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ABSTRACT: This paper presents a novel cooperative localization algorithm for mobile nodes using wireless 
networks. The recent advances in localization technology for mobile devices to provide real time position information. 
Security is major issues of these networks.  In this paper an algorithm for detection of packet dropping in mobile nodes. 
The only static node as reference point the localization frequency can be reducing free from battery power and 
responsibility of tracking quality. An additional working to security in mobile ad hoc networks this method will be 
achieved sufficient accuracy and energy efficiency. 
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I. INTRODUCTION 
 

A mobile ad hoc network (MANET) is a continuous self-configuring, infrastructure-less network of mobile devices 
connected without wires. Each device in a MANET is free to move independently in any direction and will therefore 
change its links to other devices habitual. Each must forward traffic unrelated to its own use and therefore send by a 
specified route. The primary challenge in building a MANET is equipping each device to continuously maintain the 
information required to properly passage commerce. Such networks may operate by themselves or may be connected to 
the layer internet. They may contain one or multiple and different transceivers in the middle of mobile nodes. This 
results in a highly dynamic, autonomous topology. 

 
MANET is a kind of wireless ad hoc network that usually has a routable networking environment on highest part 

of a link layer in ad hoc network. Mobile ad hoc networks consist of a peer to peer; nature -forming, self-curing 
network in contrast to a mesh network has a central controller. MANET typically communicates at radio frequencies 
(30MHZ-5GHZ). 

 
The growth of personal computer and 802.11/Wi-Fi wireless networking has made MANETs a popular research 

topic since the middle of 1990s. Many academic papers evaluate protocols and capacity assuming varying degrees of 
various speeds within a limited area usually with all mobile nodes within a few hops of every one. Different protocols 
are then evaluated based on measures such as the packet drop rate; the overhead introduced by the routing algorithm, 
point to point packet delays, network performance and capacity to scale. 

 
They introduce specific security concerns like vulnerabilities to link attacks including passive malevolent node, 

industrious interfering and leakage of mystery information, data interfering, impersonation, message-reply, message 
distortion and denial of service. An additional problem in MANETs is the security vulnerability of the routing 
protocols. 

 
Cooperative localization is the estimation of the locations of wireless devices in a network using measurements 

made between many pairs of the nodes. While many localization methods specifically encourage measurements to be 
made between nodes regardless of each node’s prior location knowledge. Then cooperative localization algorithms use 
the mesh of measurements to simultaneously estimate the coordinates of all nodes. One possible solution is cooperative 
localization where distance information between neighboring nodes is used in estimating their location. This scheme 
has been evaluated for its performance by implementing on the network simulator ns-2. 
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The rest of the paper is arranged as follows. Section II presents being an unspecified related work. Section III to 
describe elaborately the proposed framework. Section IV presents the simulation results and explanation. Section V 
concludes the paper. 

 
II. RELATED WORK 

 
A number of works have been done on the cooperative localization of estimated positions of neighboring nodes 

and detection of packet dropping this section mentions some of these works. 
 
Some other methods use estimated positions of neighboring nodes. In DOLPHIN [1] each node uses both anchors 

and neighboring nodes these are already localized as reference points. These Nodes are immediately estimating their 
positions and distance information from a sufficient number of reference points. In [2], [3] Confidence of estimated 
positions is introduced to improve the position accuracy. They do not considered node mobility but collection of 
position errors. 

 
Some cooperative localization methods have been designed for fully-distributed mobile ad hoc networks. TRADE 

[4] proposes real-time localization is fully distributed manner in mobile nodes. This method estimate and update the 
position of information in neighboring nodes and wireless connectivity information. [5] Proposes a distributed 
algorithm based on Sequenital Monte Carlo method in which the estimated position an about probability distribution 
represented by a collection of reference points. Not surely known the estimated position due to the noisy measurements 
is estimated from the variance of the reference points and usefulness to mitigate error spread information to other 
.WMCL [6] also proposes a Sequential Monte Carlo-based algorithm which uses estimated positions of neighbor nodes 
to reduce the computational cost and capable of tracking mobile nodes but it is high localization frequency.  

 
For positioning with limited infrastructure network-based localization has been considered in wireless sensor 

networks, mobile ad hoc networks and vehicular networks. Some method like [7], [8] create a point of position estimate 
network information. SISR [9] proposed an error-tolerant localization algorithm introducing an improved the rest 
function for the least squares method. This method of collective information cost and delay is high so it is not used for 
real-time position estimation of various frequencies in mobile nodes. 

 
For indoor positioning most techniques rely on fixed infrastructure. For instance RFID-tags have been used 

[10], [11]. They are limited radio ranges and number of tags has been embedded. Some methods use signature of radio 
signals Wi-Fi based methods [12], [13] have been learning signal strength from each position recorded to radio map 
and identity the location of mobile nodes to find the best-match on the localization. Cellular-phone based methods such 
as Calibree [14] use connectivity and signal strength from GSM cell towers to provide relative position at an acceptable 
to reasonable cost. Calibree estimates relative distance between mobile nodes based on the different GSM signature.  

 
[15] In security architecture for MANET involving mobile nodes. This method multiple sensors placed in 

throughout the network collects data and detection of packet loss but computational cost is high. To solve the problem 
of reduction in packet dropping in MANET these method two additional components to the dynamic source routing 
protocol (DSR) this scheme has been several drawbacks. 

 
III. THE PROPOSED FRAMEWORK 

 
This section presents the details of the proposed scheme. Two-dimensional localization at least three reference 

points requires from distance information. To obtain the distance information from many anchor nodes use to estimated 
positions of neighboring nodes. For range measurements this paper assumes a Time Difference of Arrival (TDoA) 
technique. A node simultaneously transmits RF and ultrasound sound signals to the receiver node to fine the time 
difference of two signals use to estimate the distance information. In this method provide accurate ranging capability, 
ultrasonic ranging provides exact information, vigorous indoor positioning and this method commonly used in indoor 
localization methods. At the same time maintains security in MANET’s information sends to the source node to 
destination node it assumes the packet dropping on the neighbor node. To find the misbehaver node in source node 
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send the information will be stopped in misbehaver node and mobility speed is reducing in misbehaver node. The 
source node select the another neighboring node to send the information in destination node so data will be secure in 
indoor positioning. 

 
 This method is effectively reduce localization frequency each node maintains estimate position information, 

speed and state. These states are static, moving and unknown. Fig.1 shows the localization method estimate distance 
information and speed.A1, A2, A3 and A5 are static state and A0, A4 are moving state. 

 

 
Fig.1. Proposed Algorithm 

 
IV. SIMULATION AND RESULTS 

 
A. Simulation Environment: 
The proposed mechanism has been implemented in network simulator ns-2. In the simulation all the links are 

assumed to be bi-directional. The simulation will be occurs in packets dropping the problem solving in this method. 
The table explains for simulation in how many nodes are created and time duration. What kind of wireless 
communication used in mobile nodes and which type of routing protocol used in simulation. This table mentions the 
source and destination node and power levels of various communication processes. Other simulation parameters are 
mentioning the Table 1.  

 
Parameters Values 

Simulation Duration  150μs 
Simulation Area 1000 m*1000 m 
Number of Mobile Nodes 40 
Traffic Type TCP 
Number of Packet 50 
Routing Protocol DSDV 
Source Node 1 
Destination Node 13 
Packet Dropping Node 15 
Neighboring Node 27 
Initial Energy 20 
Transmission Power 0.744 
Received Power 0.0648 
Idle Power 0.05 
Sense Power 0.0175 

 
Table.1. Simulation Parameters 
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B. Results: 
The performance of the proposed algorithm in the simulation results following figure. This evaluated estimation 

accuracy of the proposed method with various movement nodes.  Fig.2 shows packet drop in 15th node and explain the 
figure created number of nodes and moving nodes in all direction for mobile ad hoc networks. The packet drop starting 
in 15th mobile node. Fig.3 shows select neighbors in source node and explain the figure data transfer in source to 
destination node this method is selected to neighboring nodes.  

 

 
                     

        Fig.2.Packets Dropping in 15thNode                                                                                 Fig.3.Select Neighbors in Source Node 
 
Fig.4 shows average localization errors. This figure explain static nodes as pseudo anchors the propagation of 

position errors is small and movement probability increase and also increase the localization error. Fig.5 shows that the 
detection rate. This figure explain the detection rate is depends on the node mobility. The node mobility increase and 
also reduce the detection rate.  
 

                  
                       Fig.4.Average Localization Errors                                                                                            Fig.5.Detection Rate 
 

Fig.6 shows the average localization intervals with each node movements. This result shows that this method 
would effectively reduce the localization frequency as the node movements.  It evaluated tracking errors varying the 
number of nodes. Fig.7 shows the average tracking error. This figure explain tracking error is small number of nodes in 
convinced level but tracking error slowly increase the particular range of node level. Because higher node density will 
be extend the hidden localization so many nodes try to localization in simultaneously. 
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Fig.6.Average Localization Intervals                                                                               Fig.7.Average Tracking Errors 
 

Fig.8 shows the localizations and tracking error with k. This figure explains the range of measurement error (k) 
will be increase and also increasing the localization and tracking error. Fig.9 shows localizations and tracking error 
with maximum reference points. This figure explains the localization and tracking error are increasing the small 
number of density in mobile node. The maximum density of mobile nodes increases and also reduces localization and 
tracking error. 
                                                                                                                                                            

             
              

Fig.8.Localizations and Tracking Error with K                                                             Fig.9.Localizations and Tracking Error with Maximum 
                                                                                                                                                                                  Reference Points 
 

V. CONCLUSION 
 

Each mobile node is assumed to have an ultrasound or similar ranging device as well as wireless communication 
faculty to allow distance measurement and mobile ad hoc communication between the nodes. These nodes can estimate 
their location based on the distance information to a reasonable number of anchors. This is also effective to reduce 
localization frequency free from battery power and responsibility of tracking quality. This proposed method detection 
of packet dropping in mobile nodes. An additional working to security in mobile ad hoc networks it will be achieved 
sufficient accuracy and energy efficiency.  

 
As future work the plan to extend in following method such as RSS-Based Localization Techniques, Beep-

Beep range acoustic system, RTS-CTS mechanism to avoid collision, Measurement Based Sensor Model and Majority 
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Vote Algorithm. These fully security provided in mobile nodes using some other algorithm for packet dropping in 
various node mobility. 
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