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ABSTRACT-The WSN comprises of vast amount of sensor 

nodes and a Sink or Base Station (BS) situated under the 

area of examination. Sensors are placed in random fashion 

i.e. with no planning in the region under examination, so 

in this case to be able to communicate with entire network 

they must adjust themselves means they must configured 

themselves. The nodes transmit the sensed information to 

BS, where data is being processed. The low energy adaptive 

clustering hierarchy algorithm is the main algorithm 

where all the nodes present within a cluster send their data 

to the local cluster head. The term MS (mobile sink) is 

used in this paper, which reduces the energy consumption 

and RN (rendezvous nodes) is used which act as a store 

point for the mobile sink. In this paper, we are using the 

ant colony optimization and tabu search for routing which 

enhances the network lifetime of a network.  

Index Terms –Wireless Sensor Network, Clustering, 

Routing, Mobile sink, Ant colony optimization, TABU 

Search. 

 

I. INTRODUCTION 

Recent researches in the area of small scale 

Microelectronic Mechanical System (MEMS) 

results in innovation of Wireless Sensor Networks 

[1,2,14](WSNs). In WSNs, sensor nodes are 

spread randomly for monitoring a certain events 

like civilian and military applications. WSNs 

made out of expansive volume of sensor nodes 

and each sensor node has limited battery life, that 

cannot be recharged because of these constraints 

energy saving, reduction in storage area and 

computational complexity are significant issues 

that should be kept in mind to enhance the lifetime 

of sensor [4,9,12]. In WSNs, essential parts of 

sensors are: a sensing component, a processing 

component, a communication component and a 

power component. The sensing component 

consists of collection of sensor nodes (which 

senses the natural parameters and generates analog 

signals) and ADC (Analog to Digital convertor), 

which gets the analog signals produced by the 

sensors and sends them to processing component. 

The processing component comprises of a micro-

controller or micro-processor with memory whose 

task is to process the signal and to control the 

sensor node. The communication component is 

used to send and receive data over communication 

channels using short range radio. The power 

component comprises of battery and global 

positioning system [to find the position of sensor 

node. 

1.1 Clustering 

Grouping of sensor nodes into clusters can 

overcome the drawbacks found in Multi-Hop 

transmission. Clustering [3] helps to reduce 

consumption of energy and improves the network 

lifetime.  In it groups are formed and each group 

has one leader called Cluster Head (CH). CH 

performs the task of data fusion and aggregation 

(means removal of redundant data); thus, reduces 

energy consumption. CH [13]nodes behave as 

pathway between nodes and the BS. The process 

of forming clusters consists of two-level 

hierarchy. Where CH nodes are at higher level and 

cluster members forms the lower level. Cluster 

members send their information to CH, then CH 

removes the redundant data and sends that 

information to the BS directly or through other 

CHs. Different algorithms were proposed to 

decrease energy consumption of sensor. LEACH 

is well known dynamic and adaptive clustering 
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algorithm proposed for WSNs. It assumes all the 

sensor nodes to be homogeneous. 

1.2 Clustering Objectives 

The clustering objectives[15] are as given below:  

a. Enhancing Lifetime of Network 

b. Fault-Tolerance 

c. Fill Handling 

II.  LEACH Routing Protocol 

Low Energy Adaptive Clustering Hierarchy 

(LEACH): LEACH protocol [5,7]is a dynamic, 

hierarchal, probabilistic and distributed clustering 

protocol proposed by Chandrakasan, Heinzelman 

and Balakrishnan in MIT for WSNs. It assumes all 

nodes to be homogeneous (means nodes are 

having similar hardware configuration and 

processing capabilities). In it clusters are formed. 

Each cluster has a head called Cluster Head (CH). 

The member nodes transmit their data to CH. CH 

aggregates all the data collected from member 

nodes and transmits that data to the BS. This 

clustering protocol is designed with the aim to 

enhance lifetime of network and to decrease 

consumption of energy by uniformly distributing 

the energy among all the nodes and by data 

aggregation. 

LEACH algorithm consists of Set-up Phase and 

Steady State Phase, which are as follows: 

Setup Phase: The setup phase consists of 3 stages 

i.e. Task Ordination (TO), Cluster Setup, and 

Scheduling. In TO, each node is assumed to be a 

Normal Node (NN). A node decides to become a 

CH is based on existing CHs percentage (which 

ranges from 5% to 10%), count of nodes 

previously selected as CH and its energy level. 

Only those nodes will participate in CH selection 

whose energy value is either equal to or greater 

than the average energy of all nodes. The sensor 

nodes that do not fulfil the required condition will 

have a delay of 1/pr (where pr is the desired CH 

%) in rounds. The node then generates a random 

number between 0 and 1. If this number is less 

than Th(nd), the node will become CH and CH 

label is attached to it. 

                                       

        

  

              
 

  
   
          

                                                 

   

    (1.1) 

Here ‘pr’ signifies CH percentage e.g. pr=5%, 

‘rou’ signifies current round and ‘Gr’ denotes 

subset of nodes that are not selected as CHs for the 

last 1/pr rounds. 

In Cluster Setup phase, an advertisement message 

is broadcasted to Normal Nodes (NNs) after CHs 

selection. The receivers of NNs must be kept ‘ON’ 

during this phase to listen the advertisement 

message broadcasted by CHs. The Carrier Sense 

Multiple Access (CSMA) technique is used for 

broadcasting the message. Each node senses the 

signal strength and attaches them to the nearest 

CH depending upon signal strength. 

In scheduling, each CH creates a schedule using 

Time Division Multiple Access (TDMA) protocol. 

During this phase the schedule is broadcasted to 

each sensor nodes regarding when they can send 

data. The nodes keep their radio ‘ON’ only during 

their allotted slot of time, which decreases the 

energy consumption of sensor nodes as each node 

knows when to transmit their data. 

Steady Phase: Data Transmission (DT) stage 

starts after clusters formation and establishment of 

schedule. In this phase, NN transmit packets to 

CH only during their allotted time slot. To 

minimize energy consumption, each NN radio will 

be ON only during its transmission time slot; 

however, all CHs and RNs must keep their 

receiver ON during the DT stage. After collecting 

data from all the nodes, CH starts performing 

aggregation of data i.e. removal of redundant 

packets. The data aggregated is then transmitted to 

the sink. 
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III.   Mobile Sink 

In WSNs existing approaches assumes the Sink or 

we can say Base Station as static. The Static sink 

[6,8]acts as gateway to sensors and users. Mobile 

Sink (MS) [11] moves along the region for 

collecting packets from CHs. Making the sink 

moving leads to reduce energy consumption and 

enhance network lifetime. 

Sink may moves either in controlled manner or in 

un-controlled manner. In controlled movement, 

the path of MS path has been already defined; in 

un-controlled movement, the sink moves 

randomly in a pre-determined area. 

IV. Rendezvous Node 

The concept of MS introduced above has a 

drawback that it cannot be closed to collecting 

data from all the nodes. So, a new method called 

Rendezvous Node (RNs) or Rendezvous Point 

(RPs) has been developed. RN[10] is defined as a 

point closer to the area of MS. RNs collects data 

from CHs and transmits this data to MS as it 

comes closer to it. MS notify RNs of its arrival by 

sending a signal called beacons. The advantage of 

RZ node is that it helps in reducing consumption 

of energy. 

To determine RZ node we need to find the 

distance of nodes from the trajectory of MS, 

which is as given below:  

yw/2 (1+Rx) <= yy <= yw/2 (1-Rx)  

                  (4.1) 

Where yw is the sampling region width, yy be the 

node location in y-direction and Rx = constant 

related to the width of region <1. 

V. ACO 

The Ant Colony Optimization was proposed by 

‘Dorigo’ in 1999. Routing protocol ACO is a 

member of swarm optimization technique that 

mimics the behaviour of natural ants, to find the 

shortest path between source and destination. In 

the beginning of algorithm, ants move in a random 

fashion. Once the food is discovered, ant’s moves 

back to their colonies leaving "markers" (a 

chemical substance called pheromones) which 

indicates the path is having a food. When other 

ants discovered these markers, they start following 

the path and while coming back to their colonies, 

they leaves pheromones ad populates the path. If 

the ants follow the same path, that path becomes 

stronger. As ants bring their food, every time they 

leave pheromones. Using this ants find the shortest 

route to food. Since pheromones is a chemical 

substance which starts evaporating with passage of 

time. Once all the pheromone evaporates, the 

source of food also gets depleted.  

 

VI.  TABU SEARCH 

Tabu Search Optimization is a technique which 

gives the solution when the optimum value is 

stuck into local optima .In this protocol, we have 

considered TSO for the cluster head selection so 

that CH can be selected efficiently. More 

importantly as TSO doesn’t come back to its 

previous solution, similarly once the node is 

selected as CH, there are definite numbers of 

rounds and rotation of CH take place before the 

same node is assigned the role of CH .TSO 

updates the Tabu list by removing the already 

obtained solutions thereby it focus on the other 

solutions. Similarly the CH nodes which are 

selected as the CH they are removed from the list 

of the nodes which are yet to become cluster 

heads.TS are often thought-about as a 

generalization of repetitive enhancements like 

militia. It’s considered an adaptative procedure 

having the flexibility to use several ways, like 

applied mathematics algorithms and particular 

heuristics that it guide to beat the constraints of 

native optimality. TS relies on ideas that may be 

employed in each computer science and 

improvement fields. Over the days TS was better 

by several researchers to suit one among the 

different popular key approach. Cutting plane 
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approach, stand-in constraint and steepest ascent 

are massive milestone within the improvement of 

TS. Tabu Search apply boundaries to direct the 

search to diverse regions. These restrictions are in 

respect of the m/m structures that may be thought 

of as intelligent qualifications. Intelligence wants 

adaptative memory and responsive exploration 

.Eg:, whereas climb a stack one remember 

(adaptive memory) attribute of methods s/he has 

traveled and makes strategic choices (responsive 

exploration) on the thanks to reach your peak or 

descent. TS conjointly uses approachable 

investigation as a result of a nasty strategic call 

could offer a lot of data than an honest random 

one to come back up with quality solutions. TS 

have memory property that distinguishes it from 

different search styles. It’s adaptative memory 

that’s conjointly completely different from rigid 

memory employed by branch and sure methods. 

Memory in TS has four dimensions: quality, 

recency, frequency, and influence. TS force a 

move to a neighbour with least value deterioration. 

TS uses memory to stay track of answers 

antecedently visited so it will forestall revisiting 

that solution. Memory-based strategies are 

hallmark of TS approaches several applications 

don’t embrace advanced features of TS since 

sensible solutions are generally achieved by easy 

styles. A basic tabu search algorithm for a 

maximization drawback. 

Algorithm TABU Search 

Start 

T: = [ ];  

S: =original result; 

S*:=s 

Repeat 

Find the best acceptable s’ є N(s); 

If f(s’) > f(s*) then s*:=s’ 

S:=s’; 

Update tabu list T; 

Until stopping norm: 

stop; 

A necessary tabu search algorithm 

Where T is a tabu list and N(s) is the set of region 

solution. 

VI. CONCLUSION 

In this paper, we have studied the Ant Colony 

Optimization and tabu search for routing .In future 

work, we can implement some other optimization 

technique on cluster head selection and also work 

on WSN 3D environment. 
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