base LEACH protocol, one of the most popular clustering method used for WSN 

improves the network life time extremely. It assumes that every node has a capability of reaching to the base in 

a single hop. 

 

3.3.2WSN routing protocols using artificial bee colony algorithm:- 

In the paper, the outline of WSNs routing protocols using ABC algorithm are developed for the networks having 

no global positioning system. The main aim of the operations of these protocols is to increase the network life 

by maximizing the number of transferred data packages with clustering. The clustering system of the proposed 

protocols is based on the clustering technique of LEACH protocol where cluster heads doing data aggregation 

processes of their clusters. Cluster-heads use MAC in intra-cluster communication and CDMA MAC 

communication with the base station. The main operational difference between the protocols and LEACH is the 

selection process of cluster heads (CH). Clustering head selection is performed by ABC algorithm in proposed 

protocols while LEACH uses a random selection method. The proposed wireless network clustering protocol is 

based on a centralized control algorithm that is implemented by the base station. The base station is node with 

unlimited energy supply. 

 

IV. CONCLUSION  

 In this paper, Defined and in ventilated a novel semi distributed clustering protocol for WSN based on a novel 

localized metric. The calculation of this metric is very efficient and linear in the number of nodes and also in   

the number of links. Proved that it is very efficient in terms of communication cost and in terms of prolonging 

network lifetime The protocol is able to reap significant performance gains and   reducing the number of rebreed 

casting nodes. Simulated an environment to evaluate the performance of the protocol and protocols using JSims 

simulator. Comparison with protocols based on residual energy (LEACH, HEED). 
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