Route Stability in MANETs under the Random Direction Mobility Model

Abstract:

 A fundamental issue arising in mobile ad hoc networks (MANETs) is the selection of the optimal path between any two nodes. A method that has been advocated to improve routing efficiency is to select the most stable path so as to reduce the latency and the overhead due to route reconstruction. In this work, we study both the availability and the duration probability of a routing path that is subject to link failures caused by node mobility. In particular, we focus on the case where the network nodes move according to the Random Direction model, and we derive both exact and approximate (but simple) expressions of these probabilities. Through our results, we study the problem of selecting an optimal route in terms of path availability. Finally, we propose an approach to improve the efficiency of reactive Routing protocols.

Algorithm / Technique used:

 Random Direction model.

Algorithm Description:

 The Random waypoint model is a random-based mobility model used in mobility management schemes for mobile communication systems. The mobility model is designed to describe the movement pattern of mobile users, and how their location, velocity and acceleration change over time. Mobility models are used for simulation purposes when new network protocols are evaluated.

In random-based mobility simulation models, the mobile nodes move randomly and freely without restrictions. To be more specific, the destination, speed and direction are all chosen randomly and independently of other nodes. 

Existing System:

The problem of link and route stability has been widely addressed in the literature. Routing protocols accounting for route stability while selecting the source-destination path can be found , just to name a few. In particular, the work in considers nodes moving along nonrandom patterns and exploits some knowledge of the nodes motion to predict the path duration. Studies on link and path availability and duration are presented.  A partially deterministic and a Brownian motion, where nodes start moving from the same location, are considered.

Proposed System:

We focus on the stability of a routing path, which is subject to link failures caused by node mobility. We define the path duration as the time interval from when the route is established until one of the links along the route   becomes unavailable, while we say that a path is available at a given time instant t when all links along the path are active at time t. Then, our objective is to derive the probability of path duration till time t and the probability of path availability at time t.          

Hardware Requirements:

· System

: Pentium IV 2.4 GHz.

· Hard Disk

: 40 GB.

· Floppy Drive
: 1.44 Mb.

· Monitor

: 15 Vga Colour.

· Mouse

: Logitech.

· Ram


: 256 MB.
Software Requirements:

· Operating system 
: - Windows XP Professional.

· Front End  

: - ASP.Net 2.0.

· Coding Language
:- Visual C# .Net
Modules List:
· Expression For transform of the distribution

· Probability of Path Duration and Availability
· Link Availability
· Calculating Method
· Link Correlation
· Performance evaluation
Modules Description:
Expression For transform of the distribution:

                                                                              We derive for the first time an expression for the transform of the distribution of a node moving according to the RD model. This expression can be numerically inverted to obtain the temporal evolution of the probability density function of the no deposition, given an assigned initial condition. Closed form expressions for the temporal evolution of the distribution moments can also be derived directly from the transform 
Probability of Path Duration and Availability:
                                        The probability of distribution of the path duration is accurately approximated by an exponential distribution when the number of hops along the path is sufficiently large, no matter which mobility model is considered. The parameter of the exponential distribution is empirically obtained from the map layout, node density, and other detailed parameters of the mobility scenario. The work in  exploits Palm’s calculus by assuming that links along a path are independent and that steady state is reached; in

the assumption on link independence is relaxed and the parameter of the exponential distribution is determined using the expected duration of the links in the path. 
Link Availability:

                               Under the RD model, the temporal evolution of the node position, either in the move or in the pause phase, can be described through a system of partial differential equations (PDE’s).In (weak) solution of these equations has been obtained over a finite rectangular area. Here, instead, we consider the dynamics of nodes moving over an infinite bidimensional domain, and we obtain a closed expression for the general (weak) solution of the RD equations in the frequency domain (i.e., the moment-generating function), under the assumption that move and pause times are exponentially distributed. Even if a direct analytical inverse transform of the obtained moment-generating function appears to be prohibitive, closed expressions for the moments of the spatial probability density function (pdf) can easily be derived. 
Calculating Method:
                                      The evolution of Markov Processes over a general (uncountable) state space can be described, similarly to what happens for Markov Chains, by a set of dynamical equations, relating the probability distribution functions at different time instants. These equations, known in the literature as Chapman-Kolmogorov equations of the associated Markov Process, can be expressed either in terms of integral equations or in terms of differential equations
Link Correlation:

Based on our results on the probabilities of link availability and link duration, we study the same matrices for multi hop paths, again in the case of RD mobility. We discuss the validity of the link independence assumption, which is widely used, and compared it against a refined assumption that accounts for link correlation. We observe that the

link independence assumption provides sufficiently accurate results.
Performance evaluation:

                                         We show how our analysis can be exploited to

improve the efficiency of traffic routing in MANETs. In particular show how to select the optimal route in terms of path availability and how to determine the optimal number of hops between source and destination,

taking into account the initial distance between the nodes. We then propose an approach to find and select routes, which accounts for the

expected data transfer time over the path and allows to  reduce the overhead of reactive routing protocols
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Running Server:
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Selecting Receiving Path:
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Loading Transfer File:
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Blocking a node:
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Transferring File:
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File Transferred Path:
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Checking Received Path:
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Applications:
                                         In case the node density is very large (for example,

an area crowded of people carrying communication devices) and links of any length can be assumed to be always found, the source node can optimize the above procedure, under the additional assumption that it can estimate the distance from the destination. Indeed, the source node can precompute an optimal number of hops (and thus an optimal link length) using (20) (evaluated at t ¼ desired duration). This information can help significantly in reducing the number of messages to be propagated in the network during the path discovery phase: Messages are sent only to neighbors at a

distance close to the optimal precomputed one.
Future Enhance:
                               In future we suggest to use this technology in communication field to avoid the traffic and over packet loss as replace for current using technology. Because of maintenance cost of this technology is very low compare to the current using method that is economically this method became cheap and also results are very accurate.
Conclusions:
                                      We studied the duration and availability probabilities of routing paths in MANETs—a fundamental issue to provide reliable routes and short route disruption times. We focused on the Random Direction mobility model and derived both exact and approximate (but simple) expressions for the probability of path duration and availability. We used these results to determine the optimal path in terms of route stability; in particular, we showed some properties of the optimal path and we provided an approximate yet accurate expression for the optimal number of hops. Finally, based on our findings, we proposed an approach to find and

select routes, which accounts for the expected data transfer time over the path and allows to reduce the overhead of reactive routing protocols
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