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Abstract 

Underwater wireless sensor networks (UWSNs) have been showed as a promising technology 

to monitor and explore the oceans in lieu of traditional undersea wireline instruments. 

Nevertheless, the data gathering of UWSNs is still severely limited because of the acoustic 

channel communication characteristics. One way to improve the data collection in UWSNs is 

through the design of routing protocols considering the unique characteristics of the 

underwater acoustic communication and the highly dynamic network topology. In this paper, 

we propose the GEDAR routing protocol for UWSNs. GEDAR is an anycast, geographic and 

opportunistic routing protocol that routes data packets from sensor nodes to multiple 

sonobuoys (sinks) at the sea‟s surface. When the node is in a communication void region, 

GEDAR switches to the recovery mode procedure which is based on topology control 

through the depth adjustment of the void nodes, instead of the traditional approaches using 

control messages to discover and maintain routing paths along void regions. Simulation 

results show that GEDAR significantly improves the network performance when compared 

with the DBR routing protocol, even in hard and difficult mobile scenarios of very sparse and 

very dense networks and for high network traffic loads. 

  

1.INTRODUCTION 

 

Wireless sensor network has advanced in developing and developed countries in terms of 

communication. WSN is divided in Ad-hoc network and MANET where MANET does not 

have fixed infrastructure. Every node in the network interchanges the information and 

forward packet to other nodes. In ad-hoc network the node are deployed in large area to 

monitor and collect the data of physical or environment condition and transmit it to base 

station for future processing. It is important to have proper way of communication in real 

time also a secured one. Wireless sensor network used in continuous connectivity, military 

application, health monitoring, structural monitoring and industries. Information is carried 

away from source to destination in secured manner to maintain whatever data is transmitted 

should be same as the one sent. In today‟s Wi-Fi network large number of nodes are deployed 

and packets or information message is broadcasted to the nodes but it gets affected by various 

attack i.e nothing on beacon routing protocols, source routing, distance-vector, link-state and 

geographic as well as a logical ID-based sensor network routing protocol. This attack 

misleads the path of packet or data or sometimes will make packets to be in a loop until all 

the system gets crashed. To avoid such issues node verification is required when packets are 

forwarded in routing. To deal with these issues important steps are considered. In first case, 

we thoroughly calculate the existing protocols to routing layer and battery draining attacks 

also to ensure an authenticated and secure data transmission process. Wireless sensor 

networks have been used extensively in many land-based applications. Recent several years 

have also seen a rapidly growing trend towards the application of sensor networks in 
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underwater environments, i.e., building underwater sensor networks (UWSNs) [6] [7] [8] [9] 

[10] [11]. Among many research issues in this new and promising area, delivering packets 

from a source node to a destination, namely routing, is one of the fundamental problems that 

need to be studied for constructing the UWSN protocol stack.. Wireless sensor node are 

exposed to various attacks like denial of attack, Carousel attack, retransmission of attack, 

Stretch attack, wormhole attack, sink hole, black hole, we provide way to detect, prevent and 

maintain packet delivery ratio, power consumption. As the sensor networks can also function 

in an ad-hoc manner the security goals includes both those of the traditional networks and 

goals matched to the unique limitations of ad-hoc sensor networks. The categorizations of 

security goals are as primary and secondary. The primary goals are well-known standard 

security goals such as Confidentiality, Integrity, Authentication (CIA) module and 

Availability. The secondary security goals are Self-Organization, Secure Localization, Time 

Synchronization and Data Freshness. In this Paper[1] we propose a depth-based routing 

(DBR) protocol. DBR does not require  full-dimensional location information of sensor 

nodes. Instead, it needs only local depth information, which can be easily obtained with an 

inexpensive depth sensor that can be equipped in every underwatersensor node. A key 

advantage of our protocol is that it can handle network dynamics efficiently without the 

assistance of a localization service. Moreover, our routing protocol can take advantage of a 

multiple-sink underwater sensor network architecture without introducing extra cost. 

Weconduct extensive simulations. The results show that DBR can achieve very high packet 

delivery ratios (at least 95%) for dense networks with only small communication cost.In this 

paper[2] we address these challenges and propose HydroCast, a hydraulicpressure based 

anycast routing protocol that exploits the measuredpressure levels to route data to surface 

buoys. The papermakes the following contributions: a novel opportunistic routingmechanism 

to select the subset of forwarders that maximizesgreedy progress yet limiting co-channel 

interference; and anefficient underwater dead end recovery method that outperforms recently 

proposed approaches. The proposed routing protocolsare validated via extensive simulations. 

The main focus of this paper[3] is to design an efficient anycast routing protocol from a 

mobile sensor to any one of the sonobuoys on the sea level. However, this is challenging 

because geographic greedy routing causes a data packet to be dispatched to a node which is 

not the destination, but closer to the destination than all of its neighbors. This node is known 

as a local maxima node. In such situations, it becomes necessary to recover from this dead 

end path by routing around the perimeter of the region (a void). This paper[4] will provide a 

comprehensive review of the research challenges and potential approachesfor efficient data 

collection in UWSNs. It will highlight the characteristics of UWSNs and of the underwater 

acoustic channel, which diminish the performance of networking protocols. It will analyze 

the benefits of geographic and opportunistic routing for reliable data delivery and the 

potentials of duty-cycling for energyconservation in UWSN. In this paper[5], we propose a 

void avoidance protocol, called Vector-Based Void Avoidance (VBVA), to address the void 

problem in mobile underwater sensor networks. VBVA adopts two mechanisms, vector-shift 

and back-pressure, to handle voids. Vector-shift mechanism is used to route data packets 

along the boundary of the void. Back-pressure mechanism routes data packets backward to 

bypass a concave void. VBVA handles the void problem on demand and thus oes not need to 

know network topology and void information in advance. Therefore, it is very robust to cope 

with mobile voids in mobile networks. To the best of our knowledge, VBVA is the first void 

avoidance protocol to address the three-dimensional and mobile void problems in underwater 

sensor networks. Our simulation results show that VBVA works effectively and efficiently in 

mobile underwater sensor networks. 
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2.LITERATURE SURVEY 

 

The main function of WSN is so periodically collect information to the interested area and 

transmit the information to the BS.A simple approach to fulfilling its task is that each sensor 

node transmits data directly to BS.However, when BS is located faraway from the target area, 

the sensor nodes will die quickly due to much energy consumption.On the other hand, since 

the distance between each node and BS are different, direct transmission leads to unbalanced 

load.To solve this problem, many protocols have been proposed.Of the proposed protocols, 

routing protocols finds satisfactory solutions. 

[1]Hai Yan, Zhijie Jerry Shi, and Jun proposed Providing scalable and efficient routing 

services in underwater sensor networks (UWSNs) is very challenging due to the unique 

characteristics of UWSNs. Firstly, UWSNs often employ acoustic channels for 

communications because radio signals do not work well in water. Compared with radio-

frequency channels, acoustic channels feature much lower bandwidths and several orders of 

magnitudes longer propagation delays. Secondly, UWSNs usually have very dynamic 

topology as sensors move passively with water currents. Some routing protocols have been 

proposed to address the challenging problem in UWSNs. However, most of them assume that 

the full-dimensional location information of all sensor nodes in a network is known in prior 

through a localization process, which is yet another challenging issue to be solved in 

UWSNs. In this paper, we propose a depth-based routing (DBR) protocol. DBR does not 

require full-dimensional location information of sensor nodes. Instead, it needs only local 

depth information, which can be easily obtained with an inexpensive depth sensor that can be 

equipped in every underwater sensor node. A key advantage of our protocol is that it can 

handle network dynamics efficiently without the assistance of a localization service. 

Moreover, our routing protocol can take advantage of a multiple-sink underwater sensor 

network architecture without introducing extra cost. We conduct extensive simulations. The 

results show that DBR can achieve very high packet delivery ratios (at least 95%) for dense 

networks with only small communication cost. 

[2] In Pressure Routing for Underwater Sensor Networks paper A SEA Swarm (Sensor 

Equipped Aquatic Swarm) is a sensor cloud that drifts with water currents and enables 4D 

(space and time) monitoring of local underwater events such as contaminants, marine life and 

intruders. The swarm is escorted at the surface by drifting sonobuoys that collect the data 

from underwater sensors via acoustic modems and report it in realtime via radio to a 

monitoring center. The goal of this study is to design an efficient anycast routing algorithm 

for reliable underwater sensor event reporting to any one of the surface sonobuoys. Major 

challenges are the ocean current and the limited resources (bandwidth and energy). In this 

paper, we address these challenges and propose HydroCast, a hydraulic pressure based 

anycast routing protocol that exploits the measured pressure levels to route data to surface 

buoys. 

[3] In this paper we have proposed the VAPR protocol, a greedy forwarding algorithm, which 

can achieve better efficiency by exploiting opportunistic packet receptions and by utilizing 

the inherent beaconing mechanisms of geographic routing to avoid routing into vacuous 

regions where there is a need to flood the network or use random walks to recover from a 

dead end path. Extensive simulation results have verified that VAPR provide not only reliable 

delivery performance but also a high level of energy efficiency as another critical factor of 

routing protocols for UW-ASNs. 

[4] Underwater wireless sensor networks (UWSNs) emerge as an enablingtechnology for the 

monitoring of vast areas of aquatic environments. This technology will pave the way for 

future large-scale applications of ocean monitoring, which will help to change the worryingly 

current reality where oceans are completely unknown. However, due to the harsh nature of 
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aquatic environments and the underwater wireless communication features, efficient data 

collection in UWSN is still a daunting task. This tutorial will provide a comprehensive 

review of the research challenges and potential approaches for efficient data collection in 

UWSNs. It will highlight the characteristics of UWSNs and of the underwater acoustic 

channel, which diminish the performance of networking protocols. It will analyze the benefits 

of geographic and opportunistic routing for reliable data delivery and the potentials of duty-

cycling for energy conservation in UWSN. Finally, based on an in-deep literature review, this 

tutorial will provide useful insights for the further design of networking protocols for data 

routing in UWSNs. 

[5] Mobile underwater sensor networks are featured with three-dimensional topology, high 

node mobility and long propagation delay. Geographic routing has been shown to be very 

suitable for such networks. However, routingvoids pose great challenges on the greedy policy 

used in most geographic routing protocols. This is especially true for the underwater sensor 

networks because of node mobility and three-dimensional topology. In this paper, we propose 

a void avoidance protocol, called Vector-Based Void Avoidance (VBVA), to address the void 

problem in mobile underwater sensor networks. VBVA adopts two mechanisms, vector-shift 

and back-pressure, to handle voids. Vector-shift mechanism is used to route data packets 

along the boundary of the void. Back-pressure mechanism routes data packets backward to 

bypass a concave void. VBVA handles the void problem on demand and thus does not need 

to know network topology and void information in advance. Therefore, it is very robust to 

cope with mobile voids in mobile networks. To the best of our knowledge, VBVA is the first 

void avoidance protocol to address the three-dimensional and mobile void problems in 

underwater sensor networks. 

 

3.EXISTING SYSTEM 

Depth-based routing (DBR) routing protocol is the first underwater sensor network routing 

protocol that uses node depth information to route data packets. The basic idea of DBR is to 

forward data packets greedily towards the water surface. Thus, packets can reach multiple 

data sinks deployed at the water surface. During the forwarding, the current sender broadcasts 

the packet. After receiving it, if the receiver is closer to the watersurface, it becomes qualified 

as a candidate to forward the packet. Otherwise, it will discard the packet Each qualified 

candidate will forward the packet in a prioritized manner if its distance to the current 

forwarder is at least dth and it has not previously sent this packet previously. Node priority is 

given by means of the holding time. The farther the candidate node is on the current 

forwarder, the lower is its holding time. After the holding time, the packet is broadcast if the 

node has not received the same data from a neighbor. 

 

3.1.NETWORK ARCHITECTURE 

 

DBR can naturally take advantage of the multiple-sinkunderwater sensor network 

architecture . An example of such networks isillustrated in Fig. 1. In the network, multiple 

sinks equipped with both radiofrequency(RF) and acoustic modems are deployed at the water 

surface. Underwatersensor nodes with acoustic modems are distributed in the interested3-D 

area, with each likely to be a data source. They can collect data and alsohelp relay data to the 

sinks. Since all the sinks have RF modems, they can communicatewith each other very 

efficiently via radio channels. Hence, if a data packet arrives at any sink, we assume it can be 

delivered to other sinks or remote data centers efficiently. This assumption can be easily 

validated by thefact that sound propagates (at a speed of 1.5 × 103 m/s in water) five orders 

of magnitudes slower than radio (with a propagation speed of 3 × 108 m/s in air). To be more 

focused, we do not consider communications between surface sinks in this paper. Instead, we 
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assume that a packet reaches the destination as long as it is successfully delivered to one of 

the sinks. Furthermore, we assume that each underwater node knows its depth information, 

namely the vertical distance from itself to the water surface. In practice, depth information 

can be obtained easily with a depth sensor. In comparison, obtaining full-dimensional 

location information is much more difficult. 

 
Fig 1:Network Architecture 

 

This can be expensive in terms of energy since the high energy cost of underwater acoustic 

communication and the impairments of the acoustic channel.Moreover, as packets will be 

routed through more hops to circumvent the communication void region, the acoustic channel 

can be overloaded, increasing the average end-to-end delay and reducing the packet delivery 

ratio due to more collisions and retransmissions. 

 

4.PROPOSED SYSTEM 

 

GEDAR is an anycast, geographic and opportunistic protocol that tries to deliver a packet 

from a source node to some sonobuoys. During the course, GEDAR uses the 

greedyforwarding strategy to advance the packet, at each hop, towards the surface 

sonobuoys.A recovery mode procedure based on the depth adjustment of the void node is 

used to route data packet when it get stuck at a void node. The proposed routing protocol 

employs the greedy for-warding strategy by means of the position information of the current 

forwarder node, its neighbors, and the known sonobuoys, to determine the qualified 

neighbors to continue forwarding the packet towards some sonobuoys as shown in fig 2. 

Despite greedy forwarding strategy being a well known and used next-hop forwarder 

strategy, GEDAR considers the anycast nature of underwater routing when multiple surface 

sonobuoys are used as sink nodes. 

Geographic routing has been proposed for wireless ad hoc and sensor networks. It is simple 

and scalable. Geographic routing does not entail on the discovery, establishment and 

maintenance of end-to-end routing paths. This routing paradigm solely uses the location 

information of one-hop neighboring nodes for deciding the next-hop node that will continue 

forwarding data packets towards the destination. It works as follows. Every node obtains the 

one-hop neighboring nodes‟ location through periodic beaconing. When ever a node has a 

data packet to send, it greedily selects its neighboring node closest to the 

destination.However, geographic routing protocols suffer from a serious drawback called of 

communication void region. This problem occurs whenever a current forwarder node cannot 

and a neighboring node closest to the destination, that is, it is the closest node. The node 

located in a communication void region is called void node.Whenever a packet gets stuck in a 

void node, the routing protocol  should attempt to route the packet using some recovery 

methods or discard it. 
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 Fig 2:System Architecture 

 

5.METHODOLOGY 
Packet Format: The packet format in GEDAR  is illustrated in Fig.3.The packetheader 

consists of three fields: Sender ID, Packet Sequence Number, and Depth. “Sender ID” is the 

identifier of the source node. “Packet Sequence Number” is a unique sequence number 

assigned by the source node to the packet. Together with Sender ID, Packet Sequence 

Number is used to differentiate packets in later data forwarding. “Depth” is the depth 

information of the recent forwarder, which is updated hop-by-hop when the packet is 

forwarded 

. 

 

 

 

 

Packet Header  

Fig 3.GEDAR Packet Format 

Flow chart: 

1) Randomly select „c‟ cluster centers. 

2) Calculate the distance between each data point and cluster centers. 

3) Assign the data point to the cluster center whose distance from the cluster center is 

minimum of all the cluster centers 

4) Recalculate the new cluster center using: 

 

Where,  represents the number of  data points in i
th

 cluster. 

5) Recalculate the distance between each data point and new obtained cluster centers 

6) If no data point was reassigned then stop, otherwise repeat from step 3). 

. 

Sender ID Packet Sequence 

Number 

Depth Data 
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                                Fig.4 k-means flowchart 

 

 

6.SIMULATION RESULTS AND DISCUSSION: 

 In this section we evaluate the performance of the proposed GEDAR protocol. Simulation 

parameters performed using NS2 to validate the results.we compare the performance of the 

GEDAR protocol with the DBR protocol.Packet delivery ratio,Average end to end delay and 

Energy consumption are used in the comparative analysis.The following table shows the 

simulation parameters of the proposed GEDAR protocol. 

TABLE 1:SIMULATION PARAMETERS 

NUMBER OF NODES 19 

AREA 100m*100m 

SIMULATION TIME 120ms 

ROUTING PROTOCOL GEDAR 

MODEL RANDOM 

MOBILITYMODEL 
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Fig 5.Packet delivery ratio 

In fig 5. the graph shows the packet delivery ratio. PDR is defined as the ratio between the 

received packets by the destination and the generated packets by the source.From the graph, 

the packet delivery ratio increases between(4-6ms) and also at 12.5ms.The pdr increases only 

if they identified data packets does not match the suitable conditions to transmit. 

 

                                                       Fig 6.End to end delay 

In fig 6.the graph shows the End to end delay and it is otherwise called as one way delay 

refers to time taken for a packet to be transmitted across a network from source to 

destinationFrom the graph it shows that the delay is constant between (2-19ms) and delay 

increased at 2ms and this is due to the mismatch in conditions of data packets to trnasmit in 

under water. 
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Fig 7.Energy consumption 

In fig 7 the graph shows time vs energy consumption. Energy consumption is defined as the 

amount of energy consumed in a process or system due to carrying of some information.From 

the graph, it shows that energy consumption is constant from 2ms upto17ms and it shows 

fluctuations between 17ms and 19ms due to unsuitable data packets and energy consumption 

again decreased at 19.2ms. 

7.CONCLUSION 

In this we used GEDADR protocol and compared with DBR protocol .From the results 

obtained, it is analysed that GEDAR provides better performance in terms of packet delivery 

ratio, end to end delay and energy consumption.Thus for improvementof network life time, 

the main parameters taken to considerations are end to end delay,packet delivery ratio and 

energy consumption.From the simulation results of these parameters, it is concluded that 

GEDAR shows an improvement in network lifetime when analysed with the DBR protocol. 
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