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 Underwater wireless communications can enable many scientific, environmental, 
commercial, safety, and military applications. Wireless signal transmission is also 

critical to remotely control instruments in ocean observatories and to allow 

coordination of swarms of autonomous underwater vehicles. In the terrestrial 
environment, radio waves are used for data transmission whereas in an underwater 

environment acoustic waves are used for propagation due to their low attenuation. In 

our proposed system, transmission of data is achieved in an energy efficient manner by 
the principle of dynamic routing. Since the nodes at the higher depth are placed far 

away from the surface sink, they find it difficult to send their data efficiently to the 

surface sink. The dynamic routing concept compares the threshold value of all the 
nodes and then chooses the particular node at runtime irrespective of depth and 

forwards the data to the sink. This, in turn, decreases the energy consumption of node.   

 

INTRODUCTION 

 

Wireless communication is the transfer of information between two or more points that are not connected 

by an electrical conductor. The most common wireless technologies use the radio. With radio waves, distances 

can be short, such as a few meters for television or as far as thousands or even millions of kilometer for deep-

space radio communications (Pierre Viland et al., 2009). It encompasses various types of fixed, mobile, and 

portable applications, including two-way radios, cellular telephones, personal digital assistants (PDAs), and 

wireless networking (Thi Minh Hien Ngo, Gheorghe Zaharia, 2007; Murat Uysal and Costas N. Georghiades, 

2000). Other examples of applications of radio wireless technology include GPS units, garage door openers, 

wireless computer mice, keyboards and headsets, headphones, radio receivers, satellite television, broadcast 

television and cordless telephones.  

WSN covers a wide spectrum of military and hospital monitoring, military surveillance, fire and intruder 

detection and animal tracking. In recent years, new technologies have shaped numerous military and 

commercial strategies in an unprecedented way. The Wireless Sensor Network (WSN) technology is one such 

technology and has been attracting significant attention. WSN provide a promising infrastructure for gathering 

information about parameters of the physical world which can be subsequently processed for both commercial 

and military applications (Magadevi, N. et al;., 2016; Pritto Paul, P., et al., 2016; Kanagalakshmi, A., et al., 

2016; Senthil Murugan, M. and T. Sasilatha, 2016; Divya, S. and K. Stella, 2016). About more than 70% of the 

Earth’s surface is surrounded by aquatic environment which corresponds to mostly unexplored area. Underwater 

wireless sensor networks have recently been proposed as an innovative way to observe and explore these harsh 

environments. However, the efficient data delivery is still a challenging issue in these networks because of the 

impairments of the acoustic transmission (Anandalatchoumy, S. and G. Sivaradje, 2016; Narender, M. and K.R. 
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Anjana Devi, 2016; Lissy, D. and S. Behin Sam, 2016; Arun Chakravarthy, R. and DR. S. Palaniswami, 2016; 

Balamurugan, M. and Dr.P. Manimegalai, 2016). 

 

Underwater Wireless Communication: 

Underwater wireless communication is the wireless communication in which acoustic signals (waves) carry 

digital information through an underwater channel. Electromagnetic waves are not used as they propagate over 

short distances. Over the past decades, heavy cables were used to establish a high-speed communication 

between remote end and the surface (Ayaz et al., 2011; Ravindranath Vadlamudi, Dr Syed Umar, 2013; 

Thumpi, R., et al., 2013; Muhammad Ayaz, et al., 2011; Upena Dalal, 2009). To overcome such difficulties, 

underwater wireless communication has come into existence. 

 

2.1. Applications of Underwater Communications: 

 Seismic monitoring: It is used for the scientific study of earthquakes and tsunami.  

 Pollution monitoring: They are used to monitor the pollution that occurs due to the noise in the acoustic 

environment. 

 Ocean currents are monitoring: An ocean current is a continuous, directed movement of seawater 

generated by forces.  

 Equipment monitoring and control: It is used to monitor the communication channels used. 

 Autonomous Underwater Vehicles (AUV): It is a robot which travels underwater without requiring 

input from an operator.  

 Remotely operated vehicle: A remotely operated underwater vehicle, commonly referred to as an ROV, 

is a tethered underwater vehicle.  

 

Objectives Of The Work: 

The main aim of this project is to reduce the energy consumption of the node while transferring the data and 

also to make sure that the data reached the surface sink in an underwater acoustic environment. The mobility of 

data plays a vital role in underwater sensor networks as they have different levels of depth. The routing 

techniques deployed in the underwater area is based on the principle that the data to be passed to the sensor that 

is available at higher depth. They make use of acoustic waves for communication. In our proposed system, the 

mobility of nodes is achieved in an efficient manner and also by reducing the energy consumption. The nodes at 

the higher depth find it difficult to send their data efficiently to the surface sink. The neighbouring nodes receive 

data from nodes at higher depth and pass it to the surface sink. The main advantage is that there will be less 

possibility that the data getting lost and the surface sink also have the storage of the data’s received. The 

network attains the stability position only if every node on the network participates and contributes effectively 

for the data to reach the surface sink (Hai Yan, et al., 2010; Jafri, M.R., et al., 2013; Javaid, N., et al., 2013; 

Jian-feng yan, yuan-liu liu, 2011). 

To overcome the problem faced by the existing system we propose the new system in which every node has 

equal contribution to transfer the data to the surface sink. In our proposed system there is no such condition in 

which the data should be transferred in a sequence manner within the depth region considered. If the node does 

not have enough energy to transfer the data to surface sink, they forward the data to the neighbouring node 

available at different depth. The surface sink once it receives the data stores it in the database for reliability 

(Tahir, M., et al., 2013; Ian, F., et al., 2006; Theodore, S., Rappaport, 2002). 

 

Hardware And Software Requirement: 

4.1. Hardware Requirement: 

 Processor: Intel® core™ i3 CPU, Hard Disk: 400 GB and RAM: 4 GB 

 

4.2. Software Requirement: 

 Operating system: Windows XP / Windows 7/Windows 8. 

 Language: Java 1.7., Front end Tool: Net Beans IDE, Back end Tool: MySQL 

 

Architecture: 



102                                                           J. Paramesh and C. R. Rene Robin, 2017 

Australian Journal of Basic and Applied Sciences, 11(13) November 2017, Pages: 100-107 

 
Fig. 1: Proposed System Architecture 

 

Data Flow Diagram: 

The first step is to draw a data flow diagram (DFD). The DFD was first developed by Larry Constantine as 

a way of expressing system requirements in graphical form. A DFD shows what kind of information will be 

input to and output from the system, where the data will come from and go to, and where the data will be stored 

(Murat Uysal, and Costas N. Georghiades, 2004; Pillai, J.N. and S.H. Mneney, 2004; Helmut Bolcskei and 

Arogyaswami J. Paulraj, 2000; Siavash, M. Alamouti, 1998). It does not show information about the timing of 

processes, or information about whether processes will operate in sequence or in parallel which is shown in 

flowchart  

 

 
Fig. 2: Level 1: Node Receiving Data for the First Time 

 
 

Fig. 3: Level 2: Node Checking its Energy Capability 

 

 
Fig. 4: Level 3: Forwarding Data to the Sink 

 
Fig. 5: Level 4: Storing in the Database 
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Modules: 

 The proposed system works with the following five modules: 

 Network initialization 

 Data transmission 

 Data routing phase 

 Mobility of nodes 

 Database storage 

 

7.1. Network Initialization phase: 

 The first module in our proposed system is network initialization in which the numbers of sensor nodes 

in the network are decided. 

 The nodes are placed in the varying three levels each one representing different depths. 

 The nodes at the bottom area are the ones that have higher depth and have minimal noise involved in it. 

They are placed far from the surface sink. 

 The nodes are arranged by the depth value of each. 

 Two nodes that have a wide variance in their depth values cannot be the neighbor to each other (Refer 

Fig. 6). 

 

7.2 Data Transmission Phase: 

 The second phase of our system is the data transmission phase in which the system starts the actual 

data transfer. 

 The source file that has to be sent to the sink is chosen, and it is sent. 

 The source node is the one that receives the input data and checks it energy capability to the forward 

the data. 

 The nodes in the network are desired to transfer the data to the destination 

 Nodes in the network have the capability to act as both sender and receiver of the data. 

 The node that forwards the data to the destination is the one that is located nearer to the server. 

 The data can be forwarded by a node based on the energy allotted to it 

 The nodes in the network knows the depth information of other neighboring nodes 

 The approach used here is receiver based approach due to the unawareness of the location of the sink. 

 The eligible nodes alone forward the data to the surface sink 

 The threshold value is considered for a node to act as an eligible one (Refer Fig. 7) 

 

7.3 Data Routing phase: 

 The third phase of our system is data routing phase in which the data is routed from the source to the 

destination. 

 The concept of routing used here is on-demand data routing. 

 The on-demand data routing is the one in which the routing occurs only when it is needed. 

 In the existing system, the nodes transfer in the sequence manner within the depth region 

 In the proposed work there is no sequence in the transfer of data not only within the depth but also in 

the network. 

 The node first receives the input file and checks its energy whether it can transmit the data. 

 If the energy is sufficient enough to transmit the data to the nodes at other depth, then it proceeds. 

 If it is not sufficient enough to transfer the data, then it forwards it to the neighboring node. 

 The energy of the node may get reduced every time it transfers the data (Refer Fig. 8) 

 

7.4 Mobility of data: 

 The fourth phase is the one in which the mobility of data takes place. 

 The mobility refers to the actual movement of nodes. 

 The node, once it receives the data, checks its residual energy for forwarding the data. 

 If the energy is not enough, then it is forwarded to the data within the network. 

 The node does not restrict itself to transfer the data only within its depth, but if it can reach to any other 

node of different depth, then it transfers it. 

 Any node can play two roles here that are sender and receiver. 

 A node once it receives the data makes sure that it does not hold the data for a longer time. 

 The holding time of a node must be smaller so that the network stability is maintained. 

 If a node transfers the data and found that it does not reach correctly, then it sends the data to the other 

node by choosing a different path. 
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 Once the different path is chosen, then the data may reach the surface sink, and this happens with all 

the nodes in the network. 

 Now the data reaches the surface sink in a reliable manner. (Refer Fig. 9) 

 

7.5. Database storage: 

 The last phase of our system is that the data gets stored in the surface sink 

 The server receives the data and have the backup of the file in its storage 

 The tool used here is the MYSQL, and they store the actual data that is transferred 

 The database contains the unique id for each data transfer, the actual data sent, and the time at which 

the data is sent 

 

Testing And Implementation: 

System testing ensures that the entire integrated software system meets requirements. It tests a 

configuration to ensure known and predictable results. System testing is based on process descriptions and 

flows, emphasizing pre-driven process links and integration points. Interfacing systems or procedures must be 

invoked. Organization and preparation of functional tests is focused on requirements, key functions, or special 

test cases. Also, systematic coverage about identify Business process flows; data fields, predefined processes, 

and successive processes must be considered for testing. Before functional testing is complete, additional tests 

are identified and the effective value of current tests is determined. 

 

Experimental Results And Analysis: 

In our proposed system, adding the functionalities of cluster head to a node is to reduce the energy 

consumption, transmission loss and propagation loss. The energy consumption is achieved in our proposed 

system by using dynamic routing. Dynamic routing is the concept, in which the transmission path is determined 

randomly at the runtime by considering the threshold values of nodes. The existing system makes use of on-

demand data routing, and the threshold values are determined at the runtime, but the transmission path is pre-

defined. This in turn increases the energy consumption of nodes. Thus we conclude that providing the cluster 

head functionality and dynamic routing makes the data propagation more efficient in an aqueous environment. 

 

                  
 

Fig. 6: Network Initialization                                                      Fig. 7: Sending file to sink 
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Fig. 8: Router forwarding data to sink                                    Fig. 9: No data received at the sink 

 

            
 

Fig. 10: Sending file to sink                                 Fig. 11: Router forwarding the data to sink but not in sequence 

 

           
 

Fig. 12: Data received at the surface sink                              Fig. 13: Database storage 

 

Conclusion:  

In our proposed system we make use of dynamic routing and cluster head functionality. The dynamic 

routing concept compares the threshold value of all the nodes and then chooses the particular node at runtime 

irrespective of depth and forwards the data to the sink. This in turn decreases the energy consumption of node. It 

also minimizes the end -to - end delay especially for delay sensitive application and even in sparse condition. 
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Variation in depth threshold increases the eligible neighbors thus minimizes critical data loss in delay sensitive 

applications. The improvement can also be made in the storage level in case of redundancy of the data. 
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