Movement-Assisted Connectivity Restoration in

Wireless Sensor and Actor Networks
ABSTRACT:

Recent years have witnessed a growing interest in applications of wireless sensor and actor networks (WSANs). In these applications, a set of mobile actor nodes are deployed in addition to sensors in order to collect sensors’ data and perform specific tasks in response to detected events/objects. In most scenarios, actors have to respond collectively, which requires interactor coordination. 

Therefore, maintaining a connected interactor network is critical to the effectiveness of WSANs. However, WSANs often operate unattended in harsh environments where actors can easily fail or get damaged. An actor failure may lead to partitioning the interactor network and thus hinder the fulfillment of the application requirements. 
In this paper, we present DARA, a Distributed Actor Recovery Algorithm, which opts to efficiently restore the connectivity of the interactor network that has been affected by the failure of an actor. Two variants of the algorithm are developed to address 1- and 2-connectivity requirements. The idea is to identify the least set of actors that should be repositioned in order to reestablish a particular level of connectivity.
 DARA strives to localize the scope of the recovery process and minimize the movement overhead imposed on the involved actors. The effectiveness of DARA is validated through simulation experiments.
ALGORITHM / TECHNIQUE USED:

· Distributed Actor Recovery Algorithm
EXISTING SYSTEM:

In most application setups, actors need to coordinate with each other in order to share and process the sensors’ data, plan an optimal response and pick the most appropriate subset of actors for executing such a plan. For example, in forest monitoring applications, fire-extinguishing actors need to collaborate with each other in order to effectively control a fire and prevent it from spreading. 
The selection of actors that need to be engaged can be based on many factors such as the actor’s capabilities, actor’s proximity to the detected event, and actor’s current load. All of these factors would require a frequent update of the actor’s state. To enable such interactions, actors need to stay reachable from each other.
 In other words, a connected interactor network has to be maintained at all times. An actor failure can cause the loss of multiple interactor communication links and may partition the network if alternate paths among the affected actors are not available. Such a scenario will hinder the actors’ collaboration and thus have very negative consequences on the WSAN application. Therefore, the actors should be able to detect and recover from the failure of one of them. 
Given that WSANs usually operate autonomously and unattended, the recovery should be a self-healing process for the network and should be performed in a distributed manner. In addition, the network recovery should be both quick and lightweight. Rapid recovery is desirable in order to maintain the WSAN responsiveness to detected events. 
Moreover, the overhead should be minimized in order to ensure the availability of actors’ resources for application-level tasks. While restoring connectivity is crucial as justified above, it may still take ascertain amount of time, which WSANs may not tolerate in delay-critical applications. In such a case, a possible solution is to be proactive and maintain two paths among every pair of actors in the network so that if one of the paths fails due to node failure(s), the second one can immediately be used. To achieve this, 2-connectivity should be maintained among the actors. That is, there should be at least two node independent paths between any selected actors.
PROPOSED SYSTEM:
In this paper, we study the impact of a node failure on the interactor connectivity in WSANs. We present DARA, a Distributed Actor Recovery Algorithm, which opts to efficiently restore the connectivity of an interactor network to its pre-node-failure level. Based on the type of connectivity considered, two algorithms, namely, DARA-1C and DARA- 2C, are developed to address 1 and 2-connectivity requirements, respectively. DARA is a localized scheme that avoids the involvement of every single actor in the network. DARA pursues a coordinated multiactor relocation in order to reestablish communication links among impacted actors. The main idea of DARA-1C is to replace the dead actor by a suitable neighbor. 
The selection of the best candidate (BC) neighbor is based on the node degree and the physical proximity to the dead actor. The relocation procedure is recursively applied to handle any actors that get disconnected due to the movement of one of their neighbors (e.g., the BC that replaced the faulty actor). Similarly, DARA-2C identifies the nodes that are affected, i.e., lost their 2-connectivity property, due to the failed actor. Some of these nodes are then relocated in order to restore 2-connectivity. Although both DARA-1C and DARA-2C pursue node relocation to restore the desired level of connectivity, they fundamentally differ in the scope of the failure analysis and the recovery. 

The main optimization objective of DARA is to minimize the total distance traveled by the involved actors in order to limit the overhead incurred by the movement. In addition, DARA strives to minimize the messaging costs in order to maintain scalability. The entire recovery process is distributed, enabling the network to self-heal without any external

supervision. DARA is validated analytically and through simulation. The simulation results shows that DARA is both efficient in achieving minimal total traveled distances and lightweight in terms of required communication resources.
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