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Abstract— In this paper we consider Wireless sensor 

network includes of small sensor nodes with limited 

resources. The Clustered networks have been proposed in 

numerous researches to decrease the power consumption in 

sensor networks. LEACH is one of the greatest interested 

techniques that compromise an efficient technique to 

minimalize the power consumption in sensor networks. This 

research proposes a solution that can be applied on LEACH 

to increase the level of security. In E-LEACH, some nodes 

are considered as Rule base and some changes are applied 

on LEACH protocol for energy efficient. E-LEACH 

(Enhance leach or Fuzzy Rule) is able to protect against a 

wide range of attacks and it provides security, energy 

efficiency and memory efficiency. The result of simulation 

shows that in decrease energy & dead nodes then increase 

the network lifetime. 
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I. INTRODUCTION 

Wireless Sensor Networks offer exclusive benefits and 

flexibility in expressions of low-power and low-cost quick 

placement for applications which do not need human 

management. Nodes in WSNs are usually battery functioned 

sensing devices with limited energy resources. Thus energy 

efficiency is one of the most important problems and 

designing 

Power-efficient protocols are acute for extending 

the lifetime. WSNs have been measured for sure 

applications with incomplete power, dependable data 

transfer, short range communication, and sensibly low cost 

such sensing applications [1]. Several energy-efficient 

routing protocols are intended founded on clustering 

structure. The clustering method can too use to achieve data 

combination, which associations data after basis nodes into 

usual of expressive information [2]. Various routing 

protocols have created since the growth of this ground in 

which LEACH [3], DEEC [2], TEEN, SEP and PEGASIS 

are certain of them. LEACH, of them, showed to be new 

talented and developed a bench-mark in the scheming of 

extra protocols like A-sLEACH [4], Enhanced LEACH [5], 

LEACH-CC Ad-LEACH and MODLEACH are specific of 

them. In this paper,we have measured MODLEACH 

protocol as the orientation and dignified such parameters 

like p (probability of selecting a CH), s (software threshold) 

and h (hard threshold) which have been recycled in this 

protocol to more improve the presentation of the 

MODLEACH protocol. As our protocol out-performs the 

functionality of the protocol, later the name is assumed as 

iMODLEACH (Improved Modified LEACH). We diverse 

the values of the pass and h parameters and examined their 

result on the performance of the network exactly and then 

confirmed those with the assistance of simulations. The 

results obviously designate that our protocol Rule Base 

fuzzy logic outperforms E-leach in standings of network 

life-time and packets transferred to base station. The 

analysis helps to select such values of these parameters 

which can suit a particular wireless sensor network 

application. 

II. LITERATURE SURVEY 

A. LEACH Protocol 

Heinzelman et al. [3] describe Low-Energy Adaptive 

Clustering Hierarchy (LEACH) protocol. LEACH is a 

wellknown cluster-head election approach that constitutes a 

basis for many other approaches as stated in literature. It is 

the first significant protocol that aims to minimize the 

overall energy used in data gathering operations in wireless 

sensor networks. LEACH is a distributed algorithm which 

makes local decisions to elect cluster-heads [4]. If the 

cluster-heads are selected for once and do not change 

throughout the network lifetime, then it is obvious that these 

static cluster-heads die earlier than the ordinary nodes. 

B. LEACH-C  

Heinzelman et al. [4] proposed LEACH-Centralized 

(LEACH-C) is a centralized clustering algorithm during 

cluster formation phase, rest is same as LEACH. Base 

station has global knowledge of location & energy of sensor 

nodes in the network. During set up phase, each node sends 

its current location (possibly using GPS Receiver) and 

energy level to base station. Base station compute average 

node energy and this average node energy will be utilized as 

a threshold value for the selection of a Cluster Head. 

C. Deterministic LEACH 

 Handy et al. [5] proposed deterministic LEACH. In this 

protocol instead of using only the probability factor the 

remaining energy is also considered while selecting the 

cluster heads. Like in LEACH, it is obvious that a stochastic 

cluster-head selection will not automatically lead to 

minimum energy consumption during data transfer for a 

given set of nodes. All cluster-heads can be located near the 

edges of the network or adjacent nodes can become cluster 

heads. In these cases some nodes have to bridge long 

distances to reach a cluster-head. 

D. SEP (Stable election protocol) 

Smaragdakis et al. [6] proposed Stable Election Protocol. 

SEP is an energy-aware protocol for heterogeneous wireless 

sensor networks. SEP is used for electing cluster heads in 

two-level hierarchical wireless sensor networks. This 

protocol is based on weighted election probabilities of each 

node to become cluster head according to the residual 

energy in each node. SEP improved the stable region of the 

clustering hierarchy process using the fraction of advanced 

nodes. 
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III. PROBLEM STATEMENT 

Similar some wireless networks, WSNs are susceptible to 

attacks. Also the well-known susceptibilities due to wireless 

communication and WSNs face extra problems, including 

sensor nodes being small, cheap devices that are improbable 

to be made interfere resilient or tamper-proof; and they are 

existence left unattended once organized in undefended, or 

even aggressive areas which kinds them simply available to 

malicious events. It is consequently critical to add safety to 

WSNs; particularly those entrenched in mission-critical 

applications. 

IV. SYSTEM MODEL 

In LEACH protocol a modest wireless system model had 

been recognized which define the energy indulgence though 

the electronic devices, transmitter, power speaker and the 

receiver. Fig. 1 shows the wireless model [3]. 

 
Fig. 1: Wireless System Model 

Equation (2) signifies the quantity of energy 

ingesting in conveying a packet with L bits over d reserve 

giving to the first order wireless model. E-leach is the sum 

of energy exploited per bit to run the receiver or receiver 

motherboard. Efs, and Emp is the quantity of energy per bit 

dissolute in the RF amplifier according to the distance do 

which can be obtained from Equation (2) 

……………2 

The discrete distance, d0 is the threshold for 

exchange strengthening model, which can be calculated as 

 In the reception module, to receive k-bit 

message, Eq.(2) is used as in Eq.(3)  

…………………………………..3 

 
Fig. 2: Radio model diagram 

V. PROPOSED METHOD 

 In the First round cluster head selection will be 

based on anticipated percentage of probability 

(Such as LEACH). 

 Transmission cluster head selection information. 

 In the reporting residual energy phase, all of 

normal nodes alive send the data labeling 

remaining to the corresponding cluster head. 

 The sensor node having maximum remaining 

energy, will be the cluster head. 

 Find most of outstanding energy using sorting 

techniques. 

 There are two inputs for the proposed Rule base 

Naïve Bayes logic, language variables are clear 

representing the number of packets transmission 

and number of rounds.  

 As the number of packets transmission upsurges, 

the energy level of nodes decreases and also after 

each round passes, the energy level of nodes 

decreases. 

 First of all input data is fuzzified into a number of 

fuzzy sets. On the basis of these input fuzzy sets we 

will identify the energy level as an output. 

 Fuzzy sets for the language variable packet 

transmission are : 

 Less  

 More or less 

 High 

o Similarly fuzzy sets for the linguistic 

variable number of rounds are : 

 Very few 

 Few 

 More 

o Fuzzy sets for the linguistic variable 

energy level are : 

 Very Low 

 low 

 Medium 

 Rather medium 

 High 
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Fig. 3: Proposed Flow Diagram 

VI. RESULT 

To estimate the performance, our algorithm RB-LEACH has 

been simulated in Matlab 2012a and the results were 

compared with LEACH. It is noted that the comparison with 

Naïve Bayes. Before presenting the simulation results, the 

wireless model and some important parameters should be 

described. 

We achieved simulations for different values of α 

and m while keeping b constant that is 0.3. For the first case 

α = 1, m = 0.1, for second case α = 3 and m = 0.2. 

This is whole to observe change in network’s 

stability, life and throughput relative to increase in number 

of advance nodes and their energies. Since popt = 0.1, is the 

optimal probability of CHs, we obtained different 

probabilities for each type of nodes in accordance with 

different values of α and m. Other parameters used in 

simulations are shown in Table 1. 

Parameter Values 

Simulation Round 100 

Sink Location 0.000005 

Network Size 100*100 

Initial Energy Eo (0.5) 

Initial energy of advance nodes 

 
3 j 

Distance threshold 2 mm 

Multi root dist from higher e.ad 10 mm 

Energy for data aggregation EDA 

 

5 nJ/bit/signal 

 

Transmitting and receiving energy Eelec 

 

5 nJ/bit 

 

Amplification energy for short distance 

Efs 

 

111 Pj/bit/m2 

 

Amplification energy for long distance 

Eamp 

 

0.014pJ/bit/m4 

 

Probability Popt 0.3 

Comparing all these protocols, Naïve Bayes Leach 

and LEACH being heterogeneous, probability based 

protocols result in approximately equal stability period and 

network life. 

 
Fig. 1: Average Energy prediction For Each node in 25 

Round numbers 

 
Fig. 2: Average Energy prediction For Each node in 50 

Round numbers 
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Fig. 3: Average Energy prediction For Each node in 80 

Round numbers 

 
Fig. 4: Average Energy prediction For Each node in 100 

Round numbers 

 
 

Fig. 5: No Dead Node occurrence initial in 25 Round 

numbers 

 
Fig. 6: No Dead Node occurrence initial in 50 Round 

numbers 

 
Fig. 7: No Dead Node occurrence till 75 Round numbers 

 
Fig. 8: No Dead Node occurrence initial in 100 Round 

numbers 
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VII. CONCLUSION 

Energy is the most significant influence in conniving the 

protocol for WSN. LEACH is one of the greatest well-

known clustering strategies; it chooses cluster heads based 

on life-time model. So there are promises for some CHs that 

may be very close to each other and can be situated in the 

edges of the cluster. Thus these in-efficient cluster heads 

reduce the energy efficiency. A method has been built as an 

improvement to the LEACH protocol by using E-LEACH 

algorithm for clustering and a level of fuzzy logic for CH 

selection based on number of neighbor nodes, remaining 

energy, distance to sink and energy dispersion attributes. 

The simulation results show that the proposed protocol 

increases the network lifetime and performs better than the 

existing protocol. 
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