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Abstract 

Wireless sensor networks (WSNs) are attracting 

attention to increasing research Extensive 

spectrum of applications, including monitoring, 

tracking and Border monitoring, intelligent 

transportation system for monitoring traffic density 

And to monitor the road conditions, and 

environmental applications, for example, 

environment Pollution, water quality, agriculture. 

Lifetime enhancement has constantly been a vital 

issue as most of the Wi-Fi sensor networks (WSNs) 

operate in unattended environment wherein human 

get entry to and monitoring are nearly infeasible. 

Clustering is one of the maximum powerful 

strategies which can arrange the system operation 

in related way to wait the community scalability, 

minimize electricity consumption, and reap 

prolonged network lifetime. To conquer this 

problem, modern researchers have prompted the 

proposition of many several clustering algorithms. 

However, maximum of the proposed algorithms 

overburden the cluster head (CH) in the course of 

cluster formation. To conquer this problem, many 

researchers have provide you with the concept of 

fuzzy common sense (FL), which is applied in WSN 

for decision making. These algorithms focus at the 

performance of CH, which will be adoptive, 

flexible, and clever sufficient to distribute the 

burden some of the sensor nodes which could 

beautify the community lifetime. But regrettably, 

most of the algorithms use kind-1 FL (T1FL) 

model. In this paper, we suggest a clustering 

algorithm on the premise of c program language 

period kind-2 FL model. 

Keywords: Type-2 Fuzzy Logic, Wireless Sensor 

Network, Cluster Head, Clustering Algorithm 

I. INTRODUCTION: 

.A WSN is composed of a number of 

sensor nodes (SN) transmitting wirelessly 

the records they seize. An SN is generally 

composed of an electricity unit, processing 

unit, sensing unit, and communique unit. 

Power intake is the main limiting issue of 

an SN. In reality, SNs are in preferred 

required to perform autonomously and 

independently for a huge time period in 

areas in which strength infrastructure 

might not be available. Thus, battery-

powered SNs need to be able to operate 

with very low strength consumption. Some 

SNs have batteries rechargeable through 

solar electricity, therefore ensuring longer 

self-sustaining operation. The processing 

unit is accountable to accumulate and 

process alerts captured from sensors earlier 

than transmitting them to the network.The 

sensing unit is a device that produces a 

measurable reaction to an exchange in a 

physicalcondition like temperature or 

stress. The wireless communication unit is 

responsible fortransferring the senor 

measurements to the outside world, e.g., to 

be saved on a server, wherein they may be 

distributed on the internet or accessed by 

way of specialized employees. The 

wireless verbal exchange unit also can 

make sure a mechanism for advert-hoc 

communication between SNs forming a 

WSN [1]. In truth, in a few scenarios, it 

might be extra energy green to transmit a 

message through multi- hop 

communications over short distances as 

opposed to a single hop long distance 

transmission to the base station (BS).And 

correctly. It is noteworthy that 

transmission power that dominates 

ordinary electricity consumption is 

proportional to the distance between the 

transmitter and receiver. In order to lay 

outan appropriate protocol, it is important 

to apprehend the parameters that are 
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relevant to the programs. Few of them are 

mentioned here. 

• Self-Organizing Capability: Sensor 

Networks consist of loads or thousands of 

sensor nodes need to have self-

organizingfunctionality to speak with each 

other while they're deployed in remote 

places/dangerous locations without human 

tracking system. Network Lifetime: It is 

always anticipated that the network must 

be functional so long as feasible. So, all 

components of the node including 

hardware to the protocols should don't 

forget energy performance. Load 

balancing: Routing protocols must stability 

the load amongst all the sensor nodes in 

order that community lifetime can be more 

advantageous.  Scalability: When the 

network grows in size, immoderate 

conversation overhead have to not be 

added despite the fact that it's miles 

unavoidable at the same time as building 

the course to the sink [2]. Latency: Data 

acquired from the sensor community is 

time touchy. For example, a fireplace 

fighter may also require timely updates for 

knowing the existing hearth situations 

whereas soil tracking machine may 

additionally require the document after 

every few hours. Clustering: Grouping the 

sensor nodes into clusters satisfy the 

scalability goal and attain power efficiency 

with prolonged network lifetime in huge 

scale environments.Hence designers of 

routing protocols need to recall the 

characteristics of sensor nodes, sorts of 

software and architectural requirements 

and so forth. In the previous work Low 

Energy Adaptive Clustering Hierarchy 

(LEACH) and centralized LEACH 

(LEACH-C), two well-known clustering 

based routing protocols are discussed that 

offers many greater possibilities for 

developing new protocolsInstruction is 

adopted i) random exam model ii) local 

Information for Data Transfer iii) Access 

to Low Energy Media iv) Control specific 

data processing such as overall Or 

compression etc. But in practice, it is not 

recommended Just consider a stable model 

or a parameter Like the energy to choose 

CH. Distance parameters like distanceBS, 

concentration and concentration can be 

added to select CH. The proposed 

algorithm makes the top [3]. 

II. LITERATURE WORK: 

Wireless dispensed micro-sensor systems 

will allow the reliable tracking of a 

diffusion of environments for both civil 

and military applications. In this paper, we 

have a look at communique protocols, 

which can have vast impact on the overall 

electricity dissipation of these networks. 

Based on our findings that the traditional 

protocols of direct transmission, minimal-

transmission-power, multi-hop routing, 

and static clustering won't be top-quality 

for sensor networks, we recommend 

LEACH (Low-Energy Adaptive Clustering 

Hierarchy), a clustering-based totally 

protocol that utilizes randomized rotation 

of neighborhood cluster based station 

(cluster-heads) to calmly distribute the 

power load a few of the sensors within the 

network [4]. LEACH makes use of 

localized coordination to enable scalability 

and robustness for dynamic networks, and 

includes facts fusion into the routing 

protocol to reduce the amount of records 

that ought to be transmitted to the base 

station. Simulations show the LEACH can 

achieve as much as a component of eight 

reduction in electricity dissipation 

compared with conventional time out 

protocols. In addition, LEACH is capable 

of distribute electricity dissipation 

flippantly at some point of the sensors, 
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doubling the useful device lifetime for the 

networks we simulated. The clustering 

based routing protocol perspectives that 

each CH inside a cluster carries the duty of 

turning in the message to the base station. 

This phase discusses most of the famous 

clustered based routing algorithms. As the 

proposed protocol ambitions at fuzzy logic 

concept, few FL based clustering 

algorithms had been mentioned here. To 

make it substantial, we have divided 

clustering algorithms into two 

components; one is Probabilistic Model 

and other is Fuzzy Logic Model [5]. In 

segment II-A; a few clustering algorithms 

were discussed based on probabilistic 

model and in II-B; few clustering 

algorithms are mentioned based totally on 

fuzzy logic model.Principle of LEACH. 

Fuzzy Logic is able to taking actual time 

decisions with obscure and incomplete 

information. It is quite simple and flexible 

to take real time choices below unsure 

surroundings. Further, T2FL version can 

cope with the uncertainty environment 

more as it should be than T1FL version 

because the membership levels of T2FL 

are themselves fuzzy units. In well known, 

random uncertainties are associated with 

probabilistic principle and Linguistic 

randomness is related to fuzzy sets. The 

strength of fuzzy units changes with 

distinct varieties of fuzzy fashions 

consisting of type-1 to type-n, considering 

the fact that they are supposed to cope 

with varying degrees of uncertainty. In this 

work, T2FL version is utilized in view of 

enhancing the routingtechnique with the 

aid of successfully electing a cluster head 

[6]. 

III. TYPE2- FUZZY LOGIC  

The sensor community is split into range 

of stages. The sensor nodes from sensor 

network form the cluster of various size at 

exclusive degrees. Each cluster has a CH. 

The records sensed by each node is 

transmitted to CH. Each CH gathers the 

facts from its cluster participants, 

compresses it and sends the compressed 

records to the base station. Since most of 

the energy is dissipated throughout the 

transmission, the power optimization 

approach has been used. In the proposed 

model, sensor nodes are taken into 

consideration to be deployed uniformly to 

reveal the surroundings continuously. 

i) All the sensor nodes are considered to be 

static consisting of the bottom station. 

ii) Homogeneous networks were 

considered such that all of the sensor 

nodes have initial same energy. 

iii) Distance among the bottom station and 

the sensor node is computed based totally 

on obtained sign power indicator (RSSI). 

iv) A stand by using CH (SB-CH) is 

elected inside the closing degree of the 

chain (closer to the BS) for handing over 

the message to BS in case of any strength 

drop out happens at remaining CH. In the 

proposed version, CH is elected based 

totally on the T2FL version viewing that 

T2FL can cope with higher level 

uncertainties gift inside the complicated 

real global environments. 

Type-2 Fuzzy Logic (T2FL) model is 

useful in circumstances where it's far hard 

to determine an exact numeric club 

function and there are dimension 

uncertainties [7]. The concept is to apply 

T2FL on WSN which can assist to choose 

an efficient CH in order that it could 

distribute the burden calmly amongst the 

sensor nodes. T2FL is characterized by 

using a superior membership characteristic 

and an inferior club characteristic. These 
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two features may be represented (each 

one) through a Type-1fuzzy set club 

function. The c language among these 

capabilities represents the footprint of 

uncertainty (FOU) which is used to 

characterize a T2FL set. 

 

T2FL Model also consists of four 

components 

Fuzzifier: Translates inputs or crisp values 

to fuzzyvalues. 

2) Fuzzification Module: The inference 

engine combines policies and gives a 

mapping from enter type-2 fuzzy sets to 

output kind-2 fuzzy units. 

3) Type Reducer/Defuzzifier: The type-

reducer generates a kind-1 fuzzy set 

output, which is then converted to a 

numeric output thru walking the 

defuzzifier [8]. 

4) Knowledge base: Contains a hard and 

fast of fuzzy rules, and a membership 

characteristic set known as the information 

base. 

SYSTEM ARCHITECTURE: 

 

 Fig.1 System Architecture 

Fig.1 shows the proposed model for multi-

hop clustering 

IV. CONCLUSION: 

The fundamental LEACH protocol is a 

promising protocol and gives an 

opportunity to improve in various elements 

of the communique protocol so that the 

applicability of the protocol can be widely 

prolonged. In this paintings, the whole 

sensor community is divided into range of 

tiers and at each stage, green Cluster Head 

is elected based on T2FL Model. Three 

fuzzy descriptors including ultimate 

battery power, distance to base station, and 

attention have been taken into 

consideration. Each Cluster Head sends 

the information to the following level 

(beginning from the first level to the 

closing stage) till it reaches at the bottom 

station. The novelty of the protocol utilizes 

the concept of Type 2 FuzzyLogic 

justifying that fuzzy common sense 

version handles real timeproblems more 

correctly than another probabilistic 

model.Again, Type 2 Fuzzy Logic Model 

handles the measured degree of 

uncertainties more as it should be than 

Type1 Fuzzy good judgment model. 

Further, multi-hop communique protocol 

provides a much broader scope for large 

software. It is concluded from simulation 

effects that T2FL model provides better 

scalability, higher lifetime in comparison 

to T1FL, LEACH single hop and LEACH 

multi-hop protocol. 
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