
 

 

 

 

FUZZY BASED CLUSTERING AND AGGREGATION TECHNIQUE FOR 

UNDER WATER WIRELESS SENSOR NETWORKS 

N.Hemavathy1,  Mukesh2, Surendar2, Logeshwaran2 

Assistant professor-III
1

, UG Student
2
 

Department of Electronics and Communication Engineering, Velammal Engineering College, Chennai-66. 

ABSTRACT: 

UWOC (under water optical communication) has 

many potential applications ranging from deep oceans to 

coastal waters. However, the biggest challenge for 

underwater wireless communication originates from the 

fundamental characteristics of ocean or sea water; 

addressing these challenges requires a thorough 

understanding of complex physio-chemical biological 

systems. the main focus is to understand the feasibility 

and the reliability of high data rate underwater WSN due 

to various propagation  

INTRODUCTION: 

A Under water wireless sensor network (UWSN) is a 

wireless network that consists of distributed sensor nodes 

that monitor specific physical or environmental events or 

phenomena, such as temperature, sound, vibration, 

pressure, or motion, at different locations [2]. The first 

development of UUWSN was first motivated by military 

purposes in order to do battlefield surveillance. 

Nowadays, new technologies have reduced the size, cost 

and power of these sensor nodes besides the development 

of wireless interfaces making the UWSN one of the 

hottest topics of UWs communication [4-5].  

There are four basic components in any UWSN: (1) 

a group of distributed sensor nodes; (2) an 

interconnecting wireless network; (3) a gathering-

information base station(Sink); (4) a set of 

computing devices at the base station (or beyond) to 

interpret and analyze the received data from the 

nodes; sometimes the computing is done through the 

network itself [2]. 

 
Fig.1 

Sensor nodes, as mention earlier, are low-cost and 

low-power devices used to accumulate the desired 

data and forward it to the base station. A sensor node 

is composed of four parts as shown in Fig.2, the 

nodes are equipped with a sensing unit, a radio 

transceiver or other wireless communications device, 

a small microcontroller, and an energy source, 

usually a battery, some sensor nodes have an 

additional memory component[5].  

 

 
Fig.2 

Functionality of sensor nodes lies behind the ability 

of the node to either being the source of the data (i.e. 

senses the event) then transmits it, or just being a 

pure transceiver that received data from other 

sources then forwards it to other nodes in order to 

reach the base station. Actually, this functionality 

depends on the network architecture that depends in 

turn on the application. Fig.3 shows different 

available sensor nodes in the market followed by 

Table1 showing the specifications for each node[3]. 

 

 
Fig.3 List of sensor nodes 
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The size of a single sensor node can vary from shoebox-

sized nodes to the size of a dust. The cost of sensor nodes 

is similarly variable, ranging from hundreds of dollars to a 

few cents, depending on the size of the sensor network 

and the complexity of individual sensor nodes[5]. 

 

 
Table 1 

 

RELATED WORKS: 

A study is conducted on the performance of a 

space shift keying (SSK) scheme in a free-space optical 

(FSO) communication system under indoor and outdoor 

conditions [6]. The performance of three estimators 

(maximum likelihood, center of gravity, and template 

matching) for the estimation of center of the beam on a 

detector array is compared in terms of mean square error 

and complexity. Simulation results show that the 

maximum likelihood estimate achieves the lowest mean 

square error and especially performs significantly better 

than center of gravity under poor signal-to-noise ratio 

conditions [7]. optical power, data, and clock pulse 

signals are transmitted together on a single channel by 

applying Pulse Width Modulation on the light source. The 

presented architecture enables single light sources and 

single fiber optical cable utilization, and hence, it can be 

integrated to compact, low-power, optical biomedical 

Microsystems [8]. 

Free Space Optical (FSO) communication has 

emerged as a highly relevant technology to meet the 

growing demand for high bandwidth, low latency and cost 

effective installations applications for its advantages over 

RF communication. The impact of beam divergence over 

input data rate using BPSK (Binary Phase Shift Keying) 

and OOK (On Off Keying) modulation schemes are 

investigated [9]. 

Average bit error rate (<BER>) of an underwater 

optical communication system is analyzed for higher 

order laser beams. For this purpose, the effects of oceanic 

turbulence parameters and link parameters on single mode 

higher order laser beams are investigated [10]. 

Methodology: 

 

Fig.4 

The Fuzzy Logic Concept 

The way that people think is inherently fuzzy. The way 

that we perceive the world is continually changing and 

cannot always be defined in true or false statements. Take 

for example the set of all the apples and all the apple 

cores in the world. Now take one of those apples; it 

belongs to the set of all apples. Now take a bite out of that 

apple; it is still an apple right? If so, it still belongs to the 

set of apples. After several more bites have been taken 

and you are left with an apple core and it belongs to the 

set of apple cores. At what point did the apple cross over 

from being an apple to being an apple core? What if you 

could get one more bite out of that apple core, does that 

move it into a different set?                              

 

Fig.5 
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The definition of the apple and apple core sets are too 

strictly defined when looking at the process of eating an 

apple. The area between the two sets is not clearly defined 

since the object cannot belong to the set of apples and 

apple cores because, by definition, an apple core is NOT 

an apple. The sets defining apples and apple cores need to 

be redefined as fuzzy sets. 

    A fuzzy set allows for its members to have degrees of 

membership. If the value of 1 is assigned to objects 

entirely within the set and a 0 is assigned to objects 

outside of the set, then any object partially in the set will 

have a value between 0 and 1. The number assigned to the 

object is called its degree of membership in the set. So an 

apple with one bite out of it may have a degree of 

membership of 0.9 in the set of apples. This does not 

mean that it has to have a degree of membership of 0.1 in 

the set of apple cores though. However as the apple is 

eaten it loses its membership in the fuzzy set of apples 

and gains membership in the fuzzy set of apple cores. 

 Application areas 

 Automobile and other vehicle subsystems, such 

as automatic transmissions, ABS and cruise 

control (e.g. Tokyo monorail)  

 Air conditioners  

 The Massive engine used in the Lord of the 

Rings films, which helped show huge scale 

armies create random, yet orderly movements  

 Cameras  

 Digital image processing, such as edge detection  

 Rice cookers  

 Dishwashers  

 Elevators  

 Washing machines and other home appliances  

 Video game artificial intelligence  

 Language filters on message boards and chat 

rooms for filtering out offensive text  

 Pattern recognition in Remote Sensing  

 Fuzzy logic has also been incorporated into some 

microcontrollers and microprocessors, for 

instance, the Free scale 68HC12.   

Defining Fuzzy Sets  

In mathematics a set, by definition, is a collection of 

things that belong to some definition. Any item either 

belongs to that set or does not belong to that set. Let us 

look at another example; the set of tall men. We shall say 

that people taller than or equal to 6 feet are tall. This set 

can be represented graphically as follows: 

 

Fig.6 

The function shown above describes the membership of 

the 'tall' set, you are either in it or you are not in it. This 

sharp edged membership functions works nicely for 

binary operations and mathematics, but it does not work 

as nicely in describing the real world. The membership 

function makes no distinction between somebody who is 

6'1" and someone who is 7'1", they are both simply tall. 

Clearly there is a significant difference between the two 

heights. The other side of this lack of distinction is the 

difference between a 5'11" and 6' man. This is only a 

difference of one inch, however this membership function 

just says one is tall and the other is not tall. The fuzzy set 

approach to the set of tall men provides a much better 

representation of the tallness of a person. The set, shown 

below, is defined by a continuously inclining function. 

  

Fig.7 

The membership function defines the fuzzy set for 

the possible values underneath of it on the horizontal axis. 

The vertical axis, on a scale of 0 to 1, provides the 

membership value of the height in the fuzzy set. So for 

the two people shown above the first person has a 

membership of 0.3 and so is not very tall. The second 

person has a membership of 0.95 and so he is definitely 

tall. He does not, however, belong to the set of tall men in 

the way that bivalent sets work; he has a high degree of 

membership in the fuzzy set of tall men. 
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Result and discussion: 

The following parameters like End-to-End delay, 

 

Fig.8 End to end delay 

 

Fig.9 Packet delivery ratio 

 

Fig.10 Residual energy 

 

Fig.11 Throughput 
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