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Abstract :  The  multi hop wireless sensor network has the lossy links and energy resource constrained nodes. Energy efficiency is 

the most important constrained in WSN, in such network due to their constraints in energy consumption, memory and power 

resources, the performance optimization is a very big issues or challenging task in the wireless sensor  networks. In this paper we 

used fuzzy based data aggregation methodology to select appropriate cluster head and non faulty node. The cluster head transmit 

the aggregated data from the cluster head to the sink node and removes the redundancy as well as unnecessary data forwarding. 

These techniques effectively select the cluster head and malicious node based on the system parameter and data aggregation 

process in the network. By simulation result we, show that our methodology has increase the throughput and packet delivery ratio 

with redundant packet drop and less energy consumption based on rate. 

 

IndexTerms – Wireless Sensor Network (WSN), Aggregation, Cluster Head, Throughput. 

  

I. INTRODUCTION 

This section brings out the motivation for efficient data collection methods in the wireless sensor network to reduce 

energy consumption. The research objectives and the major components of the proposed work are described.  

Today, many infrastructural levels based applications are shifting to wireless networks such as an internet. This 

transformation is useful as it increases the outcome at the reduced cost[1,2]. But, along with it, there are many challenges such as 

data collection and energy consumption, hence providing researchers, a new and abundant platform technological platform names 

for Wireless Sensor Network (WSNs)[3]. The absolute essential factors associated with WSN are power or energy consumption, 

energy cost complexity and data collection [4,5]. Among all of them, the most significant function is data collection in a 

competent and well primed method. This process consisting different types of nodes such as source node for data collection from 

sensors and destination node collects it from source nodes. Such a technology is preferred from wired approach because it 

provides lot of flexibility in requisites of costs and efforts.[6,10] 

 

Figure 1.1 shows that a Wireless Sensor Network is part of an Ad-Hoc network and an Ad-Hoc network also the part of a 

wireless network. Wireless Sensor Network has lots of limitations as compared to an Ad-Hoc network in term of data storage, 

data processing, an existing energy resource and so on[11,14]. Wireless Sensor Network is usually considered being energy 

limited because of sensor node operates with a small battery source and replacement of such kind of energy resource is not 

promising. Figure 1.1 shows wireless sensor networks are belonging to an Ad-Hoc network and the protocols or rules defined for 

Ad- Hoc network cannot be used similarly in Wireless Sensor Network [4,5,15,16,17] 

 

Figure 1.1 :Wireless Network [4] 
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1.1 Sensor Node  Architecture 

Figure 1.2 shows the sensor node architecture on a sensor board [8]. Here, we can see that each sensor consists of four 

main components, namely sensing unit, processing unit, transmission unit and power unit. Also, it has two alternative components 

that are position finding system and mobile component. It is worth noting that each sensor has limited resource in terms of energy, 

bandwidth, processing and memory which bring research challenges like routing, localization, etc[20-24]. 

 
Figure 1.2:  Sensor Node Architecture [8] 

II. LITERATURE SURVEY 

Leandro A. Villas et.al.[2013] used a spatial correlation algorithm for efficient data collection. In that work they consider the 

problem of constructing a spatial correlation aware dynamic and scalable routing structure for data collection and aggregation 

in WSNs. Although there are some solutions for data aggregation in WSNs, most of them build their structures based on the 

order of event occurrence [29]. 

Abderrhimet. al. [2013] used a novel data aggregation scheme that exploits compressed sensing (CS) to achieve both recovery 

fidelity and energy efficiency in WSNs with arbitrary topology. They make use of diffusion wavelets to find a sparse basis that 

characterizes the spatial correlations well on arbitrary WSNs, which enables straightforward CS-based data aggregation as well 

as high-fidelity data recovery at the sink. Based on this scheme, they investigate the minimum-energy compressed data 

aggregation problem [32]. 

Weifa Liang et.al.[2013] used sensors for data gathering, they formulate a novel constrained optimization problem, namely, the 

capacitated minimum forest (CMF) problem, for the decision version of which they first show NP-completeness. They also 

devise approximation algorithms and provide upper bounds for their approximation ratios. Finally they evaluate the 

performance of the proposed algorithms through experimental simulation [33]. 

Table 2.1: Summary of data aggregations on clustering and data compression protocol of WSN in term of disadvantage 

and future scope 

Author Journal Year Methods Disadvantages Future  

Scope 

Cheng Zhao[52] IEEE JOURNAL 2015 T-CCDA (Treelet Based 

Cluster Compressive Data 

Aggregation 

Tree based structure used 

for CH selection 

Use Cluster based 

approach for CH 

Selection 

Fen Zhou[66] IEEE  SENSOR 

JOURNAL 

2016 FAM,HAM and Mixed 

Integer Linear 

programming 

Location of the CH is pre 

computed 

CH choosing a rely 

node from its adjacent 

Mohammad Abu 

Alsheikhet. Al. 

IEEE JOURNAL 2016 compressing neural 

networks 

Training required for CH 

Selection and Data 

compression 

Node may be self 

configurable 

HasanHarb et. 

al.[70] 

IEEE 2017 Aggregation at the CH 

using Distance Function 

Repeated iteration Low Message 

overhead 

NitinGoyal et.al. 

[72] 

ELSEVIER 

JOURNAL 

2017 K-means and Round Based 

Clustering scheme 

CH selected based on K 

value 

Uniform node 

distribution 

Wenliang Wu et. 

al [73] 

IETE JOURNAL 

UNDER IEEE 

JOURNAL 

PUBLICATION 

2017 Leach and I-Leach Routing 

protocol 

Algorithm implemented 

on some node 

Inter Cluster 

communication using 

TDMA 

III. ENERGY MODEL FOR WSN 

Energy consumption and energy modeling are important issues in designing and implementing of Wireless Sensor Networks 

(WSNs), which help the designers to optimize the energy consumption in WSN nodes. The first step is to reduce energy 
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utilizationin WSNs havingprior knowledge about the sources of energy utilization. Therefore, to evaluate a communication 

protocol, precise energy model is required. Figure 1.3 shows the radio energy model for WSN.[11,34-40] 

 

Figure 3.1: Radio Energy Model for WSN 

In WSN locations of nodes are not specific because of which lot of the energy is dissipated throughout communication. If the 

distance between communicating nodes is less energy dissipation will be less and if more energy dissipations will be more. The 

above Figure 1.3 depicts the energy dissipation process.[12, 45-50] As per energy model shown in figure 1.3, for transferring 

m-bits of packets over a distance d in network, the total energy utilization by a single node is given by: 

 𝐸𝑇𝑥( 𝑚, 𝑑 ) = 𝐸𝑇𝑥−𝑒𝑙𝑒𝑐(𝑚 ) +  𝐸𝑇𝑥−𝑎𝑚𝑝( 𝑚, 𝑑 ) 3.1 

𝐸𝑇𝑥 ( 𝑚, 𝑑) = {
𝑚 × 𝐸𝑒𝑙𝑒𝑐 +  (𝑚 × 𝐸𝑓𝑠  ×  𝑑2   𝑑 < 𝑑0

𝑚 × 𝐸𝑒𝑙𝑒𝑐  +  (𝑚 ×  𝐸𝑎𝑚𝑝  × 𝑑4, 𝑑 ≥ 𝑑0

 3.2 

While the energy utilization for receiving that message is given by: 

ERx(m) = m × E (elec ).                                          3.3 

IV. PROPOSED MODEL 

The aim of proposed algorithm is to minimize the energy consumption at the cluster level by forming an optimal data gathering 

chain. In a protocol is proposed based on three fuzzy parameters such as remaining battery power, mobility, and distance to 

base station to elect a super cluster head (SCH) among the CHs. But the major drawback of this protocol is that the lifetime of 

the network remains constant irrespective of the mobility of BS. The proposed methodology has improved the algorithm that 

extends the network lifetime 22% compared to LEACH. But, the proposed algorithm approaches to a single hop clustered 

WSN and may not scale well for larger applications. 

Algorithm for Cluster head selection 

1. Let N sensor node distributed randomly over A*A region where K clusters are assumed 

2. N sensor nodes were divided into different level  

3. Level should be numbered according to the distance of base station 

4. Elect the cluster head at level based on fuzzy inference rule model 

5. Apply if then else to elect cluster head 

6. One sensor node with higher energy, distance to base station, node density, distance from node, distance from centered 

to base stationed Probability 

7. Base station collect the aggregate data from cluster head 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.14: Block Diagram of Fuzzy Inference System 
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4.1 Proposed Model consist of four component 

1. Fuzzifier : Translates inputs or crips values to fuzzy values 

2. Fuzzification model: The inference engine combine rules and given mapping from input fuzzy set to output fuzzy sets 

3. Type reducer or DeFuzzifier: The type reducer generate a type 1 fuzzy set on which is then converted to a numeric or 

through running the defuzzifier 

4. Knowledge base- contain a set of fuzzy rules and membership function set known as data base  

  

V. RESULTS AND DISCUSSION 

 In this section the simulation and performance of proposed method is analyzed and the result are conducted of 

various technique using MATLAB 7.10.0. The results of proposed technique are computed with the LEACH, PEGASIS and 

TEEN. The proposed methodology has been simulated and experimented for network size of 500 nodes. 

Table 5.1: Simulation parameter 

Parameters Values 

Simulator MATLAB7.10.0 

Number of Nodes 200 

Topology  Random 

Area size 100*100 

Initial Energy 0.4J 

Routing Single Hope 

Size of Packet  256 

Proapagation Type  Amplifier 

 

 

Figure 5.1 Throughput of the Proposed 

System 
Figure 5.1 Lifetime of the proposed System 
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 Figure 5.1 shows the total throughput of the network and it clearly shows that the throughput of the proposed 

methodology is increased. Figure 5.2 show the lifetime of network and it show that lifetime of proposed methodology is more as 

compare to the existing methodology. 

 

 

 

Our basic metric for packet delivery performance is based on the number of packet not successfully received at the base 

station or cluster head. Figure 5.3 shows that the implementation of total packet delivered to base station.  

Figure 5.5 shows Network consumed energy in different rounds. As can be seen consumed energy by proposed 

methodology compared to LEACH, PEGASIS and TEEN   in the lower rounds is less. Figure 5.5 represents Network Residual 

energy indifferent rounds It clear that Network Residual energy in Proposed Methodology in each round is less than LEACH, 

PEGASIS and TEEN Comparing the number of dead nodes per round between three algorithms is given in Figure 5.5. Our 

simulations were run for 500 times for each algorithm and a run time (The time it takes for half of the nodes die) was observed.  

Figure 5.3 Total No of packet delivered to 

Base station 
Figure 5.4 Transmit and Receive rate 

Figure 5.5 Total Energy Consumption  

Figure 5.4 Transmit and Receive rate 
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VI. CONCLUSION 

Considering energy conservation in the design of WSNs, the challenges of attaining energy efficient solutions with 

data aggregation using fuzzy logic clustering are data compression using RLE. A novel unified framework for 

collaborative sensing and cooperative communication is proposed for resource constrained WSNs. 

The basic LEACH, TEEN and PEGASIS protocol is a promising protocol and provides an opportunity to improve in 

various parts of the communication protocol so that the applicability of the protocol can be widely extended. In this research 

work, the entire sensor network is divided into number of levels and at each level, efficient Cluster Head is elected based on 

Mamdani Fuzzy logic Model. Six fuzzy parameter are consider such as battery power, distance to base station, node density, 

probability, distance from node and distance from centroid. Each Cluster Head sends the data the first level to the last level till it 

reaches at the base station. The novelty of the protocol utilizes the concept of MamdaniFuzzy Logic justifying that fuzzy logic 

model handles real time problems more accurately than any other probabilistic model. Again, Type 2 Fuzzy Logic Model handles 

the measured level of uncertainties more accurately than Type1 Fuzzy logic model.The throughput of the proposed methodology 

is higher as compare to the LEACH, PEGASIS and TEEN. Again it clarify that the throughput of proposed methodology 50% 

more than the LEACH, PEGASIS and TEEN. 
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