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Abstract— The wireless sensor network consists of a large 

number of small sensing nodes, this sensing node having 

very restricted small energy. In this type of network, energy 

consideration is a crucial issue and this is very important for 

designing this type of protocol. This paper gives a detailed 

idea how to improve the energy factor and it give a brief 

overview of the previous LEACH protocol and Advanced 

LEACH protocol which having very good result as 

compared to previous LEACH. In advanced protocol the 

cluster head is choosing at every single round, the node 

which having more residual energy in particular cluster as 

compare to all nodes that node automatically selected as a 

cluster. By this new technique we energy consumption in 

the network becomes low and indirectly it increases a 

network lifetime. The delay value, throughput value also 

indicates that advanced LEACH is very good result than 

previous LEACH protocol. 
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I. INTRODUCTION 

Leach may be a gradual protocol in which the node sends to 

cluster head and cluster head collect this information then it 

compare and compresses to a particular limit and send it to 

the lower one station. 

Every node of the cluster uses a specific formula 

for selection of cluster head by this formula, it gives an idea 

whether it will become the particular node as a cluster head 

or not. 

The LEACH protocol is assumes that every node is 

a collection of radio powerful energy having the capability 

to directly reach to the base station or very nearer to the 

cluster head, by doing this full power/energy of a node 

would waste. 

LEACH protocol [1] is wide utilized in WSN, as a 

result of this protocol dissipates the energy in low level 

within the gradable routing, the whole network is split into 

several clusters to boost the quantifiability and utilize the 

energy of the nodes with efficiency, as an example LEACH 

routing protocol. 

The nodes which are cluster head already in some 

round will not able to become a cluster head one more time 

for upcoming p rounds wherever the value of p is a thirst 

proportion of cluster head. Therefore, all node would get a 

1/p chances to become a cluster head in every cluster. First 

cluster Head is selected then all the cluster heads will 

communicate to each other When one particular node 

become a cluster then all remaining nodes act as a normal 

node and directly joins that cluster and send information to 

that particular cluster head 

All other sensor node indirectly communicate 

through the cluster head of other cluster, cluster head of all 

cluster are communicate with each other and cluster head 

communicate with all sensor node. This operation of 

communication is happen in a TDMA fashion. All the 

communication between clusters is wholly depend upon the 

cluster head.  

LEACH can jointly uses CDMA in order that every 

cluster uses a distinct set of CDMA codes, to reduce 

interference between clusters. 

 
Fig. 1 

In LEACH protocol, all the nodes are a unit sorted 
into the cloisters, and in every cluster one in all the nodes is 
appointed as a Cluster Head (CH). CH collects the 
information from the encircling nodes and passes it to the 
bottom station. Usually, the initial assignment of CH is 
random and also the role of CH is revolved {for every} 
fastened period in order that each node can act as a CH a 
minimum of once in its life. 

LEACH rule [2] has 2 phases. They are created 
section and steady state section. Setup section is employed to 
settle on a CH and steady state phase is employed to take care 
of the CH throughout the transmission of knowledge. A node n 
is chosen as a CH in next spherical supported applying the 
subsequent formula. If T 
(n) is one then the node and are the CH in next sphere. 

 
Fig. 2 

Where, p is that the likelihood of node n being designated as 
a CH, or represents this spherical range and G is that the set 
of nodes that aren't designated as a CH within the last 1/p 
rounds. a number of the distinctive options of the LEACH 
protocol [3,4,5] are, 

1) The coordination and management within the 
cluster is localized within the originated part.  

2) The role of the CH is turned and irregular to 
distribute the energy necessities among the nodes 
of the network  

3) To cut back the entire quantity of knowledge 
transmission, native compression techniques are 
employed in CH.  

4) LEACH is appropriate for uniform networks 
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II. RELATED WORK 

The energy consideration is an important point in wireless 

sensor network, therefore for it cannot be neglected from 

previous some year lots of algorithms is designed for energy 

saving in wireless sensor network. Because of this energy 

saving is increased at greater extend. In this session we are 

going to see a different kind of protocol which are as 

LEACH, PEGASIS and TEEN etc. 

A. Low Energy Adaptive Clustering Hierarchy (LEACH 

head): 

W. R. Heinemann et al [6,7] give a detailed study of  low 

energy adaptations clump hierarchy (LEACH) and 

centralized LEACH protocol for the info communication 

between cluster head and other nodes. LEACH is set of rules 

which define to set the nodes; here is a well interactions 

between the cluster member (CMs) are maintain by cluster 

heads, in addition to this cluster head did reception, this 

method improve the energy consumption and indirectly 

prolong the network life . 

Cluster heads are main node of network which 

gather information and send to the other nodes and dissipate 

additional energy thus the role of cluster heads with 

dynamism to alter such the high energy consumption in 

information transmitted to the bottom station is distributed 

to any or all the device nodes within the system. All nodes 

that are not cluster heads only communicate with the cluster 

head in a TDMA fashion, according to the schedule created 

by the cluster head. They do so using the minimum energy 

needed to reach the cluster head, and only need to keep their 

radios on during their time slot. LEACH also uses CDMA 

so that each cluster uses a different set of CDMA codes, to 

minimize interference between clusters. 

The Major disadvantage of this protocol is that they 

are doing not contemplate the residual energy of device 

nodes and assume zero energy consumption for the 

formation of clusters. 

B. Power Economical Gathering In Device Data. Systems 

(PEGASIS): 

S. Lindsey et al [8, 9] the most technique of PREGASIS is 
to receive the node from and transmit to the closest 

neighbor and act as a frontrunner in information 

transmission to the bottom station. 
This technique divides the energy among the 

detector nodes within the network, this protocol choose the 
impulsive i

th
 node haphazardly position, this nodes 

organized to make a sequence the bottom station computes 

this chain and broadcast it to all or any the nodes. 
  The key disadvantage of PEGASIS that once a 

head node is chosen there's thought however way the SB is 

found from the pinnacle node. Second disadvantage is once 
head node is chosen its energy isn't thought off. 

Third disadvantage is senseless transmission of 
knowledge as just one head node is chosen. 

The PEGASIS provides 100–300% amount of your 

time improvement over LEACH. 

C. Threshold Sensitive Energy Efficient Sensor Network 

Protocol (Teen): 

In 2001 A.Manjeshwar and D.P.Agrawal [10, 11] projected 

TEEN protocol .All the nearer node form clusters and 

cluster head transmit the collective information to the next 

level. In this process two threshold value is broadcast i.e. 

hard threshold and soft threshold. Hard threshold which 

permits nodes transmit event if it happens within the range. 

By this there is large reduction of transmission delay occurs, 

Second one is soft threshold prevent from redundant 

information/data transmission. 

There is some advantage of TEEN is TEEN 

supported by threshold data transmission are often 

controlled commendably. TEEN disadvantages is it not 

useful for periodic reports application, Second disadvantage 

is if CH don’t seem to be within communication range of 

each other the data may vanished. 

III. ADVANCED LEACH PROTOCOL 

Proposed LEACH is planned to be at the deficiencies of 

LEACH, the standard cluster-based routing protocol, and its 

latest enhancements, the fundamental plan of Proposed-

LEACH is to uniformly distribute the energy load among all 

sensing element nodes so as to the prolong network period 

jointly unit. LEACH and most of its increased schemes are a 

unit centered on extending the network period while not 

minimizing the variation between the energy of sensing 

element nodes, that ends up in dead-spot incidence. 

The planned formula takes into consideration 3 main points: 

1) Selection of cluster-heads depends on the residual 

energy of the sensing element nodes and if residual 

energy > bound threshold, then it is elective to be 

cluster-head.  

2) Inter-clustering transmission between the cluster-

heads are performed to conserve energy instead of 

mistreatment transmission mechanism from 

cluster-heads to the base-station  

3) It is not sensible that member nodes perpetually 

have events to detect; thus knowledge transmission 

for members happens arbitrarily at every spherical. 

The main steps of the planned protocol area unit shown as 

follows: 

1) The algorithmic rule is split into rounds. 

2) For the primary spherical, cluster-head area unit 

elect at random as in LEACH then knowledge 

transmission is performed.  

3) At the beginning of the second spherical, every 

member node transmits its residual energy to the 

individual cluster-head. 

4) Cluster-head the aggregates the residual energy of 

the individual members transmits it with its 

residual energy to the nearest cluster-head.  

5) All cluster-heads do constant with their members 

and inter-clustering is performed to succeed in the 

base-station.  

6) The base-station calculates the Network Energy 

vary (NER) from the minimum and therefore the 

most energies and transmits it back to the cluster-

heads, and consequently the cluster heads transmit 

to their member nodes.  

7) Every node currently has the NER worth and may 

calculate the brink worth as follows:  

Threshold worth = minimum energy + (PR*NER) 

where, PR may be from 0 to 1.  

8) If the residual energy of a node >= Threshold 

worth, the node are going to be candidate to be 
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cluster-head to still LEACH T (n) perform, else it'll 

be a traditional node.  

9) Data transmission is performed exploitation intra 

&amp; inter-Clustering with the new formation of 

cluster-heads and their members. 

IV. MODULE DESCRIPTION 

The Advanced LEACH algorithm is divided into two 

phases. 

A. Selection of Cluster Heads: 

 
Fig. 1: Flow Chart of LEACH Protocol 

In advanced LEACH protocol, cluster head 

selection criteria are very important point because of this we 

can increase the network. 

The first step of this flowchart is to create a 

network and select random one as a cluster having some 

energy, then it divided into the cluster and compute the 

energy consumption of each node, if the energy of a 

particular node is greater than residual energy then that node 

is chosen as a cluster, this procedure follow till the operation 

end. Every time in each cluster the cluster head is 

continuously changing, therefore the nodes dead spot 

becomes low which indirectly increases the network 

lifetime. 

B. Calculation of Energy Consumption: 

 
Fig. 2: Flow Chart of Calculation of Energy Consumption 

In this phase the advanced LEACH protocol checks 

the cluster head. If the particular node is acting as a cluster 

head, then it compute the distance between cluster head and 

sink and then calculate energy use of cluster head, In a 

second condition if the particular node is not acting as a 

cluster head, then it computes the distance between the 

cluster head and common node find out the cluster head to 

which this common node sends the information, After 

receiving the data from common node it compute energy 

consumption of cluster head which receiving and 

transmitting data. 

V. PERFORMANCE EVALUATION 

The derived results of LEACH algorithm are compared with 

previous well-known algorithm namely LEACH. Purpose of 

previous algorithms is same that of Enhanced LEACH. The 

performance is checked for various parameters. The 

simulation is done in network simulator 2. The simulation 

parameter used are shown in Table I . 

A. Data Packet:  

These are packets which are transmitted in whole network 

operation. 

B. Packet Delivery Ratio:  

It is the ratio of total number of packets received to the total 

number of packet sent.  

C. Delay: 

It is the time taken by packets for transmission from source 

to destination node in the network. 

D. Energy Efficiency:  

Total energy used to process all data packets generated by 

source nodes.   

E. Throughput:  

It is total number of packets passed through the network. 
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Simulation Parameters Description 

Simulator NS2.34 

Network Size 1000m × 1000m 

Nodes 100 

Medium Wireless 

Energy to run Transmitter & Receiver 

Circuitry (Eelec) 
50 nJ/bit 

Simulation Time 1.78 Sec 

Packet Size 1000(bytes) 

Table 1: Simulation Parameters 

VI. SIMULATION RESULTS 

The fig.3 is simulation window of network simulator 

showing the network of 100 nodes which are 

communicating with each other and to the sink. 

 
Fig. 3: Simulation Window 

Fig. 4 shows the throughput of sending bit with 

simulation time, from figure it’s clearly shows that the 

throughput is continuously is increases till the simulation 

end.  In Enhanced LEACH protocol average throughput is 

26572 kbps which is greater than previous LEACH protocol. 

 
Fig. 4: Throuhput of Sending Bits 

Table II show comparison between LEACH and 

Enhanced LEACH protocol on Packet Delivery Ratio (PDR) 

.PDR of Enhanced LEACH protocol is 18% more than 

LEACH protocol. Reliability of protocol depends on PDR   

higher the PDR, higher the reliability of algorithm. Results 

shows the data packets are routed reliably and small amount 

of data is lost during routing in Enhanced LEACH. 

Algorithm Packet Delivery Ratio 

LEACH 80% 

Enhanced LEACH 96% 

Table 2: Packet Delivery Ratio 

 

 
Fig. 5: Packet Delivery Ratio 

Energy consumption is related with number of 

packets are transmitted throughout the network. For sending 

every single byte node required some amount of energy. 

The below graph clearly shows that the energy 

required to send packets is decreasing as operation proceed, 

for first 0-20 node it’s 2000 J, for 0-40 nodes it’s 4000 J, for 

0-60 it’s 6000J and so on.   

 
Fig. 6: Energy Efficiency 

Delay plays an important role for increasing 

communication cost of network. Simulation results prove 

that delay is very less for Enhanced LEACH as shown in 

Fig. 7. 

 
Fig. 7: Delay 

VII. CONCLUSION 

Low Energy Adaptive clustering Hierarchy (LEACH) is 

efficient and reliable routing protocol for WSNs. This 

algorithm is compared with LEACH protocol which comes 

under same category. The comparison clearly shows that 

total the energy consumption for Enhanced LEACH is less 

than previous LEACH protocol .The obtained Packet 

delivery ratio shows that Enhanced LEACH sends data in 

reliable way as it use different cluster head selection criteria, 

Small amount of packets are lost during simulation. Thus an 

overall simulation result concludes that Enhanced LEACH 

can increase network life as it required low energy and 

delay. 
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