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Abstract
Routing technique is one of the mainly demanding in wireless sensor 
network.  Energy expenditure and network life time are major issues 
in design of routing protocols for Wireless sensor network. This 
paper presents a new version of LEACH protocol called A-LEACH 
which aspires to reduce energy consumption within the wireless 
network. Comparison of various network parameters is done in the 
form of graphs. The simulation work has been carried out by using 
own set of parameters and in the last of the paper conclusions is 
drawn. The simulation tool we used for the purpose is MATLAB.
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I. Introduction
Wireless sensor network consist of a sensor nodes, each node 
consist of less weighted network and these nodes measured physical 
parameters such as temperature, humidity and sound. These wireless 
sensor nodes act as a team and form an ad hoc network for deploy 
in thousand numbers and these nodes are capable of reporting to 
data collection base station (Sink).Then the sink nodes transfer the 
data to the director which is control by the human to know events 
from the remote region. 
Wireless transmission is the more energy consuming operation in the 
sensor network areas. There are various sensor network applications 
such as, environment monitoring, and military battleground, health 
monitoring, fire detection, and tracking the target. However the 
sensor networks is a resource control if we talk about energy in 
networking term, computation, memory and limited communication 
capabilities. All of sensor nodes in the sensor networks interacting 
with each other or by intermediate sensor nodes.
 Therefore, making sensor nodes working as long as possible is 
the main technique to maximize the lifecycle of the system. For 
the reason that the energy’s expenditure of sensor node mainly 
originates from the extended distance transmission of data along 
the routing path, an proficient routing path formed by the routing 
protocol will have a great impact on the energy’s consumption So 
how to design an energy-efficient routing protocol becomes the 
main goal for the wireless sensor network [1].

II. Leach Protocol Operation
In this paper we introduced in the hierarchical routing protocols is 
to divide the whole network into two or more levels with each level 
performing different tasks. LEACH (low energy adaptive clustering 
hierarchy)is a advance version in the hierarchical routing protocol 
family called Low Energy Adaptive Cluster. In LEACH operation 
is broken into rounds, with each round having two phases a set-up 
phase and a steady state phase.
Setup phase is shorter than the steady phase. In the setup phase, 
the clusters are created and a Cluster-Head (CH) is chosen for each 
cluster. Although in the steady phase, information is sensed and sent 
to the central sink (base station). This is done in order to minimize 
the operating cost [2].

Fig. 1: Operation in Leach Protocol

As for the set-up in addition to steady-state phases in a round, 
they can be described as follows.

III. Set-Up Phase
After completing the deployment of sensor nodes, each one node 
in the supervise field decides self-determining of other nodes 
whether it can become a cluster head in the current round. During 
this operation each node generates a random number between Zero 
and One. Each node compares the threshold value T (n).

The number of rounds of the selection is based on the percentage 
of cluster heads over all nodes in the network, the other remaining 
nodes which is not selected as the cluster nodes will be set as simple 
nodes. Cluster nodes will have the number larger then the threshold 
and only then it is selected as cluster head after this it broadcasts 
the message to its near by sensor nodes. In the set up phase each 
node receives only one message from different cluster head and 
each node judge the strength of the received broadcast signal is 
stronger,so the cluster is closer. but the signal is smaller then the 
threshold vale that node contain only id to the cluster. Once the 
cluster head receives request message coming from one node, it 
records the nodes’s ID and proclaim it as its member node. After 
the message trades between cluster heads and usual nodes, each 
one CH gets its own member nodes’ information about IDs as well 
as each normal node gets which cluster it belongs to them. Based 
on the message it evidences, the CH creates a TDMA planned 
table and broadcasts it to the cluster members. Consequently, all 
the member nodes get their idle slots for data transmission, and 
subsequently the steady-state phase starts.

Threshold value T (n) =

  (1)
The threshold value T(n) depends upon the desired percentage 
(p) to become a cluster head, the current round r, and the set of 
nodes that have not become the cluster-head in the last 1 p rounds, 
which is denoted by G [3, 5].
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IV. Steady-State Phase
In the steady state phase, the actual data is transferred to the 
Sink (Base station). To minimize overhead the duration of the 
steady state phase should be longer than the duration of the setup 
phase. The CH node, after receiving all the data from its member 
nodes, performs aggregation before sending it to the BS. The 
data transmission distance becomes shorter comparing with 
transmitting to BS detached for each member node, which can 
accumulate a little energy for the member nodes. On the other 
hand, the heavy undertakings executing on CH can lead to too 
much energy utilization. In order to keep away from making the 
CHs die early and cause the cascade consequence in the network 
LEACH and A-LEACH take the measure of beginning a new 
round and rebuilding the clusters while the LEACH protocol acts 
in a very sensible approach, but they also suffer from several 
drawbacks.

Cluster head may be developed at the edges of the clusters. • 
Cluster heads’ selection is random, that doesn’t consider the • 
residual energy of every node or want the support of BS.
The high frequency of reclustering wastes a certain quantity • 
of energy. 
It can’t cover a large area. • 
Cluster head aren’t uniformly distributed. • 

V. The Improvement to the Cluster-Based Leach Protocol 
– A Leach
Motivated by the original LEACH, A-LEACH and other 
improvement protocols, we propose a modification to the cluster 
head selection process to reduce energy consumption. The total 
energy consumed in calculated by formula given below

  (2)

    (3)
Where elec E represents the energy consumed to transmit or 
receive 1 bit message; fs ε is the amplification coefficient of free-
space signal and mp ε is the multi-path fading signal amplification 
coefficient, their value depend on the circuit amplifier model; d 
represents the distance between transmitter and receiver; L is the 
bit amount of sending information.
For a sensor network, we first make the following postulation.

The Base Station (BS) is located far from the sensors.• 
All nodes in the set-up are homogenous and have bounded • 
energy with an indentify ID.
All nodes are capable to reach BS and can correspond with • 
each other.
Cluster heads carry out data compression and aggregation.• 

However, in this paper, we will make use of the member nodes’ 
information dynamically achieved by cluster heads in the steady 
phase to choose the vice cluster heads (VCHs) which take over the 
role of cluster heads in the later period of steady phase. Comparing 
with the conventional LEACH and A-LEACH, the VCHs proposed 
will diminish the frequency of reclustering in the same interval 
and prolong the time of being in steady-state phase, which will 
extend the lifecycle of the entire network.

VI. Simultion Results
On the behalf of the upper calculation the final results estimated 
below:
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Fig. 2: Dead Nodes Estimation Among Existing and Proposed 
Work
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Fig. 3: Alive Nodes Estimation Among Existing and Proposed 
Work
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Fig. 4: Packet Transmission Estimation Among Existing and 
Proposed Work
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Fig. 5: Packets to Base Station Estimation Among Existing and 
Proposed Work

In the proposed protocol, we take the measure of selecting a VCH 
for each cluster in the later period of the steady-state phase in a 
round by using the energy information achieved by CH, which 
can weaken the frequency of reclustering and prolong the time of 
being in steady-state phase. In the complete message phase of a 
round, CH and VCH have the similar role to undertake gathering 
information from member nodes and relaying them to BS. 
The divergence is that the CH takes the responsibility in the earlier 
stage of the steady-state segment in a round, while VCH substitutes 
the CH and works in the later stage of the steady phase. Also, the 
CHs assortment originates the competition among all the nodes in 
the set-up phase. On the other hand, VCH is established throughly 
by CH in the later phase of the steady-state phase in a round. We 
can obtain that the technique of establishing VCH is simple and 
quick comparing with the generation and assistance of random 
numbers in the set-up phase. They all have a superior benefit to 
the saving of energy in the whole network.

VII. Conclusion 
Wireless sensor networks consists of thousands of tiny, low 
cost, little power and multifunctional sensor nodes where every 
sensor node has very low battery period. Various energy proficient 
algorithms have been designed for this. LEACH employs 
distributed cluster formation & randomized rotation of the cluster 
head to minimize the network energy consumption. This paper 
suggests a new version of LEACH protocol called A-LEACH 
protocol. From the simulation results, we can illustrate a number 
of conclusions:

There is less number of dead nodes.1. 
Number of alive nodes is improved.2. 
Packet transmission to base station takes places frequently.3. 
Even in last round clustering development is going take 4. 
place.

Consequently, the proposed clustering approach is more energy 
efficient and hence Effective in prolonging the network life time 
evaluated to the original version of LEACH Protocol. A fine 
exploitation of the method parameters i.e. transmission range 
and node density to find the best achievable optimal setting could 
also be researched further. Another interesting observable fact that 
can be studied additional is the relationship between the number 
of hops and the spatial uniformity of energy distribution in a 
WSN.
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