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ABSTRACT 
Underwater sensor networks support various acoustic applications. The topology formation consists of anchor nodes and surface 

sinks, where anchor nodes are equipped with floating buoys inflated by pumps. The events are monitored by anchor nodes, and 

transferred to surface sink by multi hops. From sinks data transferred through satellite and then to the ground station. This 

approach has the following disadvantages: Real time monitoring is not possible. This is critical especially in surveillance or in 

environmental monitoring applications such as seismic monitoring. The recorded data cannot be accessed until the instruments 

are recovered, which may happen several months after the beginning of the monitoring mission. No interaction is possible 

between onshore control systems and the monitoring instruments. This does not impede any adaptive tuning of the instruments, 

nor is possible to reconfigure the system after particular events occur. Here we propose a system of forward clustering 

opportunistic routing algorithm that forwards the data to the surface station without any delay. Under water sensor able to co-

ordinate their operation by exchanging configuration, location and movement information to relay to an onshore station. The 

underwater nodes are recovered by using hole detection and healing method. The simulations are conducted and the experimental 

results show that the delay is minimized and the packet delivery ratio is increased. 
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INTRODUCTION 
 

Energy conservation in wireless sensor networks has been the primary objective, but however, this 
constrain is not the only consideration for efficient working of wireless sensor networks. There are other 
objectives like scalable architecture, routing and latency. In most of the applications of wireless sensor networks 
are envisioned to handled critical scenarios where data retrieval time is critical, i.e., delivering information of 
each individual node as fast as possible to the base station becomes an important issue. It is important to 
guarantee that information can be successfully received to the base station the first time instead of being 
retransmitted.. In wireless sensor network data gathering and routing are challenging tasks due to their dynamic 
and unique properties. Many routing protocols are developed, but among those protocols cluster based routing 
protocols are energy efficient, scalable and prolong the network lifetime. 

A wireless sensor network (WSN) consists of sensor nodes capable of collecting information from the 
environment and communicating with each other via wireless transceivers. The collected data will be delivered 
to one or more sinks, generally via multi-hop communication. The sensor nodes are typically expected to 
operate with batteries and are often deployed to not-easily-accessible or hostile environment, sometimes in large 
quantities. It can be difficult or impossible to replace the batteries of the sensor nodes. On the other hand, the 
sink is typically rich in energy. Since the sensor energy is the most precious resource in the WSN, efficient 
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utilization of the energy to prolong the network lifetime has been the focus of much of the research on the WSN. 
The communications in the WSN has the many-to-one property in that data from a large number of sensor nodes 
tend to be concentrated into a few sinks. Since multi-hop routing is generally needed for distant sensor nodes 
from the sinks to save energy, the nodes near a sink can be burdened with relaying a large amount of traffic 
from other nodes Sensor nodes are resource constrained in term of energy, processor and memory and low range 
Communication and bandwidth.  

Sensor nodes are deployed to gather information and desired that all the nodes works continuously and 
transmit information as long as possible. Sensor nodes spend their energy during transmitting the data, receiving 
and relaying packets. Hence, designing routing algorithms that maximize the life time until the first battery 
expires is an important consideration. Designing energy aware algorithms increases the lifetime of sensor nodes. 
The wireless sensor network (WSN) comprises small sensors with limited computational and communication 
power. By design, sensors lead to various forms of failure, such as sudden shock caused by their deployment or 
depletion of their limited energy resources. This makes the network to form different kinds of holes, namely: 
coverage holes, routing holes.The important service provided by WSNs is monitoring a particular region. The 
region under monitoring is to be considered as region of interest (ROI), ROI continuity is very important to 
cover the whole ROI continuously. However, the emergence of holes in the RoI is unavoidable due to the inner 
nature of WSNs, random deployment, environmental factors, and external attacks. Thus, it is primordial to 
provide a self-organizing mechanism to detect and recover holes.We propose a comprehensive solution, called 
holes detection and healing (HEAL) that has a very low complexity and avoid some drawbacks noticed in 
previous works. HEAL is a distributed and localized algorithm that operates in two distinct phases. The first 
phase consists of three subtasks; hole identification, hole discovery (HD) and border detection. Unlike prior 
efforts, we propose a distributed and localized hole detection algorithm (DHD) that operates over the Gabriel 
graph (GG) of the network. DHD has a very low complexity and deals with holes of various forms and sizes 
despite the nodes distribution and density. 
 
Proposed System: 
2.1 Introduction: 

We addressed interference problem in under water sensor nodes are interconnected one or more underwater 
sinks by means of wireless acoustic links. The proposed scheme extends clustering algorithm with forwarding 
based packet delivery and enables multi-hop transmissions among the clusters by incorporating the selection of 
cooperative sending and receiving nodes. The nodes that fails are recovered using hole detection and healing 
algorithm. Underwater sinks are equipped with two acoustic transceivers namely vertical and horizontal 
transceivers. The horizontal transceivers used by the underwater sinks to communicate with the sensor nodes in 
order to commands and configuration data to the sensors and collect monitored data. Vertical link used by the 
underwater sinks to relay data to the surface station. Vertical transceivers must be long range transceivers. 
Surface station equipped with acoustic transceivers able to handle multiple parallel communication with 
deployed underwater acoustic sinks. Also we include Forward packet delivery, here CH will elect by which 
node is placed forward direction to the sink node.  The node that fails is recovered by using the hole detection 
and healing are based on two distinct phases like hole identification, hole discovery and border detection. 
Distributed and localized hole detection and healing algorithm deals with holes of various forms and sizes 
despite the nodes distribution and density. Second phase consists of hole healing area determination and node 
relocation.  
 
2.2 Advantages: 
• Propagation delay is reduced. 
• Connectivity and coverage problems are improved. 
• Energy consumption is reduced. 
• Life time of sensor to be increased. 

 
System Description: 
3.1 Problem Statement: 

Instead of using the generalized 3D geographic routing which requires an expensive distributed localization 
due to slow convergence speed, a 1D geographic any cast routing in a single (vertical) direction to the surface of 
the ocean is proposed using the depth information from a pressure sensor.1 This routing simplification is 
justified through the proposed scenario communications being strictly vertical, from the sensors to the surface 
nodes. The need for global distributed localization is relaxed via offline localization at a monitoring center that 
uses local distance measurements (collected with sensor data). Given this, the fundamental problem boils down 
to exploiting opportunistic packet receptions under channel fading and developing an efficient recovery 
mechanism from a local minimum. 
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3.2 Methodology: 
The problem of channel fading is resolved by using geo opportunistic routing in which, a packet is 

broadcasted. Each node determines its own priority based on its distance to the surface, and the priority is 
scheduled using a distance based timer in a distributed fashion.  
 
Forwarder Set Selection: 

Step1:  The energy consumption function is convex with respect to the number of hops n. 
Step2: The optimal energy strategy can be achieved by choosing optimal hops nop to determine optimal 

transmission distance dop. 
Step3:   In addition, factors such as energy-balanced of a network and the residual energy of nodes are also 

considered while selecting the available next-hop forwarder. 
Step4:The nodeh is sending a data packet to sink, and h + i is one of neighbors of node h.  
Step5:  If it is closer to the estimated result and has more residual energy, the neighboring node h + i can be 

a forwarding candidate, then the network can obtain better energy usage. 
 

 
Fig. 3.1: Forwarding set selection 

 
Step6:  Moreover, these eligible candidates rank themselves according to their distances from the EEN and 

the residual energy of each node as  
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Where	
��− 	
is the distance between node h and neighbor node�
��denotes the residual energy of node h 

+ i, and ζ denotes the value of energy threshold. 
Step7:F(h) (F(h) ⊆N(h)) is the selected forwarding candidate set of node h.  
Step8:  The larger the value of P(h + i) is, the higher priority of the node will be.  
Step9: Only the forwarder candidate with the highest priority is selected as the next forwarder. Figure 4.2 

depicts the expected progress that is with higher priority. 
 

3.3 System Architecture: 
Figure 3.1 is the system architecture which consists of sensor nodes present in the underwater senses the 

environment and send the signal to the sonobuoy present in the surface. This sonobuoy collects the information 
and passes it to the monitoring center. The monitoring center analyses the data. 

 
Fig. 3.2: System Architecture 
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3.4 Modules Explanation: 
Topology formation: 

• Topology formation is the process of designing the new network design is known as the topology 
formation. In this process we are going to design the new network design that is multiple source nodes with 
multiple adaptive relay nodes and finally single destination nodes. In this process the source nodes are mobile 
nodes and the relay nodes and the destination nodes are static nodes. 

 

 
Fig. 3.3: Network Formation 
 
Forwarding Set Selection: 

• In this network due to channel fading, the further the distance, the higher the signal attenuation and the 
greater the likelihood of packet loss. All neighboring nodes that receive the packet will assess their priority 
based on how close they are to the destination, i.e., the closer to the destination, the higher the priority. A node 
will forward the packet when all nodes with higher progress to the destination fail to send it. This can be easily 
scheduled by setting a back-off timer proportional to the distance to the destination. Because nodes can hear 
each other, those nodes with lower priorities will listen to the packet (either a data packet or an ACK packet) 
transmitted by a higher priority node and suppress their transmissions, thus excluding the possibility of 
collisions and redundant packet transmissions. 

 
Fig. 3.4: Forwarding set selection 
 
Hole detection: 

• In this the actors will periodically send heartbeat messages to their neighbors to ensure that they are 
functional, and also report changes to the one-hop neighbours. Missing heartbeat messages can be used to detect 
the failure of actors. After that it’s just check whether failed node is critical node or not. Critical node means if 
that node failed it form disjoint block in the network. 
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Border detection: 
• In this step we have to find smallest disjoint block. If it is small then it will reduce the recovery 

overhead in the network.  The smallest block is the one with the least number of nodes. By finding the reachable 
set of nodes for every direct neighbor of the failed node and then picking the set with the fewest nodes. If node J 
is the neighbour of the failed node that belongs to the smallest block J is considered the BC to replace the faulty 
node since node J is considered the gateway node of the block to the failed critical node (and the rest of the 
network) refer to it as “parent.” A node is a “child” if it is two hops Away from the failed node; “grandchild” if 
three hops Away from the failed node In case more than one actor fits the characteristics of a BC (Best 
Candidate), the closest actor to the faulty node would be picked as a BC. Any further ties will be resolved by 
selecting the actor with the least node degree. At last the node ID would be used to resolve the tie. 
 
Hole healing: 

• When node J moves to replace the faulty node, possibly some of its children will lose direct links to it. 
We do not want this to happen since some data paths may be extended. This algorithm don’t want to extend the 
link if a child receives a message that the parent P is moving, the child then notifies its neighbors (grandchildren 
of node P) and travels directly toward the new location of P until it reconnects with its parent again 

 

 
 

Fig. 3.5: hole healing 
 
Node Monitor: 

Each and every node always monitoring the status of neighbor node, If any node failed in that range. It 
indicating and generating the error message to all other sensors. 
 
Smallest block identification: 

It means in this module we have to find smallest disjoint block. If it is small then it will reduce the recovery 
overhead in the network. We also consider about that neighbor nodes of that sensor. if that sensor has lot of 
neighbor nodes it will affect the energy level of that particular sensor.  

 

 
Fig. 3.6: Block Diagram 
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Replacing faulty node: 
For replacing the faulty node, in that network all the sensors indicating which sensor is near to failure 

sensor. That is the best candidate to rectify the problem. 
 

Parent node movement: 
Parent node moves near to the failure node. 
 

Children movement: 
In this block the children node, it means which sensor is near to the failure sensor that sensor moves to that 

location and replacing the need of that sensor and again formatting the topology   
 

3.5 Performance Measures: 
Delay  
The packet delay is reduced in this system 
 

 
 

Fig. 3.7: Delay 
 
Packet Delivery Factor 
The packet delivery ration is been increased. 
 

 
 
Conclusion: 

The underwater sensor networks encompass of sensor nodes which forward data towards the destination. 
During forwarding data some problems arise, which is solved by using this hassle subjection which is pressure-
based any cast routing is stateless and does not require expensive distributed localization. In order to enable this 
opportunistic forwarding via a subset of the neighbors that has received the packet correctly. 



267   M. Dhivyajothi and P. R.Vijayalakshmi., 2016/ Advances in Natural and Applied Sciences. 10(10) Special 2016, Pages:  

            261-267 

 

 A simple greedy heuristic is proposed that searches for a cluster of nodes with the maximum progress and 
limited hidden terminals, using the local topology information only. An efficient recovery method with a 
delivery guarantee is proposed. The key idea is that a node can determine  whether it is on the local minimum 
because only the depth information is used for routing, i.e., a local minimum occurs when neighboring nodes 
with a lower depth than the current depth do not exist. 

Hassle subjection pressure-based any cast routing that allows time critical sensor data to be reported to 
sonobuoy at sea level using acoustic multi-hopping was investigated. The results are compared with existing 
method and the proposed method. The experimental results show that our proposed method improves the 
performance in terms of packet delivery ratio using simulation results. 
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