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Abstract— The most important issue that must be solved in 

designing a data transmission algorithm for wireless Ad Hoc 

networks is how to save Ad Hoc node energy while meeting 

the needs of applications/users as the Ad Hoc nodes are 

battery limited. While satisfying the energy saving 

requirement, it is also necessary to achieve the quality of 

service. In order to achieve this requirement, Energy-

efficient Energy-Aware routing protocol for wireless Ad 

Hoc networks is proposed that saves the energy by 

efficiently selecting the energy efficient path in the routing 

process. When source finds route to destination, it calculates 

α for each route. The value α is based on largest minimum 

residual energy of the path and hop count of the path. If a 

route has higher α, then that path is selected for routing the 

data. The value of α will be higher, largest of minimum 

residual energy of the path is higher and the number of hop 

count is lower. Once the path is selected, data is transferred 

along the path. In order to increase the energy efficiency 

further transmission power of the nodes is also adjusted 

based on the location of their neighbor. If the neighbors of a 

node are closely located to that node, then transmission 

range of the node is decreased. Therefore it is enough for the 

node to have the transmission power to reach the neighbor 

within that range. As a result transmission power of the node 

is reduce which subsequently reduces the energy 

consumption of the node. 
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I. INTRODUCTION 

A wireless Ad Hoc network consists of Ad Hoc nodes 

capable of collecting information from the environment and 

communicating with each other via wireless transceivers. 

The collected data will be delivered to one or more sinks, 

generally via multi-hop communication. The Ad Hoc nodes 

are typically expected to operate with batteries and are often 

deployed to not-easily-accessible or hostile environment, 

sometimes in large quantities. It can be difficult or 

impossible to replace the batteries of the Ad Hoc nodes. On 

the other hand, the sink is typically rich in energy. Since the 

Ad Hoc energy is the most precious resource in the, efficient 

utilization of the energy to prolong the network lifetime has 

been the focus of much of the research on it. The 

communications in the many-to-one property in that data 

from a large number of Ad Hoc nodes tend to be 

concentrated into a few sinks. Since multi-hop routing is 

generally needed for distant Ad Hoc nodes from the sinks to 

save energy, the nodes near a sink can be burdened with 

relaying a large amount of traffic from other nodes.   

Ad Hoc nodes are resource constrained in term of 

energy, processor and memory and low range 

communication and bandwidth. Limited battery power is 

used to operate the Ad Hoc nodes and is very difficult to 

replace or recharge it, when the nodes die. This will affect 

the network performance. Energy conservation and 

harvesting increase lifetime of the network. Optimize the 

communication range and minimize the energy usage, we 

need to conserve the energy of Ad Hoc nodes .Ad Hoc 

nodes are deployed to gather information and desired that all 

the nodes works continuously and transmit information as 

long as possible. This address the lifetime problem in 

wireless Ad Hoc networks. Ad Hoc nodes spend their 

energy during transmitting the data, receiving and relaying 

packets. Hence, designing routing algorithms that maximize 

the life time until the first battery expires is an important 

consideration. Designing of energy aware algorithms 

increase the lifetime of Ad Hoc nodes. In some applications 

the network size is larger required scalable architectures. 

Energy conservation in wireless Ad Hoc networks has been 

the primary objective, but however, this constrain is not the 

only consideration for efficient working of wireless Ad Hoc 

networks. There are other objectives like scalable 

architecture, routing and latency. In most of the applications 

of wireless Ad Hoc networks are envisioned to handled 

critical scenarios where data retrieval time is critical, i.e., 

delivering information of each individual node as fast as 

possible to the base station becomes an important issue. It is 

important to guarantee that information can be successfully 

received to the base station the first time instead of being 

retransmitted. In wireless Ad Hoc network data gathering 

and routing are challenging tasks due to their dynamic and 

unique properties. Many routing protocols are developed, 

but among those protocols cluster based routing protocols 

are energy efficient, scalable and prolong the network 

lifetime .In the event detection environment nodes are idle 

most of the time and active at the time when the event occur. 

Ad Hoc nodes periodically send the gather information to 

the base station. Routing is an important issue in data 

gathering Ad Hoc network, while on the other hand sleep-

wake synchronization is the key issues for event detection 

Ad Hoc networks.                                    

A wireless Ad Hoc network consists of spatially 

distributed autonomous Ad Hoc to monitor physical or 

environmental conditions, such as temperature, sound, 

pressure, etc. and to cooperatively pass their data through 

the network to a main location. The more modern networks 

are bi-directional, also enabling control of Ad Hoc activity. 

The development of wireless Ad Hoc networks was 

motivated by military applications such as battlefield 

surveillance; today such networks are used in many 

industrial and consumer applications, such as industrial 

process monitoring and control, machine health monitoring, 

and so on 
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Fig. 1: A wireless Ad Hoc network 

The built of "nodes" from a few to several hundreds or even 

thousands, where each node is connected to one (or 

sometimes several) Ad Hoc. Each such Ad Hoc network 

node has typically several parts: a radio transceiver with an 

internal antenna or connection to an external antenna, a 

microcontroller, an electronic circuit for interfacing with the 

Ad Hoc and an energy source, usually a battery or an 

embedded form of energy harvesting.  Ad Hoc node might 

vary in size from that of a shoebox down to the size of a 

grain of dust, although functioning "motes" of genuine 

microscopic dimensions have yet to be created. The cost of 

Ad Hoc nodes is similarly variable, ranging from a few to 

hundreds of dollars, depending on the complexity of the 

individual ad Hoc nodes. Size and cost constraints on Ad 

Hoc nodes result in corresponding constraints on resources 

such as energy, memory, computational speed and 

communications bandwidth. The topology of the can vary 

from a simple star network to an advanced multi-hop 

wireless mesh network. The propagation technique between 

the hops of the network can be routing or flooding. 

II. RELATED WORKS 

Various techniques have been proposed to prevent 

selfishness in MANETs. Most of these solutions deal with 

the detection of single node energy or require enormous 

resource in terms of time and cost for detecting energy cost 

of nodes. 

Among the above schemes are the ones proposed in 

and, which we considered as benchmark schemes for 

performance comparison purposes. 

Qunfeng dong et al, presented Minimum Energy 

Reliable Paths Using Unreliable Wireless Links We address 

the problem of energy-efficient reliable wireless 

communication in the presence of unreliable or loss wireless 

link layers in multi-hop wireless networks. Prior work has 

provided an optimal energy efficient solution to this 

problem for the case where link layers implement perfect 

reliability. However, a more common scenario of a link 

layer that is not perfectly reliable was left as an open 

problem. In this paper we first present two centralized 

algorithms, BAMER and GAMER, that optimally solve the 

minimum energy reliable communication problem in 

presence of unreliable links. Subsequently we present a 

distributed algorithm, DAMER that approximates the 

performance of the centralized algorithm and leads to 

significant performance improvement over existing single 

path or multi-path based techniques.  

Sumanbanerjee at el, proposed Minimum Energy 

Paths for Reliable Communication in Multi-hop Wireless 

Networks Current algorithms for minimum-energy routing 

in wireless networks typically select minimum-cost multi-

hop paths. In scenarios where the transmission power is 

fixed, each link has the same cost and the minimum-hop 

path is selected. In situations where the transmission power 

can be varied with the distance of the link, the link cost is 

higher for longer hops; the energy-aware routing algorithms 

select a path with a large number of small-distance hops. In 

this paper, we argue that such a formulation based solely on 

the energy spent in a single transmission is misleading —the 

proper metric should include the total energy (including that 

expended for any retransmissions necessary) spent in 

reliably delivering the packet to its final destination. We 

first study how link error rates affect this retransmission-

aware metric, and how it leads to an efficient choice 

between a path with a large number of short-distance hops 

and another with a smaller number of large-distance hops. 

Such studies motivate the definition of a link cost that is a 

function of both the energy required for a single 

transmission attempt across the link and the link error rate. 

This cost function captures the cumulative energy expended 

in reliable data transfer, for both reliable and unreliable link 

layers. Finally, through detailed simulations, we show that 

our schemes can lead to up to 30-70% energy savings over 

best known current schemes, under realistic environments. 

Dauglas s j de et al, a high throughput path metric 

for multihop wireless routing proposed This paper presents 

the expected transmission count metric (ETX), which finds 

high-throughput paths on multi-hop wireless networks. ETX 

minimizes the expected total number of packet 

transmissions (including retransmissions) required to 

successfully deliver a packet to the ultimate destination. The 

ETX metric incorporates the effects of link loss ratios, 

asymmetry in the loss ratios between the two directions of 

each link, and interference among the successive links of a 

path. In contrast, the minimum hop-count metric chooses 

arbitrarily among the different paths of the same minimum 

length, regardless of the often large differences in 

throughput among those paths, and ignoring the possibility 

that a longer path might offer higher throughput. This paper 

describes the design and implementation of ETX as a metric 

for the DSDV and DSR routing protocols, as well as 

modifications to DSDV and DSR which allow them to use 

ETX. Measurements taken from a 29- node 802.11b test-bed 

demonstrate the poor performance of minimum hop count, 

illustrate the causes of that poor performance, and confirm 

that ETX improves performance. For long paths the 

throughput improvement is often a factor of two or more, 

suggesting that ETX will become more useful as networks 

grow larger and paths become longer. 

III. PROPOSED METHOD 

In proposed scheme is performed effectively that detects the 

energy of each node by using RMECR and RMER 

algorithms. In our scheme calculates each node energy by 

considering residual energy of transmission nodes. By 

sending RREP message to each node with minimum energy 

selecting for data transmission through different paths. 

Energy depending on sleep power, transmission power, 

receiving power, initial energy… 
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A. Network Model: 

Create topology of a wireless ad hoc network by a graph G 

(V; E), where V and E are the set of nodes (vertices) and 

links (edges), respectively. Each node is assigned a unique 

integer identifier between 1 and N =|V|. Nodes are assumed 

to be battery powered. The remaining battery energy of node 

u ЄV is represented by Cu. If the battery energy of a node 

falls below a threshold Cth, the node is considered to be 

dead. Without loss of generality, we assume Cth =0. A link 

in the network is denoted by (u; v), in which u and v are 

sending and receiving nodes, respectively. The criterion for 

having a link from u to v is as follows: There could be a link 

from u to v, if the received signal strength by v is above a 

threshold. This threshold is usually specified in such a way 

that a targeted link error probability is satisfied.  

B. Energy Consumption for Packet Transmission: 

The energy consumption for packet is given while activating 

the individual node in the network. This should be a 

constant value. Let x bit denotes the size of a packet 

transmitted over the physical link and E, the energy 

consumed by a transmitting node u to transmit a packet of 

length x [bit] to a receiving node v through the physical link 

(u; v). Let (u; v) (x) [J] denote the energy consumed by the 

receiving node v to receive and process the packet of length 

x [bit] transmitted by u. The energy consumed by nodes 

during packet transmission could be abstracted into two 

distinct parts. The first part represents the energy consumed 

by the transmission circuit excluding the power amplifier of 

the transmitter. The second part represents the energy 

consumed by the power amplifier to generate the required 

output power for data transmission over the air. 

C. Minimum Energy Cost Path: 

The minimum energy cost path (MECP) between a source 

and a destination node is a path which minimizes the 

expected energy cost for E2E traversal of a packet between 

the two nodes in a multi hop network. Since energy cost is 

an additive metric, it may seem that the Dijkstra’s shortest 

path routing algorithm could be used to find MECP in the 

HBH system. However, the Dijkstra’s shortest path routing 

algorithm is only a heuristic solution for finding MECP, but 

under some circumstances it could be the optimal solution. 

D. Energy-Aware Reliable Routing: 

This module objective is to find reliable routes which 

minimize the energy cost for E2E packet traversal. To this 

end, reliability and energy cost of routes must be considered 

in route selection. The key point is that energy cost of a 

route is related to its reliability. If routes are less reliable, the 

probability of packet retransmission increases. Thus, a larger 

amount of energy will be consumed per packet due to 

retransmissions of the packet. It is designed energy-aware 

reliable routing algorithms for HBH and E2E systems. They 

are called reliable minimum energy cost routing and reliable 

minimum energy routing (RMER). In RMER, energy cost of 

a path for E2E packet traversal is the expected amount of 

energy consumed by all nodes to transfer the packet to the 

destination. 

IV. PERFORMENCE ANALYSIS 

We consider the performance metrics of Energy and various 

parameters energy. The energy and various parameter 

energy of the proposed system is compared with existing 

technique.  The results are showed in Graphs. 

A. Energy Parameter: 

The energy utilization of both the proposed and existing is 

examined. The graph representing this is given below. 

 
Fig. 2: Energy Analysis 

 
Fig. 3: OH Data Rate 

Here from above figure it is cleart that our proposed 

technique saves energy than the existing. 

B. Throughput Analysis: 

Next let us see the throughput graph of proposed versus 

existing. Proposed system provides a high efficient 

throughput than the Existing technique. 

 
Fig. 4: Throughput Analysis 

Each node energy varying in different parameters like pause 

time,OH data rate,throughput,node variation,…  

Examples of this energy variation given below. 



Energy Efficient Reliable Path Considering Residual Energy with Hop Count Parameter in MANET 

 (IJSRD/Vol. 3/Issue 03/2015/220) 

 

 All rights reserved by www.ijsrd.com 905 

1) Energy variation in OH data rate is in X graph: 

 
Fig. 5: OH Data Rate 

2) Energy variation in OH pausetime is in X graph: 

 
Fig. 6: OH Pause Time 

V. CONCLUSION 

In this paper fundamental problem of minimum energy 

reliable routes for data transmission of MANET’S are 

discussed. Various intermediate nodes energy is calculated. 

RMECR and RMER algorithms are proposed. Minimum 

energy of the nodes is identified. Reliable routes are 

identified through minimum energy of node. The percentage 

of packets received through the proposed method is better. 

The proposed system also posses reduces energy than the 

existing technique. The proposed system has achieved the 

main objectives stated earlier. This is an effective 

mechanism. Adhoc node energy can be saved efficiently. 

This will increase the network performance. The process 

describes transmission of data from one node to another to 

increse energy efficiency and reliability for data 

transmission in the overall networks. 
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