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Abstract
Energy utilization is major issue in wireless sensor
network. The wireless sensor network is diverse network
to deploy for collection of critical information in
geospatial location. The sensor network basically used
tiny battery for uses of energy. The maximum
consumption of energy expires the life of network. For
the improvement of life cycle of sensor network used
energy based routing protocol. in series of energy based
routing protocol such as LEACH, QLEACH and many
more routing protocols. The LEACH protocol basically
based on the clustering technique. the cluster head during
the communication change it take more energy.
In this dissertation modified the QLEACH protocol for
the minimization of energy utilization in wireless sensor
network. For the minimization of energy used EM
model. The EM model basically probability based
function. The EM function estimation the Value of
energy for the communication. The proposed method
made in two factor one is measurement of power during
formation of cluster head and in second phase used the
process of data aggregation with sensor node. The
deployment model of sensor node is distributed in
different section. The distribution of these sensor node in
random fashion according to mobility model of senor
network.
Keywords: - WSN, Energy, Energy Consumption
LEACH, Probabilistic Model, Q- LEACH.

INTRODUCTION
Wireless Sensor Network (WSN) is a popular and have
capability to high penetrate with several applications
areas. It consists of small nodes having limited sensing,
computation, and wireless communications capabilities.
Sensor nodes normally sensed data and forward sensed
data to the base station such as temperature, sound,
vibration, pressure, motion or pollutants[1-2]. Sensor
nodes are resource constraint type of network and
contain very tiny size of irreplaceable and not chargeable
batteries WSN network is divided into sub

networks\clusters and each cluster has cluster head
which is responsible to collect the sensed data from his
cluster and forward it to the base station. WSN is the only
most suitable and easy way of deployment in remote and
hard areas. Routing is the main expensive operation for
nodes energy consumption [6-8].

Figure 1: Wireless Sensor Network
Wireless Sensors are subjected to harsh deployment
conditions and have constrained resources. In this paper,
the effectiveness of LEACH protocol in extending the
lifetime for energy-constrained wireless sensor networks
[4]. Based on LEACH protocol Low Energy Adaptive
Clustering Hierarchy (LEACH) partitions the nodes into
clusters, in each cluster a dedicated node with extra
privileges called Cluster Head (CH) is responsible for
creating and manipulating a TDMA (Time division
multiple access) schedule and sending aggregated data
from nodes to the Base Station. Remaining nodes are
cluster members. This protocol is divided into rounds;
each round consists of two phases [8-11];
Set-up Phase
(1) Advertisement Phase
(2) Cluster Set-up Phase
Steady Phase
(1) Schedule Creation
(2) Data Transmission
The rest of paper discuss in section II Q-Leach. In section
III discuss modified protocol. in section IV discuss
experimental result and finally discuss conclusion and
future work in section V.
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II. Q- LEACH
In this section discuss pervious Q-LEACH algorithm
process. They discuss network characteristics and
working principle of proposed scheme for efficient
performance. In order to enhance some features like
clustering process, stability period and network life-time
for optimized performance of WSNs. According to this
approach sensor nodes are deployed in the territory. In
order to acquire better clustering, we partition the
network into four quadrants. Doing such sort of
partitioning better coverage of the whole network is
achieved[5-7]. Additionally, exact distribution of nodes
in field is also well defined. Describes optimal approach
of load distribution among sensor nodes. Moreover, it
also presents an idea of efficient clustering mechanism
which yields significantly in better coverage of whole
network[15-16]. We deployed random nodes in a
100m×100mfiled. Based on location information,
network is divided into four equal parts i.e, (a1, a2, a3,
a4). Defining overall network area as below:
A = a1 + a2 + a3 + a4……. (1)
an = A(xm, ym)…….…....(2)
Where, n = 4. And m = 100. Hence, overall field is
distributed as follows:
Ym=0:50 lim Xm=0:50 an + Ym=0:50 limXm=51:100
an +Ym=51:100limXm=0:50an +Ym=51:100
limXm=51:100an ……....(3)
Portioning of network into quadrants yields in efficient
energy utilization of sensor nodes. Through this division
optimum positions of CHs are defined. Moreover,
transmission load of other sending nodes is also
reduced[13]. In conventional LEACH cluster are
arbitrary in size and some of the cluster members are
located far away. Due to this dynamic cluster formation
farther nodes suffers through high energy drainage and
thus, network performance degrades. Whereas, in QLEACH network is partitioned into sub-sectors and
hence, clusters formed within these sub-sectors are more
deterministic in nature. Therefore, nodes are well
distributed within a specific cluster and results in
efficient energy drainage. Concept of randomized
clustering as given in [12] for optimized energy drainage
is applied in each sector. Assigning CH probability P =
0.05 we start clustering process.
Overall network is divided into four areas as: Area A, B,
C and D. Initially each node decides whether or not to
become a CH. Node chooses a random number between
0 and 1[14]. If this number is less then certain threshold
T (n), and condition for desired number of CHs in a
specific area is not met, then the node becomes a CH.
Similarly, the same process continues for rest of the
sectors and optimum number of clusters is formed.
Selection of clusters will depend upon Received Signal

Strength Indicator (RSSI) of advertisement. After
decision of clusters, nodes must tell CHs about their
association. On the basis of gathered information from
attached nodes, guaranteed time slots are allocated to
nodes using Time Division Multiple Access (TDMA)
approach. Moreover, this information is again
broadcasted to sensor nodes in the cluster. Algorithm.2
defines association of nodes with their appropriate CHs.
Non-CHs nodes will locate themselves in specified area
they belong to. Then they will search for all possible
CHs, and on the basis of RSSI they will start association.
This process will continue until association phase comes
to an end. Once cluster setup phase is complete and nodes
are assigned with TDMA slots every node communicates
at its allocated time interval. Rest of the time radio of
each non-cluster head node will remain off in order to
optimize energy utilization. When all nodes data is
received at the CHs then, the data is compressed and is
sent to BS. The round completes and new selection of
CHs will be initiated for next round. In proposed idea,
we implement above mentioned concept of localized
coordination in each sectored area. We used same radio
model as discussed in [1] for transmission and reception
of information from sensor nodes to CHs and then to BS.
Packet length K of 2000 bits is used in our simulations.
According to above mentioned flow chart, initially all
nodes send their location information to BS. BS performs
logical partitioning of network on the basis of gathered
information. Network is divided into four quadrants and
broadcasts information to nodes. On the basis of
threshold some nodes are elected as CH in each division.
Normal nodes choose their CHs within their own
quadrant based on RSSI. For association nodes sends
their requests to CHs. TDMA slots are assigned to every
node for appropriate communication without congestion.
III. MODIFIED PROTOCOL
In this section discuss the improved protocol of QLEACH protocol. The Q-LEACH protocols not measure
the prior knowledge of cluster head selection during
transmission of data for base station. The selection of
cluster head process done by using EM estimation
technique. The EM technique estimate the energy level
and consumption level during transmission and selection
of cluster node in individual cluster group. The process
of individual group of nodes for selecting the cluster
head depends on minimum energy required for the
formation process. Now process of that reduces the
energy consumption and increase the life time of the
network. In each area of cluster head selection using the
grouping of node using estimation of maximum entropy
for the generation of information during selection of
cluster head and data aggregation for the transmission of
data form sensor node to base station. The working
algorithm discuss in two phases in first phase discus the
estimation technique of energy and second phase discuss
the process of data aggregation of algorithm.
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𝐶𝐻 𝑒𝑥𝑒𝑐𝑢𝑡𝑒𝑠 𝑡ℎ𝑒 𝑎𝑐𝑐𝑒𝑠𝑠𝑖𝑜𝑛 𝑝𝑟𝑜𝑐𝑒𝑠𝑠;

Steps of algorithm

27:

1: Assign values to the coefficients 𝑊1 , 𝑊2 , 𝑊3 , 𝑊4 , 𝑊5 ;

28: 𝐶𝐻 → 𝑆𝑖𝑧𝑒 = 𝐶𝐻 → 𝑆𝑖𝑧𝑒 + 1;

2: For any node 𝑛𝑖 ∈ G make:

29: 𝑛𝑖 𝑒𝑥𝑒𝑐𝑢𝑡𝑒𝑠 𝑡ℎ𝑒 𝑎𝑐𝑐𝑒𝑠𝑠𝑖𝑜𝑛 𝑝𝑟𝑜𝑐𝑒𝑠𝑠;

3: 𝑛𝑖 forms a list of its neighbors 𝑁(𝑖) through the
Message {𝑤ℎ𝑜_𝑎𝑟𝑒_𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟𝑠};

30: 𝑛𝑖 → 𝐶𝐻 = 𝐶𝐻 → 𝐼𝑑;

4: 𝑁(𝑖) = 𝜑 ;

𝑬𝒍𝒔𝒆 𝑔𝑜 𝑡𝑜 10;

31:

𝑬𝒏𝒅𝑰𝒇

5: Calculate its energy 𝑃𝑖 :

𝑬𝒏𝒅𝑰𝒇

6: 𝑃𝑖 = 𝑤1 ∗ 𝐵 𝐿1 + 𝑤2 ∗ 𝐵 𝐿2 + 𝑤3 ∗ 𝐵 𝐿3 + 𝑤4 ∗
𝐵 𝐿4 + 𝑤5 ∗ 𝐵 𝐿5 ;

𝑬𝒏𝒅 𝑭𝒐𝒓

7: Initialize EM factor of all nodes 𝑛𝑖 ∈ G

32: 𝑈𝑛𝑡𝑖𝑙 (𝐶𝐻 → 𝑆𝑖𝑧𝑒 =
𝑇𝐻𝑅𝐸𝑆𝐻𝑂𝐿𝐷𝑀𝐴𝑋 )𝑜𝑟 𝑒𝑥𝑝𝑖𝑟𝑒𝑑 (𝑇𝑖𝑚𝑒_𝐶𝑙𝑢𝑠𝑡𝑒𝑟);

𝑬𝒏𝒅.
𝑉𝑒𝑐𝑡𝑜𝑟_𝑆𝑡𝑎𝑡𝑒 (𝐼𝑑, 𝐶𝐻, 𝑊𝑒𝑖𝑔ℎ𝑡, 𝐿𝑖𝑠𝑡_𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑟𝑠, 𝑆𝑖𝑧𝑒, 𝑁𝑎𝑡𝑢𝑟𝑒)
8: 𝐶𝐻 = 0, 𝑆𝑖𝑧𝑒 = 0;
IV. EXPERIMENTAL ANALYSIS
9: 𝑁𝑎𝑡𝑢𝑟𝑒 = “𝑁𝑜𝑛𝑒”;
10: 𝑹𝒆𝒑𝒆𝒂𝒕
11: Any node 𝑛𝑖 ∈ G 𝐵𝑟𝑜𝑎𝑑𝑐𝑎𝑠𝑡𝑠 𝑎 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 "𝐻𝑒𝑙𝑙𝑜”;
12: 𝑰𝒇 𝑵(𝒊) <> 𝝋 𝑻𝒉𝒆𝒏

In this section evaluate the performance of improved
energy based routing protocol simulated in MATLAB
software. For the evaluation of performance simulate
also two algorithm one is LEACH protocol and Q Leach
protocol. the measuring the various parameter such as
PDR, delivery ratio and some other.

13: Choose 𝑣 ∈ 𝑁(𝑖) ;
14: 𝑾𝒆𝒊𝒈𝒉𝒕(𝒗) = 𝒎𝒂𝒙 {𝒘𝒆𝒊𝒈𝒉𝒕(𝒘) / 𝒘 ∈ 𝑵(𝒊)};
15: 𝑬𝒍𝒔𝒆 𝑛𝑖 is a CH of itself.
𝑬𝒏𝒅𝑰𝒇
16: Update the state vector of the elected CH;
17: CH = ID;
18: Size = 1;
19: Nature = CH;
20: Send the message “𝐶𝐻𝑚𝑠𝑔 ” by CH to its neighbors
(𝑁[𝐶𝐻]);
21: 𝐽 = 𝐶𝑜𝑢𝑛𝑡 (𝑁 [𝐶𝐻]);
22: 𝑭𝒐𝒓 𝐼 = 1 𝑡𝑜 𝐽 𝑫𝒐
23: 𝐼𝑓 (𝑛𝑖 ∈ 𝑁 [𝐶𝐻] 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑠 𝑡ℎ𝑒 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 && 𝑛𝑖 →
𝐶𝐻 = 0)
24: 𝑻𝒉𝒆𝒏 𝑛𝑖 𝑠𝑒𝑛𝑑𝑠 𝑎 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 “𝐽𝑂𝐼𝑁𝑚𝑠𝑔 ” 𝑡𝑜 𝐶𝐻

Figure 2: window show the output result of LEACH
method using number of node, number of maximum
child and depth of network in our energy efficient routing
protocol for WSN implementation.

25: 𝐼𝑓 (𝐶𝐻 → 𝑆𝑖𝑧𝑒 < 𝑇𝐻𝑅𝐸𝑆𝐻𝑂𝐿𝐷_𝑀𝐴𝑋 )
26:
𝑇ℎ𝑒𝑛 𝐶𝐻 𝑠𝑒𝑛𝑑𝑠 𝑎 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 “𝐴𝐶𝐶𝐸𝑃𝑇𝑚𝑠𝑔 ” 𝑡𝑜 𝑁𝑜𝑑𝑒 𝑛𝑖 ;
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Table 1: Shows the comparative evaluation of Leach
method, Q-Leach method and Proposed method.

METHOD

PDR

Routing
Overhead

End to
End
Delay

HopCount

Leach

0.7740

100

0.0059

774

Q-Leach

0.8740

80

0.3941

764

Proposed

0.9740

70

0.5941

759

Table 2: Shows the comparative evaluation of Leach
method, Q-Leach method and Proposed method.
Figure 3: window show the output result of Q-LEACH
method using number of node, number of maximum
child and depth of network in our energy efficient routing
protocol for WSN implementation.

PDR

Routing
Overhead

End to
End
Delay

HopCount

Leach

0.4900

200

0.0082

980

Q-Leach

0.5900

180

0.3918

970

Proposed

0.6900

170

0.5918

965

METHOD

Table 3: Shows the comparative evaluation of Leach
method, Q-Leach method and Proposed method.
Comparative performance graph of PDR, Routing
Overhead, End_to_End_Delay and hopcount for
Leach, Qleach and Proposed Method
1600
1400

Figure 4: window show the output result of Proposed
method using number of node, number of maximum
child and depth of network in our energy efficient routing
protocol for WSN implementation.
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800
600

METHOD

PDR

Routing
Overhead

End to
End
Delay

HopCount

400
200
0

Leach

0.1567

300

0.5500

470

Q-Leach

0.2567

280

0.1500

460

Proposed

0.3567

270

0.0500

455

PDR

Routing Overhead End_to_End_Delay

PROPOSED

QLEACH

hopcount

LEACH

Figure 5: Shows the comparative performance of PDR,
Routing Overhead, End_to_End_Delay and Hopcount
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using Leach, Qleach and Proposed Method with input
value of number of node, number of maximum child
(cm) and depth of network (LM).

value of number of node, number of maximum child
(cm) and depth of network (LM).

V. CONCLUSION & FUTURE SCOPE
Comparative performance graph of PDR,
Routing Overhead, End_to_End_Delay and
hopcount for Leach, Qleach and Proposed
Method
2500

2000

1500

1000

500

0
PDR

Routing Overhead End_to_End_Delay

PROPOSED

QLEACH

hopcount

LEACH

Figure 6: Shows the comparative performance of PDR,
Routing Overhead, End_to_End_Delay and Hopcount
using Leach, Qleach and Proposed Method with input
value of number of node, number of maximum child
(cm) and depth of network (LM).

Comparative performance graph of PDR,
Routing Overhead, End_to_End_Delay and
hopcount for Leach, Qleach and Proposed
Method
3500
3000

This dissertation provides minimization of energy for
wireless sensor network in concern of power
consumption and life time of network. The proposed
models give a better energy utilization factor for wireless
sensor network. The proposed model M-Q-LEACH
implies in two section one is base node and another node
as sensor. The sensors end request for communication for
next node in installed location of BS.
The proposed model M-Q-LEACH estimate
communication power loss rate of vehicle ad-hoc
network with data powers, form Experimental results we
can conclude: Power loss rate of WSNs is affected by a
number of factors, such as flooding of control message
protocol and M-Q-LEACH is an accurate model to
estimate power loss rate, due to its stable and clear
filtration process, its PDF is more accurate, and
maximum a posteriori algorithm is less complexity and
share good real-time performance.
M-Q-LEACH can estimate the communication package
loss rate with a smaller error, and can track the tiny
change about it. It can be used to grasp the overall
characteristics of the communication, support the data
transmission control and routing algorithms in network
protocol.
The diversity of network and service oriented traffic in
wireless sensor network further explored our research
work in term of calculation of power node assignment,
for the process as base node for controlling a message
request of all mobile sensor node in communicating
network. The filtration process used huge amount of
power for the process of selection, now need some extra
memory segment for the process of EM. Now exploding
of this works and optimized the process of reference
node allocation and reduces the capacity of memory for
the expanding of power allocation.
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Figure 7: Shows the comparative performance of PDR,
Routing Overhead, End_to_End_Delay and Hopcount
using Leach, Qleach and Proposed Method with input
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