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ABSTRACT: This study deals with the bang of cooperative routing for maximizing the network lifetime in sensor 

network applications. It is implicit that the nodes in the network are equipped with a single Omni directional antenna 

and they perform cooperative transmission to achieve transmit diversity. It is proposed as a joint cooperative 

transmission and multi-channel interface energy aware routing algorithm to prolong the network lifetime. This 

approach uses the maximum lifetime power allocation with multi-channel interface, instead of minimum power 

allocation. Using the maximum lifetime power allocation, the cooperative nodes allocate their transmit power 

according to the multi-channel condition and the residual energy in the nodes. The proposed scheme combines the 

maximum lifetime power allocation and the energy aware routing to maximize the network lifetime It is studied that the 

performance of the cooperative routing in terms of network lifetime defined as the time until the first node dies and the 

total delivered packets before the first node dies. It is demonstrated that the proposed solution achieves one to three and 

half and one to two times longer network lifetime and more total delivered packets compared to non cooperative 

routing, when it is used with MTE and FA algorithms, respectively. Furthermore, the maximum lifetime power 

allocation achieves one to two times longer lifetime, compared to minimum power allocation in MTE and FA routine 

schemes. It provides distributed implementation of the proposed algorithm. 

         

KEYWORDS: Wireless ad hoc network, Cooperative diversity, Multi-channel interface, Energy efficiency.   

wireless broadcast advantage. In the multi-hop transmission, nodes that have received the transmitted signal will 

 

I. INTRODUCTION 

 

       Advances in low power integrated circuit  devices and communications technologies have enabled the deployment 

of low-cost, low  power sensors that can be integrated to form  sensor networks. This sensor network has vast important 

applications and has been identified as one of the most important technologies now a days. The deployment of the low 

cost and energy limited sensors implies that the energy efficient communication protocol is imperative to extend the 

lifetime of the network. The problem of energy efficient protocol can be approached from different communication 

layers; from physical layer, data-link layer, MAC layer, network layer to the application layer. Moreover, the cross 

layer approach has been shown to be an effective energy saving method in the energy constrained communication. In 

ad hoc networking environment, most of the energy consumption is due to the packet transmission motivated on the 

cross layer approach by jointly design the energy efficient routing algorithm in network layer and the energy efficient 

signal combining in physical layer. The energy efficient routing and transmit diversity have been studied separately in 

the literatures. The transmit diversity, pioneered by Altamonte’s shows the significant performance gain can be 

achieved in the multiple-input-multiple-output (MIMO) systems. However, multiple antennas in a sensor node may be 

impractical due to the cost. To overcome this problem, the cooperative communication concept has been recently 

proposed. This cooperative communication explores the broadcast nature of the wireless medium, where signal 

transmitted by a node will be received by all nodes within its transmission range. This property is usually referred to as 

the cooperatively help relaying and form a virtual multi antenna system. This virtual multi antenna system achieves 

significant performance gain as in the MIMO system. 
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       In recent years, significant progress has been made in developing systems that use multiple antennas at the 

transmitter and the receiver to achieve better performance. Such systems are known as multiple input multiple output 

(MIMO) systems. There are two types of benefits of using multiple antennas: link budget / spatial diversity 

improvement and throughput improvement from spatial multiplexing. Both are intrinsic to wireless channels, where 

rich spatial variations or spatial dimensionality. spatial dimensionality is via spatial multiplexing, i.e. transmitting and 

receiving multiple data streams from multiple antennas at the same time, and in the same frequency spectrum. The 

latter is possible because the signals received at different antennas are unique combinations of the transmitted data 

streams. Advanced digital signal processing algorithms can be used to recover the original data streams. MIMO 

systems with spatial multiplexing achieve higher peak data rates and increases spectrum efficiency. 

 

II. RELATED WORKS 

 

2.1 Cooperative Diversity MAC for Robust Communication in Wireless Ad-Hoc Networks   
        It uses of FER as a metric, it has introduced the user cooperation gain.  It is found that whether cooperation is 

useful for a user or not does not depend on the inter-user channel quality between the user and its partner, but only 

depends on the cooperation decision parameter (CDP), which is the FER ratio of the cooperative block fading channel 

to the non-cooperative quasi-static fading channel. It has analyzed certain asymptotic behaviors of user cooperation and 

develop analytical results on how link qualities of user-to user and user-to-destination affect cooperation benefits. It 

also investigates the relative locations of the partners and the destination for coded cooperation to improve error rates 

of an individual user or a system of users. Furthermore, this paper establishes rules on how a user can choose among 

possible partners to maximize the cooperation gain. The results are based on simple analytical formulas, which match 

simulations closely, and thus can be easily and quickly implemented. 

 

        In the formulation, it is assumed that locations of all the nodes are known. One way this can be established by 

using a Global Positioning System (GPS) receiver. Alternatively, cooperation decisions can be based solely on average 

received SNRs. Before actual communication takes place, the nodes could transmit training signals to calculate average 

received SNR’s of all the relevant links and base cooperation decisions on these measurements. Analytical PEP based 

formulas enable decisions to be made online without need of simulations or large look-up tables. 

 

2.2 A Radically New Architecture for Next Generation Mobile Ad Hoc Networks 

        It investigated the effects of different routing choices in a MIMO ad hoc network. The MIMO physical layer 

provides a number of degrees of freedom that a correct protocol design could exploit to the network’s advantage. To 

illustrate this point, two approaches are compared. The first is fixed shortest path forwarding, with routes computed a 

priori. The second involves a dynamic relay choice based on a specific metric. This metric has been designed to yield 

an overall assessment of the relay’s ability to forward packets. In fact, the complexity of such a setting can be more 

profitably controlled through a cross-layer design of the various components. 

 

        For this reason, a straightforward use of fixed shortest path routes has proved to be a working, but ineffective 

solution. The adaptive forwarding policies offer better performance because they can harvest network resources more 

efficiently by conveniently redistributing traffic over the nodes. 

 

2.3 Maximizing Communication Concurrency via Link-Layer Packet Salvaging in Mobile Ad Hoc Networks  

     In, Ad hoc wireless networks enable new and exciting applications, but also pose significant technical challenges. It 

has discussed advances in the link, multiple access, network, and application protocols for these networks. It shows that 

cross-layer design of these protocols is imperative to meet emerging application requirements, particularly when energy 

is a limited resource. The communication distance is generally neither short nor adjustable because multi-hop routing 

protocols strive for providing minimum hop paths. This paper proposes a new MAC algorithm, called Multiple Access 

with Salvation Army (MASA), which adopts less sensitive carrier sensing to promote more concurrent communications 

and adjusts the communication distance adaptively via “packet salvaging’’ at the MAC layer. The proposed MASA 

algorithm adopts a fixed, small carrier sense range but adaptively adjusts the communication distance via salvaging 

packets 
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 2.4 Cooperative Regions and Partner Choice in Coded Cooperative Systems 

         It considers the problem of average throughput maximization per total consumed energy in packetized sensor 

communications. The study results in a near-optimal transmission strategy that chooses the optimal modulation level 

and transmit power while adapting to the incoming traffic rate, buffer condition, and the channel condition. It 

investigates the point-to-point and multi node communication scenarios. Many solutions of the previous works require 

the state transition probability, which may be hard to obtain in a practical situation. Therefore, it is proposed to utilize a 

class of learning algorithms [called reinforcement learning (RL)] to obtain the near-optimal policy in point-to-point 

communication and a good transmission strategy in multi node scenario. For comparison purpose, it develops the 

stochastic models to obtain the optimal strategy in the point-to-point communication. It further extends the algorithm to 

solve the optimization problem in a multi node scenario by independent learning. The agent chooses the highest 

possible modulation and selects the transmit power that achieves a predefined signal-to-interference ratio (SIR) given 

one particular modulation. The proposed learning algorithm achieves more than twice the throughput per energy 

compared with the simple policy, particularly, in high packet arrival regime. Beside the good performance, the RL 

algorithm results in a simple, systematic, self-organized, and distributed way to decide the transmission strategy. 

 

2.5 An Energy Efficient Routing Protocol in Wireless Sensor Network 

         Energy-aware design and evaluation of network protocols requires knowledge of the energy consumption 

behavior of actual wireless interfaces. But little practical information is available about the energy consumption 

behavior of well-known wireless network interfaces and device specifications do not provide information in a form that 

is helpful to protocol developers. This paper describes a series of experiments which obtained detailed measurements of 

the energy consumption of an IEEE 802.11 wireless network interface operating in an ad hoc networking environment. 

The data is presented as a collection of linear equations for calculating the energy consumed in sending, receiving and 

discarding broadcast and point-to-point data packets of various sizes.[6,9] 

 

         For energy efficiency, it uses Distance-Based Energy Aware Routing (DEAR) Algorithm In the DEAR 

algorithm, each sensor node has two tables. One is the routing table which contains information like source node, 

previous and next hop node, etc. The other table is the neighbor table which contains neighbors’ information like 

distance between them, distance to the sink node, residual energy, node degree, etc. Thus, each node can make 

intelligent decisions about the next hop based on the DEAR algorithm and the algorithm is easy to implement for 

practical engineering applications[1,5] 

 

III. LISTS OF SUB-SYSTEMS 

  

3.1 Intelligent Transport system (ITS)  

         To fully appreciate the merits of a search technique it is important to understand the commercial environment in 

which these techniques are implemented. Many routes finding systems are currently in development worldwide and the 

majority form part of much larger systems to manage and operate the device network more efficiently. These 

management infrastructures are known as Intelligent Transport Systems (ITS) and vary in complexity and size. These 

systems fall into two main categories, centralized and decentralized systems. 

 

3.2 Implementation of Labeling 
           One possible approach to solving shortest path problems would be to pre-calculate and store the shortest path 

from every node to every possible other node, which would allow us to answer a shortest path query in constant time. 

Unfortunately the required storage size and computation time grows with the square of the number of nodes. With 

realistic device networks in mind this processing would take years if not decades and be virtually impossible to store. 

Hence to overcome this problem we require real time search techniques. Two aspects are particularly important to the 

shortest path algorithms discussed in this project: 

1. The strategies used to select the next node to be visited during a search, anda 

2. The data structures utilized to maintain the set of previously visited nodes. 
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3.3 Radius Search 

           To eliminate or minimize the effects of combinatorial explosion we need to adopt a search technique similar to 

the way humans approach navigation problems. So far we have not implemented any intelligence within a search which 

can filter out roads that are less likely to be travelled on. This type of intelligence requires some form of historical 

knowledge about the network. Since the road network does not change very often it is possible to calculate auxiliary 

information in a pre-processing step. Perhaps the most obvious way to classify the roads in the network is to identify 

the class of each road (i.e. motorways, highways, local roads etc), and then to exploit these classes in the search. This is 

similar to the way humans approach routing problems and is known as Hierarchical Search [10,14] 

 

3.4 Power Minimization of Cooperative Link                                                          

           Each node uses a default transmission power to construct a route, in order to avoid high power consumption for 

long distance transmission at the initial stage. Each cooperative link can adjust to its minimum power using MPSDF 

once link performance is satisfied the target. Each relay node as a monitor periodically broadcasts a HELLO packet to 

its source- destination pair to measure the link performance. When an improvement is necessary, the relay sends a 

NOTIFICATION to its source and destination and triggers new relay selections between the source-relay and the relay-

destination links. To fit the non-infrastructure nature of ad-hoc networks, it is desirable to devise a distributed 

mechanism to choose the relay node with the best incoming and outgoing channel condition among candidate nodes 

without using a central controller. [15,18]  

 

3.5 Selection of Back off Periods 

         The back-off period for each relay is chosen such that the smaller the link, the shorter the back-off time is. After 

the first back-off time expired, the corresponding relay node will broadcast an acknowledgment to other nodes which 

will quit the competition and refrain for next competition. At the same time, if the link is satisfied the constraint, a 

power adjustment will also be sent through  the same acknowledgement to the source that both source and relay can 

adjust their power to optimal without adversely affecting the link performance. The selection of back-off periods at 

various relay nodes ensures that the best quality relay with optimized power will be the one responsible for forwarding 

the data to the destination node.[19,24] 

 

3.6 Sensor Node Deployment 

        One possible approach to solving shortest path problems would be to pre-calculate and store the shortest path from 

every node to every possible other node, which would allow us to answer a shortest path query in constant time. 

 

3.7 Performance Analysis 

       The performance of nodes is measures by network simulator in terms of Throughput, Delay, Distance, Error Rate. 

 

IV. RESULTS 

 

 
 

Fig 4.1 shows the node placement 
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Fig 4.2 shows the node travel to reach sink node. 

 

V. SIMULATION RESULT 

 

 
Fig 5.1Performance measure between MTE, FA, MIMO 

 

VI. CONCLUSION & FUTURE WORK 

 

           It proposed an effective way to do the multi-channel interface with power allocation in cooperative transmission. 

In the cooperative routing, the power allocation and the MIMO routing decision should be jointly decided to maximize 

the network lifetime. To achieve maximum network lifetime, the proposed scheme employs the maximum lifetime 

power allocation and the energy aware routing. The maximum lifetime power allocation allocates transmit power 

according to each node’s channel condition and its residual energy in cooperative transmission. This criterion results in 

a situation where nodes with more residual energy help more compared to nodes with less energy. Compared to the 

minimum power allocation, proposed method achieves longer network lifetime and more total delivered packets in 

MTE algorithm and FA algorithm. It says that the distributed implementation of the algorithms and shows that the 

distributed algorithm converges to the centralized route. 

 

           Several issues need further enhancement in the proposed techniques. The proposed system supports to reduce the 

time needed to track the multi-channel interface. However, in the large network load, all the algorithms except MTE-

ML have similar delivery time. It shows the average energy per packet consumed by different routing algorithms. It is 

obvious that the MTE class of the algorithm has the lower energy consumed per packet. It should be maximum 

proposed network lifetime 
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