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Abstract: This Underwater is the real time network form defined in the sea or the water area. The network is defined 

under the restricted geographical area with limited network constraints. The network suffers from node level, network 

level and environment level challenges. The floating mobility, communication and the node features are the challenges 

for this network. In this paper, an exploration to the underwater sensor network features and the communication 
behaviors is provided. The network level exploration and the adaption for reliable communication are described in this 

paper. 
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 Introduction 
Underwater Sensor Network (UWSN) is the sensor node communicating network that combines the working 
of mobile network and the sensor network for road traffic analysis under the daily life problem, traffic 
situations, safety analysis, mobility variation, heterogeneous nodes etc. [1-2,3-4]. It is one of the most critical 
and challenging communication networks that have the impact on the communication and information 
technologies under different case studies. This communication network is having the large set of resources, 
scenarios and the protocols according to the type of communication. The network is having different kind of 
communication along with dynamic node inclusion and reconfiguration specification. UWSN covers the long 
term as well as short term communication under different standards. The network is equipped with different 
interfaces and different communication Medias to provide the communication reliability over the network. In 
this network type, the criticality begins with the initial stage of network deployment [2-4, 5-7, 9]. The 
standard architecture of underwater sensor network is shown in figure. The Figure showing the floating 
sensor nodes in the water area. At the water surface, the stations are established to accept the data from the 
sensor nodes and to provide the communication through the internet in outer environment. The 
communication is called the vertical communication between the sensor nodes and the controller node. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Under Water Sensor Network [15] 

The underwater sensor network is based on the predefined specification of network scenario and the 
constraints. Based on these constraints, the controller placement and the architectural characterization are 
established. The network can be defined to provide the communication either within the water or floating 
network on the surface. Even the size of the network is also based on the water area on which it is applied. 
The sensor network does not have much traffic or the interference from the outer environment. But the 
network itself suffers from various challenges at network level, communication level and node level. The 
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behavior and characterization of each node can be different based on the type of information it has to sense 
from the environmental objects. The absence of GPS in the environment also increases its criticality and the 
network requires more regulated communication. The key challenge to the network is the tracker to the nodes 
and to maintain the communication in case of various obstacles. The communication level optimization can 
be achieved by taking the dynamic decisions [7-8, 9, 11-12]. The common characterization adapted by the 
underwater sensor network is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  : Communication Architecture in UWSN [16]   

Figure 2 is showing the communication phenomenon in the underwater sensor network. To perform the 
underwater, surface level and the internet specific communication different layers of communication are 
defined. At the lower end of the figure, the green network is showing the underwater communication. In this 
form, the sensor nodes are present in the water area. The low level sensing smart devices are installed in the 
network to perform the adaptive network communication. Above this layer, the floating nodes are present. 
The floating nodes are defined in red color. These nodes provide the floating node communication. The 
switching stations or the substations are also floating on the water. These substations are responsible to 
collect the data from the sensor nodes and to provide the communication to the base station on the land based 
sub section. At the top level, the ground level sensing devices or stations are present. In this layer, the 
communication between the stations is performed and the information is shared with the application centers 
through the internet [3-5, 7-9, 12].  

In this paper, the detailed description of the underwater sensor network is provided. The communication 
architecture and the communication phenomenon in the underwater sensor network are provided in this work. 
The floating and underwater nodes and the communication are defined in this section. In section II, the work 
defined by earlier researchers is discussed. In section III, the available communication architectures are 
provided and the communication characterization is discussed. In section IV, the conclusion of work is 
provided.  

Existing Work 
In this section, the work done by the earlier researchers on different issues and challenges associated with 
UWSN network is discussed. This section has defined the contribution of the earlier researchers. Author [1] 
had presented an analysis on key properties and challenges associated with UWSN network. Author defined 
the traffic control and monitoring mechanism under different technological analysis. Author presented the 
work as the integrated networking simulation program to defect the characteristics of network. Author also 
discuss the associated model and the relative terms such as accidental alert system, sensor node speed 
analysis etc [1]. Author [2] has presented a work on the convergence algorithm to improve the network 
performance in the topology specific UWSN architecture. Author defined the system to improve the system 
performance and to improve the quality of service under different constraints so that effective of the system 
will be improved and the network throughput will be gained. Author defined a distributed approach to collect 
the node information and to handle the neighbor node analysis so that the node localization will be optimized. 
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Author presented an optimized Communication to generate the effective communication path. Author [3] has 
defined a study on different communication models in UWSN network. These network types are analyzed 
under the reliability metrics and different mobility scenarios. Author defined a safety measure based analysis 
over the network so that the effective burst and non-burst application communication will be identified. 
Author defined the analysis of work at different data rates so that the optimized communication will be 
derived. 

Author has defined a bidirectional Communication along with road traffic evaluation effective 
Communication to improve the effectiveness of UWSN framework. Author analyzed the network under the 
mobility model and performs the situation oriented analysis so that the realistic analysis and experimentation 
will be obtained [4]. Author also defined a protocol oriented work under the even driven communication to 
improve the communication accuracy in mobile network. Author improved the performance of the system for 
protocol as well as resolves the network communication problems [5]. Author also presented an integrated 
environment for UWSN network under different protocol so that the transportation, traffic science related 
problems will be resolved. Author defined the simplified model under different traffic models so that the 
network performance penalties will be minimized [6]. Author also defined an investigation on bidirectional 
coupling of road traffic analysis under the computational cost analysis. Author defined a communication 
protocol and mechanism based research to improve the effectiveness of the network. Author presented the 
evolution under the mobility modeling so that the network analysis will be optimized [7].  

Author [8] has defined a highway and freeway scenario to perform the uncast route discovery in robust 
environment so that the forward node selection mechanism will be optimized. Author defined a preventive 
approach for effective route generation as well as to avoid the communication flooding so that the 
communication overhead will be reduced [8]. Jose Santa has presented a multi-hop communication network 
using the routing protocol so that the network traffic will be improved and the optimized utilization of 
resources will be done. Author improved the effectiveness of network in terms of bandwidth utilization and 
reduces the network delay and packet loss. Author performs a null evaluation approach to handle the 
communication issues so that reliable communication will be performed [9]. Author also defined the analysis 
under different real scenarios and the real problems inherited from Sensor Network. Author handled 
communication issues under multi-hop transmission so that reliable communication throughput will be 
obtained from the network [10]. Author [11] has presented a network evaluation tool to analyze the network 
mobility and to quantify the network performance under different communication vectors. Author analyzed 
the work under the dynamic connectivity of mobile network with time expanded traces so that the best case 
performance evaluation will be done and the communication throughput will be improved [11]. Takeshi 
Matsuda has presented a gateway selection approach for hybrid mobile network so that the data leak will be 
minimized and the data integrity will be improved. Author defined the secure and trusted gateway selection 
under different vectors. Author defined the trust effective Communication based on forwarded node analysis. 
The work was presented on protocol [12], author had presented a sensor to substation communication 
approach in urban mobility scenario. Author defined the situation handling for cross road communication. 
Author defined the route election under the traffic analysis and accident aware communication. Author also 
performed the analysis on different type of data communicating over the network. Author presented the work 
for voice, image and video data types [13].  Author has defined a work clustered UWSN network to obtain 
the stability over the network. Author performed the inter-connectivity analysis to generate the effective path 
as well as gateway selection. Author presented the adaptive gateway management approach for the effective 
route selection and optimization [14]. Author has defined a location analysis based approach for opportunistic 
communication network. Author discussed different issues such as agent based migration, mobility handover 
and the infrastructure-less communication in UWSN area network [15].  R. M. Gomathi et al. has presented a 
traffic change evaluation under different parameters to preserve the energy and to provide the effective 
Communication in the network [16]. Author [17] has defined the energy based analysis model to optimize the 
routing in underwater sensor network. The region specific static node analysis was applied to improve the 
network integrity. Author [18] has applied the number of retransmission to take the decision criteria for 
location specific communication. The residual energy was considered as key parameter for optimizing the 
communication in underwater sensor network. Author [19] has used the pressure adaptive any cast routing to 
generate the adaptive eventual route. The greedy based measure was defined to maximize the strength of 
network. Author [20] has defined a geographic analysis based opportunistic routing to optimize the network 
communication. The node level analysis was included to utilize the network communication and traffic. 

 

Communication Behaviors in UWSN 
The various associated concepts to the underwater sensor network are discussed in this section. The network 
is defined in the specialized geographical area. The environment and the communication challenges and the 
node features increase the communication challenges to the network and the application. The topology of the 
network, architectural behavior, node responsibility cannot be fixed in such network form. Based on the 
application and the environment, the dynamic characterization is applied. The consideration of the network 
also changes as the climate change or the environment change.  In most of the cases, these networks are 
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formed to capture the information from the water object or the water itself. The extracted information is 
submitted to the fixed base station present on the surface. The network level decisions or the information 
processing is mostly done by these controllers or the centralized servers where the information is submitted. 
The network coverage, target coverage, localization are the common challenges to this network form. The 
communication behavior of the underwater sensor network is described hereunder: 

1.    Application Dependency 

When the network is establish, it is required to configure the network characteristics. In case of underwater 
sensor network, such kind of configuration depends on the application for which the network is established. 
The network topology, type of nodes, coverage, base station placement, node processing capabilities are 
decided based on the application for which it is implemented. According to the application, the network can 
be defined within the network or can be in floating form on the surface. The protocol level decision is also 
taken based on the physical characterization of the network. The placement of the base station is adaptive to 
the network area and based on it the number of base stations are decided. The absence of global position 
location, the node level position information recording and updation is performed. The neighbor information 
is maintained to provide the adaptive communication in the global environment.  

2.   Floating Node Based Communication 

The nodes in the network are present either on the surface or within the water, in both cases, the nodes are in 
floating form. It is the one of the most critical mobility form where the mobility of the nodes cannot be 
predicted. It can be random with each time instance. This kind of movement can ensure the group formation 
based on the water flow or the wind movement. The group directional floating movement able to setup the 
common controller to the network region or the processor. Because of this, the neighbors can be maintained 
at node level and the decision on the neighbor selection can be performed on its own repository. The next 
neighbor or the forwarder can be identified by observing the water flow or the wind blow. Based on the 
pattern analysis, the group region nodes can be identified and the communication optimization can be 
achieved.  

3.   Hybrid Communication 

As the network is the region based network and defined with different types of sensor devices. Each sensor 
device can be specialized to read only particular type of object or to capture the one type of information. If 
the captured information type from different nodes is different, then the hybrid communication is the basic 
feature of this network form. The weight driven analysis can be applied at node level to observe the mobility 
pattern and to analyze the node characterization to adopt the dedicated communication in hybrid 
environment. The selective graph formation and data transition is also required to transform data from one 
form to other. As the included nodes in the network are smarter, the node level decision can be taken to 
identify the data source and to perform the dynamic network communication. The dynamic features based 
adaption is applied in this hybrid network to achieve the optimized network communication.  

Conclusion 
Underwater sensor network is composed using the critical network characterization in terms of sensing range, 
energy and the floating movement. In this paper, the network architecture and the communication 
architecture is discussed. Different form of communication behavior present in this network is also discussed 
in this paper. 
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