
Advances in Environmental Biology, 9(14) July 2015, Pages: 117-121 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 
 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Corresponding Author: S.A. Kalaiselvan, Research Scholar, Department of Computer Science and Engineering, St.Peter's 

University, Avadi, Chennai, Tamilnadu, India.  

  E-mail: kalaiselvanresearch@gmail.com 

Location Verification Based Neighbor Discovery for Shortest Routing in Underwater Acoustic 
Sensor Network 
 
1S.A. Kalaiselvan and 2V. Parthasarathy 
 

1Research Scholar, Department of Computer Science and Engineering, St.Peter's University, Avadi, Chennai, Tamilnadu, India.  
2Dean &Professor, Department of Computer Science and Engineering, Veltech Multitech DR.RR& SR Engineering College, Avadi,  

Chennai, Tamilnadu, India.  

 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 23 June 2015  

Accepted 10 August 2015  
Available online 25 August 2015  

 

Keywords: 
Underwater Acoustic Sensor Network, 

Location Estimation, Location 

Verification, Neighbor Discovery, 
Shortest path routing. 

 

 Under water acoustic sensor network is currently analyzing by the researchers in term 

of energy efficiency, shortest routing and improving throughput. Neighbor discovery is 

one of the most important tasks in shortest secure routing in UASN. The main objective 
of this paper is to discover a shortest route by connecting trusted nodes in terms of 

location. The location information sent by the node is verified by Al-Wahda approach 

for assigning the node as the best nearest neighbor node. Since the intermediate nodes 
are best neighbors in terms of location and trust value, the efficacy of the routing is 

high. The performance of the neighbor discovery is analyzed using multi-hop settings. 

There will be an upper and lower bound value is assigned for routing from source to 
destination. The simulation for this paper is carried out in Network Simulator software 

and the performance is evaluated. 
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INTRODUCTION 

 

 Routing through shortest path can save the energy, delay and improve the throughput. Most of the shortest 

path routing is concentrating on the neighbor selection algorithm, where the distance among the pair of nodes 

should be very less comparing with other pair of node in the route. Neighbor selection is obtained by choosing 

the neighbor located in the closest distance and the node should be a Trusted node and energy efficient node 

than the other nodes. To choose the best neighbor node there are two main functions are carried out and they 

are: 

 Neighbor Selection by RTS/CTS mechanism 

 Neighbor location verification using Al-Wahda approach. 

 Localization is important in the sensor network, which means the approximation of the each node location 

in a sensor network. Localization algorithms have been proposed for the terrestrial sensor networks, but only 

few schemes were proposed for underwater sensor networks.  

 

Background Study: 

 In order to find the fishes for fisheries catchment an FMMS[Fish Movement Monitoring System] is 

proposed in [1]. An efficient OEERP[Optimized Energy Efficient Routing Protocol] and AFISHS[Artificial Fish 

Swarm] Optimization algorithm is proposed for finding the shortest past in underwater sensor network in [2]. 

The channels used in acoustic networks are described by tough physical layer background with limited 

bandwidth. Propagation of sound under water takes much time than in air. This delay produces the major 

challenge in localization of acoustic networks. Several aquatic applications such as oceanographic data 

collection, pollution monitoring, offshore exploration makes use of the underwater sensor networks. On contrary 

its environment, provide major challenges in communication and networking. Radio signal weakens quickly in 

the underwater environments hence it does not work well. Propagation delay in underwater is five orders of 

magnitude higher than in radio frequency(RF) terrestrial channels, and extremely variable. For that purpose 

acoustic channels are engaged whose propagation speed is much greater than the radio signal. The underwater 

channel is severely impaired, especially due to multi-path and fading. Underwater sensors are prone to failures 
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because of fouling and corrosion [3]. Thus under water acoustic channels face severe error and high propagation 

delay. It is challenging to provide reliable communication under such environment.  

 First, it is tough to provide retransmission upon every failure of network which poses high delay in time. 

With minimal or no retransmission we have to increase the transmission power to reduce the overall rate which 

in turn reduces the energy efficiency of the whole network. Battery power is limited and usually batteries cannot 

be recharged, also because solar energy cannot be exploited [4]. This is turn to be another design challenge in 

the underwater networks, i.e, to minimize the overall energy consumption. Hence it is necessary to design a new 

transmission scheme which provides less delay, reliable and energy efficient for time critical application in 

underwater sensor networks. Neighbor discovery is the essential step in the initialization of  sensor network 

since knowledge of one hop neighbors is necessary for medium access control protocols[5],routing protocols[7], 

and topology control algorithms [6] to work efficiently and correctly. And this can be divided into two types 

randomized and deterministic. Every node sends at random time and find all neighbors at high likelihood in 

randomized discovery. While in deterministic it uses the fixed transmission schedule to discover neighbors 

definitely. In distributed settings, there will be increased run time [9][10]  (for example) in case of neighbor 

discovery which needs an naïve assumption like node synchronization for all the neighbors[8]. Hence we select 

randomized neighbor discovery. For this location search we proposed  the Al-Wahda like neighbor discovery 

which was single hop sensor networks of n nodes. 

 Limitations of the neighbor discovery are,  

 It needs to cope with collisions.  

 Practically, no node knows about their neighbors.  

 Nodes need to work asynchronously during the time of globally accessed.  

 In this paper, the neighbor discovery algorithm addresses all the practical challenges. Here, an unrealistic 

assumption is made, such as a prior knowledge about the number of neighbors  broadcast to all the nodes in the 

network. Using this neighbor discovery algorithm, the location of the neighbor nodes are verified whether the 

location information given by the node is true or not. 

 

Proposed Approach: 

 Let assume the network G with N number of nodes, where all the nodes are deployed randomly in Under 

Water. Some of the attributes are assigned to all the nodes such as node-id, location and node-created time. The 

network architecture and the shortest path among various numbers of paths is shown in Figure-1. These 

attributes are used to verify the nodes originality to avoid intrusion. In this paper, to initiate the networks 

functionality as well as the route discovery, all the nodes are handshaking with each other and share their 

attributes to the predecessor node in the route. The neighbor node is chosen by computing the distance among 

the pair of nodes using their location attribute fetched while handshaking. To assure that the nodes location is 

true some of the Beacon nodes are deployed in underwater acoustic sensor network and the real location can be 

obtained using Al-Wahda approach by sending and receiving beacon messages.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Shortest Path Discovery among Various Number of paths in Underwater. 

 

Handshaking: 

 Each node should do handshaking with other nodes to discover a route. During the time of route discovery, 

node 𝑁1 is assumed as the source node and the other nodes are considered for choosing the best neighbor node. 

Now, N1 start sending a “HELLO” beacon message to all the other nodes and receives “REPLY” beacon 

message from the other nodes. The beacon message consists of location information. Once, the node N1 finds 

the next neighbor assumed as N2, then N2 start sending a “HELLO” beacon message to all the other nodes and 

receives “REPLY” beacon message from the other nodes. Similarly multiple paths can be obtained between the 

source nodes to the destination node.  

𝑵 =  𝑵𝟏, 𝑵𝟐, 𝑵𝟑, … , 𝑵𝑵 ∀𝑵𝒊 ∈ 𝑮 
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 𝑵 

 𝒇𝒐𝒓     
 𝒊 = 𝒏

 𝑵𝟏 ↔ 𝑵𝒊 𝒘𝒉𝒆𝒓𝒆 ↔ = {𝑰𝑫(𝑵𝒊), 𝑵𝒊 𝑿, 𝒀 , 𝑻(𝑵𝒊) 

 

𝑰𝑫 𝑵𝒊     : Denotes the ID of the 𝒊𝒕𝒉 node. 

𝑵𝒊 𝑿, 𝒀  : Denotes the X and Y value of the  𝒊𝒕𝒉node. 

𝑻(𝑵𝒊): Denotes the Creation Time of the 𝒊𝒕𝒉node. 

 

 Since various numbers of paths are discovered, it is necessary to choose the best shortest path between the 

nodes. To verify the path and its real distance between the source to destination, Al-Wahda approach is applied 

to verify the location information of the individual nodes.  

 

Location Verification: 

 The localization verification method needs the information from node to be shared with the other node and 

it is obtained from the handshaking method. By deploying the information of one node into the other node, the 

accuracy of the location estimation, reduction of the communication information, and requirement of the 

computational services are shown in Figure-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Localization system Model. 

 

 The Al-Wahda localization algorithm for underwater acoustic sensor networks with efficient accuracy uses 

a large number of reference nodes to enhance the accuracy of location estimation.  It is so called clever 

reference-assortment method. It chooses a less possible number of references that could contribute most to high 

accuracy. This Al-Wahda approach has been developed to enhance the accuracy of the location estimation for 

the nodes in underwater. The idea is to select those references that are willing to help the other nodes going to 

estimate their locations. Based on this method, the node will only select those references that could contribute 

most to an accurate position estimate, and will eradicate inappropriate references from participating in the final 

location estimation. 

 

Simulation Results: 

 In order to evaluate the proposed approach and compare it with the other algorithm the networks simulator 

ns-2 is used. The current version of ns-2 is extended to simulate wireless sensor networks and the localization 

algorithm is deployed in ns-2 as a new module. The extended ns-2 is user friendly and is easy to use.  There is 

no restriction in the number of nodes and area of the network. According to the distance-measurement we can 

analyze the error of the accuracy of the proposed algorithm. In the NS-2 there are some standalone classes are 

implemented in C++ and will connect the developed localization algorithm based modules as classes. They are 

compiled classes which are interconnected with the interpreted classes in NS-2. When a “HELLO” Request is 

produced, Beacon agent will handle the request messages. Once the response is generated by the reference 

nodes, “REPLY” agent will take care of the response messages. The proposed approach will discover the 

location of the nodes, and an important class Poisiton.cpp will estimate the position accurately. Technically, one 

of the pointers is the location request packet and the location response packet. When the packet is transmitted by 

the response nodes, the nodes information is also attached with the packet. The nodes location is received from 

the location response packet. The timer class estimates the time during the run time, at what time the request is 

generated and at what time it reaches the reference nodes. Then at what time the response is generated and at 

what time the response reaches the request node. At this particular time the Estimate Timer will call the 

scheduler and estimate the distance. Using the distance and the response nodes location the Request nodes 

location is estimated accurately. 

Beacon 

Node Normal 

Node 
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 Finally the nodes are connected as the nearest neighbor after verifying the location information from the 

node’s beacon message and the location estimated by the Al-Wahda approach. The simulation results are given 

below for verifying the efficiency of the proposed approach. 

 

RESULTS AND DISCUSSION 

 

 The results obtained from NS-2 simulation are given in following figures for verifying the performance of 

the approach. The performance of proposed approach can be investigated using some metrics such as Location 

Information, throughput, and number of paths discovered. Number of nodes deployed in the simulation is 

changed [10, 20, 30, 40 and 50] for performance comparison. 

 

 
 

Fig. 3: Correctly vs. In-Correctly classified Location Information. 

 

 The minimal distance based trustable, shortest path can be obtained with an increased number of iterations. 

The best paths can be obtained after 25 iterations for 50 nodes, the best optimal solution obtained after 23 

iterations for 50 nodes. The location information is obtained from nodes as well as from Al-Wahda approach. 

More number of nodes passed the location information correctly and few of the nodes are not passed correctly, 

and it is identified with the help of Al-Wahda approach. The number of good nodes and bad nodes are identified 

in terms of location information is shown in Figure-3. 

 

 
 

Fig. 4: Obtained Throughput. 

 

 Throughput means the number of packet transmitted per interval of time. The interval time is 100 seconds 

and it gets varied due to the mobility and the protocol applied. The throughput of the proposed approach is 

compared for different number of nodes is shown in Figure-4.  It is clear that in every round the throughput 

obtained by the proposed approach is better. 

 In this paper, it is assumed that, a few shortest paths can be selected as the best path additional with the best 

path. The additional paths can be taken be used as the next alternate paths when a route-failure. The total 

number of paths discovered for 10 nodes is 4, paths discovered for 20 nodes is 6, paths discovered for 30 nodes 

is 16, paths discovered for 40 nodes are 18 and for 50 nodes the number of discovered paths are 25 and it is 
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shown in Figure-5. Out of all the paths, our approach chooses the first two best paths, from that, 1 path is taken 

for real data transmission and the other paths are considered at the time of route failure. 

 

 
 

Fig. 5: Number of Paths Discovered for Number of Nodes. 

 

Conclusion: 

 In this paper, we have presented efficient neighbor discovery algorithms for wireless networks that 

comprehensively address various practical limitations of the earlier approaches. Our neighbor discovery 

algorithms do not require estimates of node density and allow asynchronous operation. Furthermore, our 

algorithms allow nodes to begin execution at different times and also allow nodes to detect the termination of 

the neighbor discovery phase. When using this efficient neighbor discovery based shortest routing the network 

throughput and the delay are improved in a better manner and are shown in the results.  
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