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Abstract: 

 In wireless sensor network the tiny sensor nodes with limited power are randomly deployed in the area of interest. . Nodes 

cooperate to collect, transmit and forward data to a base station. In WSN, clustering and scheduling techniques ensure collecting 

data in an energy efficient manner. The lifet ime of the whole sensor network is directly proportional to the lifetime of sensor 

nodes. Thus the main objective of researchers is how to increase the lifet ime of the sensor nodes. More lifetimes or more energy 

of sensor nodes results more data to be send to the sink node. This paper proposed a new improved energy efficient routing 

scheme (IEERS) to increase the energy efficiency and lifetime of sensor nodes as well as sensor network. The comparat ive 

analysis of proposed algorithm gives improved result in  terms of FND, HND, and LND. This shows that the results are improved 

by 43.74%, 9.67% and 33.28% for FND, HND and LND respectively with respect to EEE-LEACH. Thus simulation results 

shows that proposed scheme is more energy efficient than LEACH and EEE-LEACH. 

 

Keywords: Wireless sensor networks, LEACH, EEE-LEACH, Cluster head (CH), Residual energy.  

 

I. INTRODUCTION 

In recent years, wireless sensor networks have come out into 

view as a new category of networking system with limited 

computing, communication and storage capacity [1]. In a 

wireless sensor network every sensor node work as a sensor as 

well as router also. Performance of a t iny node depends upon 

its computing ability, communication ability and storage 

capacity. So the design of a network topology and routing 

algorithm depends upon the performance of individual t iny 

sensor nodes [2]. Energy harvesting is the alternative way to 

increase the battery life and reduce the cost of battery 

reemployment [3].wireless sensor nodes are used to collect 

data from device equipped with t iny sensor nodes and transmit  

data to the base station sometimes called sink node [4]. A 

Wireless Sensor Network or WSN is supposed to be made up 

of a large number of sensors and at least one base station. The 

sensors are autonomous small devices with several constraints 

like the battery power, computation capacity, communication 

range and memory. Wireless sensor network consist large 

amount of tiny nodes which  are light weighted, compact and 

battery powered devices and can be used in any environment 

[5]. 

The most important feature of routing protocol is how to make 

the sensing network more energy efficient and increase the 

lifetime of the network. The routing schemes are classified 

into four main categories-network structure, communication 

model, topology based and reliable routing. These four 

categories are further classify as flat or hierarchical, query 

based, location based and multipath based respectively. 

Hierarchical clustering scheme is proved to be an efficient 

solution of the problem of energy efficiency and scalability. In  

hierarchical architecture the network is d ivided into layers and 

each node in different layers perform different tasks. 

Clustering is the typical hierarchical routing technique [6]. 

Wireless sensor networks have vast potential for usage of 

sensor networks in different areas like military area, d isaster 

management, sensing environment conditions such as 

temperature, humid ity etc. Wireless sensor network is a 

collection of huge number of micro  sensor nodes which are 

generally deployed in such an environment where unattended 

operation is required by the application. 

The LEACH protocol comes under hierarchical protocol 

where most of the nodes transmit their data to the cluster head 

[7]. LEACH has two main phases-setup phase where the 

clusters are formed and cluster heads are scheduled and 

second is steady state phase where the data is transmitted to 

the sink node or base station. The main advantage of LEACH 

is that it overcomes the demerits of conventional protocols in 

terms of system life time and energy dissipation. 

In base paper the author proposed a new shortest path 

algorithm in multihop approach called EEE-LEACH. In this 

approach the cluster head don’t send its data directly to the 

sink node. It sends its data to the master head. The master 

head and cooperative master head aggregate the data and send 

it to the sink node. The selection of master head and cluster 

head depends upon the distance from the sink node and 

residual energy [8]. 

In this paper we proposed an improved energy efficient 

routing scheme (IEERS) for wireless sensor network.in this 

approach the sensor nodes do not send their data directly to the 

cluster head if the distance of the cluster head to the sensor 

node is less than do which is do= . In this case the sensor 

select its neighbor with minimum d istance as a relay  node that 

relay node will again calculate its distance with respect to the 

cluster head. This process continues  until the data transmit to 

the cluster head and then cluster head transmit aggregated data 

to the sink node. This approach save the energy of the sensor 

node and hence increase the network life t ime.  

The remainder of the paper is exp lained in the section II. 

Section III exp lains the energy model of the network,  

MATLAB simulation and result analysis are described in  

section IV. Finally section V concludes the whole research. 

 

II    PROPOSED SCHEME 

The algorithm enhances the network life t ime by providing the 

suitable node as a relay node for data transmission. The 

system model o f the improved energy efficient routing scheme 
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(IEERS) is shown in  fig.1. N nodes are randomly deployed 

over the LXL network area where L=100m.  As shown in fig.1 

the sensor node will not directly send its data to the cluster 

head because far located cluster head will cause the more 

power dissipation of sensor node which sends its data to the 

cluster head directly 

   

 
Fig.1 System model o f proposed scheme 

 

As shown in fig.1 D is the distance of sensor node to the 

cluster head and D
’  
is the distance of sensor node to the relay 

node. 

 

Data trans mission 

 

In this phase the sensor node first calculate its distance from 

the cluster head. If this distance is less than d0, then the sensor 

node will send its data to the cluster head otherwise it will 

send its data to the relay node. Relay node is the nearest node 

of sensor node. Relay node will again calculate its distance 

from cluster head and this process will continue till data will 

send to the cluster head and finally the cluster head will send 

its data to the sink node. 

 

Fig.2 shows the flow chart of the proposed scheme.  

 
 

Fig.2 Fow chart of proposed scheme 

 

  

 

III     NETWORK ENERGY MODEL 

In the proposed work we have used the first order radio  model 

as our energy model where the wireless transmission and 

receptions dominates the energy consumption of a node in the 

network. Transmitter d issipates energy to run the radio 

electronics and the power amplifier and receiver d issipates 

energy to run the radio electronics [9].Other energy 

consumption factor like sensing is neglected. According to this 

radio model, energy expend to transmit a packet of M bits 

over the distance d is given by 

 

ETX=M×Eelec+M×Efs×d
2
        if d << d0  (1) 

      =M×Elec+M×Emp× d
4 

     if d >> d0  (2) 

 

The amount of energy expend to receive a packet of M bits is 

given by 

 

ERX=M×Eelec      (3) 

 

Where Eelec is the energy consumed by the transceiver 

circuit ry, Efs & Emp are free space & mult i path fading 

channel models which depend upon transmission distance d. If 

d is greater than the threshold d0 then mult ipath fading channel 

is used else free space fading channel is used. Value of do is 

calculated as 
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d0=       (4) 

 

The energy dissipated by a non-cluster head node is  

 

ENCH=M×Eelec+M×Ep × d
4
    (5) 

 

Where d is the distance between CH and node. Energy 

dissipation of CH node is calculated by: 

 

ECH=M×(Eelec+EDA)+M×Emp×d
4
  (6) 

 

We have considered symmetric communication rad io channel 

between any two nodes such that energy dissipated is same in  

both direction. 

 

IV     SIMULATION AND PERFORMANCE DISCUSSION 

The proposed algorithm is simulated by MATLAB. Table.1 

shows the simulation parameters. 

 

Table.1 Simulation parameters  

Parameter value 

Area of network 100m×100m 

Number of nodes 100 

Initial energy 0.5J 

Packet size(M) 2000bit  

frequency 2.5GHz 

Position of sink (50,175) 

Transmitter electronics 

(ETelec) 

50Nj/bit 

Receiver electronics  

(RTelec) 

50Nj/bit 

Data aggregation(EDA) 50Nj/bit 

Eamp 100Nj/bit/m
2  

 

Fig.3 shows the simulation graph of the number of alive nodes 

vs number of rounds and shows that proposed IEERS is the 

much energy efficient than LEACH and EEE-LEACH. 

 

Comparison of FND, HND and LND 

FND indicates the number of rounds when first sensor node 

dies. HND indicates the number of rounds when half sensor 

nodes dies and LND indicates the rounds at which last sensor 

node dies. FND, HND and LND are considered as evaluat ing 

parameters of life t ime and energy efficiency of wireless 

sensor network. 

 
Fig.3 Network life t ime of algorithms 

Table.2 Comparison of algorithms based for FND, HND and 

LND for 4000 rounds of lifetime  

 

Table.2 shows that FND for LEACH and EEE-LEACH are 

571 rounds and 1374 rounds respectively. Means for LEACH 

first sensor node dead on 571 rounds and for EEE-LEACH it  

is 1374 rounds but in case of IEERS first node becomes dead 

on 1975 rounds. Similarly HND for LEACH, EEE-LEACH 

and IEERS are 889 rounds, 2285 rounds and 2506 rounds 

respectively. Again LND for LEACH, EEE-LEACH and 

IEERS are 1094 rounds, 2410 rounds and 3340 rounds 

respectively. This shows that simulat ion results are improved 

by 43.74%, 9.67% and 33.28% for FND, HND and LND 

respectively if compared to EEE-LEACH algorithm. 

Fig.4, 5 and 6 shows the graphical comparison of FND, HND 

and LND for LEACH, EEE-LEACH and IEERS. 

 

 
 

Fig.4 First node dead (FND) 

 

 

 
 

Fig.5 Half node dead (HND) 

 

Algorithm FND HND LND 

LEACH 571 889 1094 

EEE-LEACH 1374 2285 2410 

IEERS (Proposed) 1975 2506 3340 
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Fig.6 Last node dead (LND) 

 

V    CONCLUSION 

Simulation results shows that the proposed IEERS algorithm 

enhances the energy efficiency and life t ime of the sensor 

network. Evaluation parameter FND, HND and LND shows 

that IEERS is more efficient than LEACH and EEE-LEACH 

and have more network lifetime. The topic of increasing 

lifetime in WSNs is still open to research. Better solutions 

which take care of mobility constraints like computing power, 

battery and storage. As a continuation of this research, future 

work could involve the study of LEACH and its secure 

version. Thus security, heterogeneity, mobility of nodes is the 

considerable scopes of future.  
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