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Abstract—.Routing and clustering are one of the 

aspects to make the path more efficient and stable in 

wireless sensor network. These are the key 

challenges which provide effectiveness to wsn. 

Several other optimization techniques are available 

like ant colony optimization, particle swarm 

optimization, artificial bee colony optimization etc. 

But hybrid approach of TABU and PSO is a 

promising one. The integration of TS to PSO allows 

algorithm to sustain the population diversity and 

avoiding directing to misguiding local optima. 

Average energy consumption is high in TS as 

comparison with PSO and less calculation time is 

utilized in TS than PSO. The output of the 

experiment show that the optimize algorithm not 

only reduce the number of paths but also finding the 

shortest path at the place of largest path. The 

simulation result shows that combination of TABU-

PSO performs better than Energy Efficient PSO in 

terms of dead nodes, alive nodes and throughput of 

the network. 
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I. INTRODUCTION 

The Sensors are mainly used to sense the 

environment and to gather the data to a centralized 

location.  Advent of processing devices and 

networks makes it as ―Wireless Sensor Network‖. 

Development in Semi-conductor technology and 

Networking methods have stimulated the use of 

sensor networks for observing and information 

collection. In Wireless sensor network, information 

collected by sensors is gathered at a distant location 

for analysing and computation purpose via wireless 

links. Some applications of wireless sensor network 

include medical, environmental, transportation, 

military, entertainment, homeland, defence, and 

crisis management etc. Alike to other 

communication systems, wireless sensor network 

systems development has a diversity of origins. The 

history of development can be briefly alienated into 

four phases: [1] 

Phase 1: During the cold war period, there was a 

need to monitor and detect the positions of enemies 

which gave birth to number of projects such as 
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Sound Surveillance System and radar networks 

developed by United States. 

Phase 2: DARPA (Defense Advanced Research 

Projects Agency) of United States Department of 

Defense initiated the research programs in the early 

1980s that were basically focused on advance 

developments on new technologies and protocols of 

wireless sensor networks. 

Phase 3: Projects undertaken by DARPA laid the 

foundation for military applications developments 

based on wireless sensor networks. Huge amount of 

money spent on newer technologies made the 

development faster in early 1990s. 

Phase 4: Recent advancements in semi-conductor 

technologies and networking techniques directed an 

innovative stage in the growth of sensor network 

technology. In 2000‘s IEEE released the first 

version of IEEE Standard i.e. 802.15.4 standard 

―Low Rate Wireless Personal Area Networks‖ 

which is the base for recently introduced standards 

such ZIGBEE. 

From last few decades researchers are making 

exertions for Wireless Sensor Network (WSN) 

routing technology with more power efficient 

protocols. Diverse government and research 

agencies are trying to put different proposals for 

Wireless Sensor Technology advancements. 

 

Figure 1. A typical Wireless 

Sensor Network 

Wireless sensor network contains battery 

functioned small nodes which are positioned over a 

wide geographical area to monitor the events and to 

accumulate the collected data to a distant 

centralized location called as base station as shown 

in Figure 1. Nodes are installed in such a way that 

the entire area is in the coverage of wireless nodes 

the deployed nodes sense the data from its 

neighborhood and transmit the collected data for 

further processing [2].  

The main distinction between ad hoc networks and 

Wireless Sensor Networks is their applications 

area. Ad-hoc networks primarily focus on 

communications aspects whereas wireless area 

networks focus more on monitoring and 

information collection [3]. 

Wireless nodes are bound by several resource 

restrictions such as the memory availability, battery 

power, bandwidth requirement and the data rate. 

These tiny nodes may work for a longer duration of 
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time from few months to many years depending 

upon the application requirements, so the battery 

power needs to be employed proficiently so as to 

extend the network life time. Sleep Mode operation 

of nodes is efficient way to increase the life time 

[4]. 

Nodes wakes-up only when there is a need to sense 

the environment. In order to save the maximum 

battery life, the sensor node should communicate by 

using a special routing technique [5]. 

The rest of the paper is prepared as follows. 

Section II presents an overview of energy efficient 

PSO. Section III presents TABU search . Section IV 

gives the simulation results and analysis and 

Section V concludes the work. 

II. ENERGY EFFICIENT PSO (EPMS) 

The main aim of this protocol is to conserve the 

energy in communication to prolong the 

network lifespan. Energy efficient PSO based 

routing algorithm with Mobile Sink support for 

WSNs, which we name it EPMS for short.  EPMS 

routing algorithm mainly combines the virtual 

clustering and mobile sink techniques during 

routing process.[6] 

Firstly, it uses the PSO algorithm to divide the 

network into several regions. In each region, the 

EPMS uses a similar clustering algorithm to select 

the cluster head nodes inside each cluster. It 

combines with the two conditions of the region of 

the gravity center of the distance and the energy of 

the node.[7] 

Then, the EPMS defines three kinds of data packet 

formats: Hello, Message-s and Message-h packets. 

The Hello packet is used to determine which cluster 

area send data to the mobile sink. The Message-s 

packet sends data to the sink node, and the 

Message-h sends information to the cluster head. 

EPMS can balance energy consumption, prolongs 

network lifetime and reduces the transmission delay 

based on the extensive simulation results . 

III.   TABU SEARCH 

Tabu Search Optimization is a system which gives 

the arrangement when the ideal esteem is stuck into 

nearby optima .In this convention, we have 

considered TSO for the group head choice so that 

CH can be chosen proficiently. All the more 

critically as TSO doesn't return to its past 

arrangement, comparably once the hub is chosen as 

CH, there are clear quantities of rounds and pivot of 

CH happen before a similar hub is doled out the job 

of CH.TSO refreshes the Tabu rundown by 

evacuating the as of now acquired arrangements 

along these lines it center around different 

arrangements. Likewise the CH hubs which are 

chosen as the CH they are expelled from the 

rundown of the hubs which are yet to progress 

toward becoming bunch heads. TS are regularly 

pondered as a speculation of monotonous upgrades 

like state army. It's viewed as an adaptative 

methodology having the adaptability to utilize a few 

different ways, as connected science calculations 

and specific heuristics that it manual for beat the 
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limitations of local optimality. TS depends on 

thoughts that might be utilized in every software 

engineering and improvement fields. Throughout 

the days TS was better by a few analysts to suit one 

among the diverse mainstream key methodology. 

Cutting plane methodology, remain in requirement 

and steepest climb are monstrous achievement 

inside the improvement of TS. Tabu Search apply 

limits to guide the inquiry to various areas. These 

limitations are in regard of the m/m structures that 

might be thought of as clever capabilities. Insight 

needs adaptative memory and responsive 

investigation .Eg:, while climb a stack one recollect 

(versatile memory) property of strategies s/he has 

voyage and settles on vital options (responsive 

investigation) on the gratitude to achieve your 

pinnacle or plunge. TS conjointly utilizes agreeable 

examination because of an awful key call could 

offer a great deal of information than a genuine 

arbitrary one to return up with quality arrangements. 

TS have memory property that recognizes it from 

various hunt styles. It's adaptative memory that is 

conjointly totally unique in relation to inflexible 

memory utilized by branch and beyond any doubt 

techniques. Memory in TS has four measurements: 

quality, recency, recurrence, and impact. TS power 

a move to a neighbor with least esteem crumbling. 

TS utilizes memory to remain track of answers 

aforesaid visited so it will hinder returning to that 

arrangement. Memory-based systems are sign of TS 

approaches a few applications don't grasp propelled 

highlights of TS since reasonable arrangements are 

for the most part accomplished by simple styles. A 

fundamental tabu look calculation for an expansion 

disadvantage [8]. 

 

Algorithm of 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. 

Advantages of Tabu Search 

1. It is intuitive, since it typically doesn't 

embody random parts. 

2. it's settled, and chooses the most effective 

choice obtainable to boost a solution.[9] 

 

Particle Swarm Optimization (PSO) 

Particle swarm optimization is one of the family 

members among swarm intelligence. Particle 

swarm improvement manages problems forlocating 

a best arrangement and in a very n 

dimensional house it all right is also spoken to as a 

surface or purpose. Here each molecule finds the 
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solution for the difficulty, to do as such theory are 

plotted in the space and chose with an underlying 

speed, and a correspondence channel between the 

particles. When Associate in Nursing underlying 

speed area unit connected, Particles begins 

travelling through the arrangement space and 

quickens towards alternate particles which have 

better wellness esteems inside their correspondence 

gathering. The principle chief of this 

system once contrastedwith alternative worldwide r

eduction procedures is that the tremendous range of 

people that create the molecule swarm 

cosmetics this method strikingly adaptable to the 

issues of neighbourhood minima. Particle 

swarm improvement (PSO) was initial conferred by 

Kennedy and Eberhart.It is 

a typically new random advancement 

procedure which will reenact the swarm conduct of 

feathered creatures running. In 

PSO, someone within the swarm, called a molecule, 

speaks to a potential arrangement. Every 

molecule encompasses eudemonia esteem and a 

speed, and it takes in the encounters of the swarm to 

scan for the global optima [10,11,12] 

 

 

 

 

Figure 2. Particle Swarm Optimization 

 

In the Particle swarm improvement 

conduct wherever each particle once chosen with 

some underlying speed begins traveling through the 

arrangement house. They quicken toward alternate 

particles that have higher eudemonia esteem. When 

every one of the particles finds the best 

arrangement, in the above figure it is spoken to as 

P_best^i and P_best^j. Among these got 

arrangement the best arrangement is again 

determined which is spoken to in the above figure 

as g_(best.) 

It Mimics the social behaviour of birds called 

‗Particle‘. 

Each particle has  

1. Position 

2. Velocity 

3. Position of particle ‗i‘ at time ‗t‘ is denoted 

by xi(t) 

Where i= index of particle 

x is a vector position. 
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4. Velocity of particle at time ‗t‘ is denoted by 

vi(t) 

Advantages 

1. Easy to implement. 

2. Only few parameters need to adjust. 

3. Efficient global search. 

4. Good answer as a result of its ability to 

flee from native best  

5. Quick result. 

Hybrid TABU/PSO optimization 

An algorithm based on TS and PSO is proposed for 

optimizing the routing in Wireless Sensor Network. 

PSO hold benefits such as greater convergence, 

resolving optimization efficiently, minimized 

population diversity and directing early converging 

towards a local optima. On other hand, TS is 

optimization method that could hypothetically 

congregate to global optimum solution, however it 

acquires more time span to attain near global 

minima The integration of TS to PSO allows 

algorithm to sustain the population diversity and 

avoiding directing to misguiding local optima. 

Average energy consumption is high in TS as 

comparison with PSO and less calculation time is 

utilized in TS than PSO. By combining both 

tradeoff between the two is avoided. Proposed 

TABU- PSO shows the reduction of average packet 

rate and average end to end delay [13,14]. 

IV.   Simulation Results and Analysis 

We have utilized MATLAB to tentatively check our 

results. The parameters utilized throughout the 

whole course of simulation have been recorded in 

Table 1. Additionally, we have assessed EPMS and 

TP-EPMS. 

 

Area of simulation 

 

150 × 150 

m2 

Number of nodes 

 
100 

Єfs (energy used in short distant 

communication) 

 

10 

pJ/bit/m2 

Єmp (energy used in long distant 

communication)     

       

0.0013 

pJ/bit/m4 

l (length of data)      

                                                          
2000 bit 

Ee (Initial energy of the nodes)   

                                     
0.5 J 

ET (Transmitting energy) 

 
50 nJ/bit 

ER (Reception Energy)         

                                           
50 nJ/bit 

Ebf (Energy consumption in Beam 

Forming)                 
5 nJ/bit 

Table 1: Simulation Parameters 

Dead Nodes:- This is the graph of dead nodes in 

EPMS and TP- EPMS protocol. The network 

lifetime can be evaluated by using the number 

of dead nodes. It has been found that the number 

of nodes die earlier in EPMS protocol. Here, we 

can see from the graph that all the nodes are die 

at the round of 2000 in case of EPMS and 2400 

in case of TP- EPMS . 
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Fig 3. Dead nodes versus rounds 

Comparison of network lifetime:-  

This is the graph of network lifetime. This graph 

shows the comparison of network lifetime by 

the sensor nodes. Here, we can see from the 

graph that all the nodes are die at the round of 

2000 in case of EPMS and 2500 in case of TP- 

EPMS . 

  

 

 

Fig 4. Network lifetime versus rounds 

Remaining Energy:-  

This is the graph of remaining energy, how much 

energy is left with the rounds. From the graph, 

we can see the remaining energy with EPMS 

goes to 2000 rounds, whereas in the case of TP- 

EPMS the remaining energy goes to 2500 

rounds means more work can be done with TP- 

EPMS protocol. 

   

 

Fig 5. Remaining energy versus rounds 

 

V. CONCLUSION 

For reducing the energy consumption, we proposed a 

hybrid routing technique which is called hybrid TP- 

EPMS based on swarm intelligence. Hybrid TP- 

EPMS helps to find out the shortest distance for 

routing process and thereby enhancement can be 

done in network lifetime. In case of remaining 

energy with EPMS goes to 2000 rounds, whereas in 

the case of TP- EPMS the remaining energy goes to 

2500 rounds means more work can be done with 

TP- EPMS protocol. For the proposed work, we are 



                       International Research Based Journal 
                   www.irbjonline.in                                                                          Vol(6)-Issue(2),June,27, 2019,ISSN 2348-1943  

 

 

using wireless communication and data analysis 

toolbox of Matlab2013a. The proposed protocol 

shows the better improvement over existing 

protocol. 
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