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 Abstract - Wireless sensor network and its applications are 
intriguing research that have been concentrated as of late. 
Battery utilization of sensor nodes is the principle issue in the 
group of wireless sensor that ought to be sorted out. In this 
way, to expand the adaptability of the system, and to diminish 
the energy usage for general sensor operations, clustering 
techniques and information aggregation are the fundamental 
concentrate in this paper. The multitier strategies has been 
planned definitely and the choice of the cluster head utilizing 
Fuzzy Logic in view of the three chose parameters are all 
around utilized alongside its constrained assets of wireless 
sensor network. In this study, the fundamental essential and 
optional cluster head are the critical elements of the 
calculation for getting and transmitting information to the base 
station. The commitment of this paper is fundamentally on the 
choice of an optional cluster head and the routing protocol 
which the information transmission will include the closest 
cluster head for both tier one and tier two. Because of 
multitier grouping in sensor network, the operations of the 
sensor system will inevitably build the lifetime of the system 
contrasted with LEACH and SEP conventions. 
 
 

 Index Terms— Wireless sensor network, clustering 
techniques, information aggregation, multitier, cluster head, 
routing protocol. 
 

I.  INTRODUCTION 
 Wireless sensor networks (WSNs) are large 

collections of small sensor devices that can be an effective 
tool for collecting data from various environments. Each 
sensor sends its data to Base Station (BS), and finally BS 
sends these data to end user. Clustering is considered as an 
effective approach to provide better data gathering and 
scalability for large sensor networks. 
 

Clustering is an efficient method for providing better 
data aggregation and scalability for Wireless Sensor 
Networks. WSN’s have less performance due to obstacle 
presence. In this project MAP algorithm is simulated in this 
project which clusters sensors based on their geographic 
locations. MAP algorithm detects an obstacle locally using 

message communication among neighbouring sensors of the 
obstacle and sensors detecting obstacles use the MAP rule to 
send data. 

 
Wireless technologies have revolutionized the world 

of communications. It started with the use of radio receivers 
or transceivers for use in wireless telegraphy early on; and 
now the term wireless is used to describe technologies such as 
the cellular networks and wireless broadband Internet. 
Although the wireless medium has limited spectrum along 
with a few other constraints as compared to the guided media, 
it provides the only means of mobile communication. Wireless 
ad hoc networking is used for random and rapid deployment 
of a large number of nodes, which is a technology with a wide 
range of applications such as tactical communications, disaster 
relief operations, health care and temporary networking in 
areas that are not densely populated. A mobile ad-hoc network 
(MANET) consists of mobile hosts equipped with wireless 
communication devices. The transmission of a mobile host is 
received by all hosts within its transmission range due to the 
broadcast nature of wireless communication and Omni 
directional antennae. If two wireless hosts are not within the 
transmission range in ad hoc networks, other mobile hosts 
located between them can forward their messages, which 
effectively build connected networks among the mobile hosts 
in the deployed area. The use of wireless ad hoc networks also 
introduces additional security challenges that have to be dealt 
with. 
 
                         II.PROBLEM STATEMENT  

Wireless sensor network requires robust and energy 
efficient routing protocols to minimize the energy 
consumption as much as possible. Channel fading, 
interference and radio irregularity create a big challenge in the 
design of energy efficient communication and to route the data 
in wireless network. To mitigate the fading effects in wireless 
channel, multi-input multi output (MAP) scheme is utilized 
for sensor network 
 

A Trustworthy Energy-Efficient MAP (TEEM) 
routing algorithm designed for wireless sensor network will be 
simulated in this project to minimize the energy consumption 
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and increase the lifetime of sensor nodes. Game theory is used 
to elect healthier cluster heads having sufficient residual 
energy and high trust level during the cluster heads election. 
Further the game theory is used to select the cooperative 
nodes for MAP communication. 
 

III. EXISTING SYSTEM 
 
A wireless sensor network (WSN) often contains 

hundreds or thousands of sensor nodes equipped with sensing, 
computing, and communication devices such as short-range 
communication devices over wireless channels. These nodes 
may be distributed over a large area; e.g., WSNs can do area 
monitoring for some phenomenon of interest. In such an 
application, the main goal of the WSN is to collect data from 
the environment and send it to a sink node. This size 
limitation introduces challenges for the design and 
management of WSNs; in particular, restrictions in memory, 
power, and communication capacity need to be considered in 
order to improve the longevity of the nodes. Power restriction 
is the most remarkable of these constraints: The range of data 
transmission depends on the power used by the node. Reduced 
power consumption is an important goal in the design of WSN 
protocols. Because data transmission is expensive, the 
management of communication between nodes plays a vital 
role for the power efficiency of these networks. 
          
            LEEACH is well known algorithm for the WSN’s 
because it considers groups and cluster heads for transmission 
of data. The cluster heads are selected in rounds randomly. 
LEEACH algorithm Data transmission is the major consumer 
of power, so it is important to have power-efficient protocols. 
In order to reduce the total power consumption in the network 
LEEACH uses cluster heads in rounds for transmission to 
long distances. Hence an algorithm is needed which is more 
efficient than LEEACH which has better energy efficiency 
and less power consumption. 

 

IV.PROPOSED SYSTEM 

      Wireless sensor networks are typically ad-hoc 
networks of resource-constrained nodes; in particular, the 
nodes are limited in power resources. It can be difficult and 
costly to replace sensor nodes. Data transmission is the major 
consumer of power, so it is important to have power-efficient 
protocols. In order to reduce the total power consumption in 
the network, TEER algorithm considers nodes which 
cooperate to transmit data. Nodes which cooperate, form a 
group. A mobile node may at some point be without a group, 
in which case it is desirable for the node to be able to join a 
group. Because data transmission is expensive, the 
management of communication between nodes plays a vital 
role for the power efficiency of these networks. Cooperation 
between sensor nodes can potentially reduce the total power 

consumed for data transmission in the whole network and also 
increases the power efficiency. 
 

V. CONCLUSION  
 
Wireless sensor networks (WSNs) are large 

collections of small sensor devices that can be an effective 
tool for collecting data from various environments. Each 
sensor node sends its data to the Base Station (BS), and finally 
BS sends these data to the end user. Clustering is considered 
as an effective approach to provide better data gathering and 
scalability for large sensor networks. 
 

Clustering is an efficient method for providing better 
data aggregation and scalability for Wireless Sensor 
Networks. WSN’s have less performance due to MAP 
presence. In this project MAP algorithm is simulated, in which 
clusters sensors based on their geographic locations. MAP 
algorithm detects an MAP locally using message 
communication among neighbouring sensors of the MAP and 
sensors detecting MAPs use the MAP rule to send data. 

 
 

VII. EXPERIMENTAL RESULTS 
  
The experiment of this project was done using Matlab 
programming software. It was found that even after 
performing many iterations, when MAP and LEACH is 
compared for the parameters like routing overhead, number of 
alive nodes, number of dead nodes, energy consumed, end to 
end delay and number of hops used overall, it was found that 
MAP is better than LEACH. IN MAP, nodes consumes less 
energy as compared to LEACH. 
 
 

 
 
Fig: Comparison output of energy consumed versus number of 
iterations for MAP and LEACH. 
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Fig: Comparison output of routing overhead versus number of 
iterations for MAP and LEACH. 
 

 
 
Fig: Comparison output of number of hops versus number of 
iterations for MAP and LEACH. 
 
 

 

 
Fig: Comparison output of number of alive nodes versus 
number of iterations for MAP and LEACH. 
 

 
 
Fig: Comparison output of number of dead nodes versus 
number of iterations for MAP and LEACH. 
 

 
 
Fig: Comparison output of end-to-end delay versus number of 
iterations for MAP and LEACH. 
 
As shown in the graph above, when 50 iterations are 
performed for comparing the energy consumed by the nodes 
in MAP and LEACH, it was found that MAP uses 400 mJ, 
whereas LEACH uses 5200 mJ. So MAP in turn consumes 
less energy. MAP uses less number of hops as compared to 
LEACH, MAP has less number of routing protocol and end –
to-end delay in MAP is also very less as compared to LEACH. 
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