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Abstract— This paper presents a survey on energy efficient 

routing protocols for wireless Ad-Hoc networks. This paper 

provides an overview of different energy efficient routing 

protocols of Ad-hoc network. This detailed discussion is 

concentrated on proposed power saving algorithms. Besides 

it we will discuss about the conventional protocols and also 

see how these are modified to make these protocols energy 

efficient and what the shortcomings that have been resolved. 

A mobile ad hoc network is composed of mobile nodes (MN) 

without any fix infrastructure. Mobile node self organize to 

form a network over  links. In these networks  topology is not 

fixed  due to the mobility of nodes, interference, multipath 

propagation link failure and path loss. The purpose of this 

survey is to study, understand, analyze and discuss energy 

efficient routing protocols for ad-hoc routing protocols. 
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I. INTRODUCTION 

A MANET is a group of two or more devices or mobile nodes 

(such as laptops, notebooks) forming an arbitrary network 

without the help of any permanent infrastructure such as base 

station or access point. In MANET, every node functions as 

a router and forwards packets for other peer nodes. In this 

network topology id not fixed due to the mobility of nodes, 

which results in interference, multipath propagation and path 

loss and link failure. Mobile nodes are restricted in battery 

power, bandwidth, computation capacity and wireless 

channel leading to number of challenges while designing 

routing procedures. Finding viable routing paths and 

delivering messages in a decentralized hostile environment, 

where rapidly changing network topology has always 

attracted the researchers to design new mechanism to resolve 

these problems. While the shortest path from a source to a 

destination in a static network is usually the optimal route, 

this thought is not so easily extended to MANET [1]. 

MANET lacks a fixed infrastructure ,fixed base 

station and rapidly dynamic changing topology. Nodes in a 

MANET are moving freely and independently of one another. 

Two nodes can communicate directly with each within the 

network [2]. In MANET, all nodes are charged by batteries. 

The power level of a battery is limited and limits the lifetime 

of a node. One solution is power awareness routing for power 

conservation in mobile ad hoc network. This means that 

routing decisions made by the routing protocol should be 

based on the power-status of the nodes [3]. Nodes with low 

batteries will be less preferably for forwarding packets than 

nodes with full batteries, thus increasing the life of the nodes. 

A routing protocol should try to minimize control traffic to 

improve the node and network lifetime. However, not every 

routing protocol is suitable for implementing power 

awareness routing and different approaches on power 

awareness routing can be followed [4]. 

The dynamic nature of ad hoc networks presents 

new challenges to traditional networking operations in 

general and routing in particular. In ad hoc network two, 

nodes communicate either directly or indirectly through other 

nodes. These nodes are typically power by batteries with 

limited energy supply. Topology, bandwidth, power and 

Security are main challenges in Ad hoc network (Perkins and  

1999). Nodes are free to move, network topology of ad 

network are ever changing. Bandwidth of ad hoc network is 

much lower than wired network infrastructure. Nodes in ad 

hoc network are rely on battery power for their  energy. 

A. Routing in Mobile Ad-Hoc Network (MANET): 

It is the process of forwarding the  packets from one source 

node to another that mean to the destination node and 

establishing the path for transmission of packets. It consists 

of two steps, route selection for various source-sink pairs and 

delivery of data packets to the correct destination. Various 

routing tables and protocols are used to meet  these two steps. 

This survey paper is focused on finding and selecting energy 

efficient routes. We are going to discuss the four approaches 

in the routing. These are proactive, reactive, hybrid and 

location based routing. Some proactive routing protocols are 

DSDV[5] , OLSR[6] etc. Some reactive routing protocols are 

DSR[7], AODV[8] etc. Some hybrid routing protocols are 

ZRP and HSLS. Some location based routing protocols are 

LAR[9], DREAM[10] etc. 

B. Energy Efficient Routing: 

Energy is a limiting factor in case of Ad-hoc networks. 

Routing in ad-hoc networks has some unique characteristics. 

First- Node’s energy depends upon battery which 

has limited power supply. 

Second- Frequent route failures are possible by 

moving  nodes  in an uncontrolled manner. 

Third- Compare to wired network wireless channels 

have more and lower variable bandwidth. 

Energy efficient routing protocols are the only 

solution to above situation. Almost work of making protocols 

energy efficient has been done on “on demand routing 

protocols” because these protocols are more energy efficient. 

Energy efficiency can also be achieved by sensible flooding 

at the route discovery process in reactive protocols. And it 

can also be achieved by using efficient metric for route 

selection such as battery level, node energy, cost function, 

etc. Here energy efficiency doesn’t mean only the less power 

consumption here it means increasing the time duration in 

which any network maintains certain performance level[2]. 

II. CLASSIFICATION 

Following are the Routing Protocols according to various 

approaches can be classified as: 
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A. Proactive Routing Protocol(Table-Driven): 

Table-driven routing protocols maintain a consistent and up-

to-date view of the network. Each node uses routing tables to 

store the location information of every other nodes in the 

network. This information is used to transfer messages 

between various nodes. They respond when topology 

changes by propagating updates throughout the network to 

maintain the consistent network view. 

It also named as "table driven" routing protocol. 

Using this protocol, nodes in MANET continuously evaluate 

routes to all reachable nodes and try to maintain up-to-date 

routing information. Though, a source node can get a routing 

path immediately if it needs one. In proactive routing 

protocols, all nodes need to maintain a consistent view of the 

N/W topology. When a N/W topology will change respective 

updates must be propagated across the network to notify the 

change. Example of Proactive routing protocol are DSDV [5], 

OLSR[6]. 

B. Reactive Routing Protocol(On-Demand): 

On-Demand routing protocol are designed to reducing 

control over head ,increasing bandwidth and conserving 

power at the MN. In reactive routing protocol the routes are 

only created as and when it is needed. There is no updating 

of all  route table . Instead, it only maintains the freshness of 

paths that are being used or being set up. If a source node 

needs a route to the destination for which it does not have 

route information, it simply starts a route discovery process, 

which pass from one node to another until it reaches to the 

destination node. Route maintenance procedure maintained 

the established route until either the destination node 

becomes unreachable or the route is no longer desired. This 

protocol limits the amount of bandwidth consumed by 

maintaining routes to only those destinations node for which 

a source node has data trace. Reactive routing protocols for 

MANETs are also called "on-demand" routing protocols. The 

route discovery procedure terminate either when a path has 

been found or no route available. Example of Reactive 

Routing Protocol are DSR[7], AODV[8]. 

C. Hybrid Routing Protocol: 

Both of the proactive and reactive routing methods have some 

pros and cons. In hybrid routing a combination of proactive 

and reactive routing methods are used which are better than 

the both used in isolation. It includes the pros of both 

protocols. These protocols can comprise the accessibility of 

other protocols without compromising with its own 

advantages. Examples: Zone Routing Protocol, Hazy Sighted 

Link State. 

D. Location based routing: 

Location based routing is completely different from above 

these methods. It acquires a completely different approach 

that utilizes the global information of the nodes. This type of 

routing assumes that each node of the network is having a 

GPS installed in it. So, each node knows its own global 

position by using this GPS system or any other localization 

technology. It doesn’t need any type of route discovery or 

route maintenance algorithms. This gathers the knowledge of 

other node’s locations without transferring request messages. 

This only sends hello messages to its neighbors to know their 

global position. It is efficient when topology of the network 

changes frequently. e.g. LAR, DREAM[11]. 

III. RELATED WORK 

Recent past energy efficient dynamic routing was addressed 

by many research works which has produced so much 

innovation and novel ideas in this field. We have discussed 

reactive, proactive, hybrid and location based routing 

approaches. Most of the work today is based on energy 

efficient routing because power is main concern in ad-hoc 

wireless networks. Each and every protocol has some 

advantages and shortcomings. None of them can perform 

better in every condition. It depends upon the network 

parameters which decide the protocol to be used. Several 

protocols have been given regarding energy efficient routing 

and their modifications have also been proposed for use in 

ad-hoc networks. 

A. Proactive energy aware routing protocols and 

algorithms: 

First of all we will discuss about proactive routing protocols 

which are categorized further in a following way on the basis 

of the algorithms used. 

 
Fig. 1: 

The destination sequence distance vector routing 

protocol (DSDV) The Destination Sequence Distance Vector 

-DSDV[5] is a proactive  routing protocol. In DSDV routing 

tables are used ,in which an entry stores the next hop towards 

a destination, the cost metric for the routing path to the 

destination and a destination sequence number is generated 

by the destination. In DSDV Sequence numbers are used to 

differentiate between stale routes from fresh ones and avoid 

formation of route loops. In DSDV the route updates can be 

either time-driven or event-driven. In DSDVeach node 

periodically transmits updates including its routing 

information to its immediate neighbors. A significant change 

occurs from the last update, a node can transmit its changed 

routing table in an event-triggered style. It has two ways 

when sending routing table updates. One is "full dump" 

update type in which the full routing table is included into the 

update packet. It could span many packets. Another update 

type is an incremental update which contains only those 

entries that with metric have been changed since the last 

update is sent. Incremental update fits in one packet. 

Optimized Link state routing (OLSR): 

OLSR [6] is another link state proactive protocol 

which routes to all reachable nodes in the network with 

minimal delay. In this very protocol we use the concept of 

selective flooding which reduces the network traffic and 

power consumption for highly dense network since it allows 

only to the set of nodes (MPR’s) to broadcast the control 

messages whenever the topology changes. it removed the 

problem of unnecessary duplication of control messages. The 

main advantage of OLSR protocol was that it was good for 

dense network which was not supported by AODV protocol. 

In OLSR each node periodically broadcast hello messages to 

learn topology up to 2 hops. Base on this hello messages each 

node select its set of MPR’s. The problem in this type of 

protocol is to select a minimal set of MPR each time the 
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topology changes which is a NP hard problem. However in 

this paper we are concerning on the energy efficient protocols 

the traditional OLSR protocol was not suitable for the 

viewpoint of energy efficiency which is a critical issue in case 

of mobile Ad-hoc network. Several enhancements have been 

done by the professionals for making it energy efficient 

which are as follows OLSR protocol does not take energy 

saving techniques into account proposed a new energy 

efficient unicast routing protocol EOLSR [12] which made it 

energy efficient. EOLSR increases the network lifetime by 

selecting the path having minimum cost where the cost is 

calculated on the basis of residual energy of each traversed 

node and the energy conserved on this path. 

Energy-efficient broadcast OLSR: 

A new protocol EBOLSR [13] is proposed in 2010 

which adapts the OLSR protocol in order to maximize the 

network lifetime for broadcast communications. In EBOLSR 

energy efficient MPR [12] selection is done by the residual 

energy of nodes, in this protocol we considers the weighted 

residual energy of energy efficient MPR candidate and its 1 

hop neighbors. The basic phenomenon about this EBOLSR 

protocol was to select the energy efficient multipoint relays 

[MPR’s]. 

Energy-Efficient OLSR: 

EEOLSR [14] is another enhancement of OLSR [6] 

for increasing the network lifetime without loss of 

performance. Two mechanisms are used in this protocol. 

 EA-Willingness Setting mechanism 

 Overhearing Exclusion 

In EA-Willingness setting mechanism we consider 

the energy state of the node in MPR selection. Every node 

shows the willingness for being an MPR heuristic value of 

the node (default, high, low) is used to determine which node 

can work as an MPR. The heuristic value is calculated with 

the help of battery capacity and predicted lifetime of a node. 

If the battery charge is low that node will have LOW heuristic 

value whereas if the battery is highly charged and there exist 

a low traffic in that node then the node will have HIGH 

heuristic value. In the overhearing Exclusion device is turned 

off when neighborhoods nodes exchanges message with each 

other. This method saves significant amount of energy. In this 

way EEOLSR solved the problem of energy efficiency of 

conventional OLSR protocol. 

B. Reactive energy aware routing protocols and algorithms: 

In reactive routing, the routes are discovered only when need 

of that route arises. 

Source Routing: In source routing, data packets 

carry the complete addresses from source to destination and 

no routing table in intermediate nodes. Some source routing 

protocols are: Dynamic Source Routing, Associatively Based 

Routing, and Signal Stability-based Adaptive Routing 

Dynamic Source Routing: 

The DSR is a simple and efficient routing protocol 

designed specifically for use in multi-hop wireless ad hoc 

networks of mobile nodes. DSR allows the network to be 

completely self-organizing and self-configuring, without the 

need for any existing network infrastructure or 

administration. The protocol consist two mechanisms one is 

“Route Discovery” and second one is “Route Maintenance’, 

both work together and allow nodes to discover and maintain 

routes to arbitrary destinations in the ad hoc network Every 

aspects of the protocol mostly operate on DSR protocol 

include easily guaranteed loop-free routing,  and very rapid 

recovery when routes are changed in the network . In DSR, 

Route Discovery and Route Maintenance both entirely 

operate “on demand”. Unlike other routing protocols, DSR 

doesn’t use any periodic routing advertisement, link status 

sensing, or neighbor detection packets. This entirely on 

demand behavior and due to lack of periodic activity it allows 

the no. of overhead packets caused by DSR to scale all the 

way down to zero, when all nodes are near about stationary 

with respect to each other and all routes requires for current 

communication have already been discovered[7]. 

An Energy-efficient DSR Routing Protocol Based on Mobility 

Prediction(E-DSR): 

E-DSR[15] this paper proposes a route selection 

mechanisms based on energy-efficient. An E-DSR routing 

protocol is also proposed, which combined with the new route 

selection mechanisms and mobility prediction. The 

simulation results show that the E-DSR protocol can extend 

the lifetime of node and enhance the efficiencies of the data 

forwarding. This paper proposes an energy-efficient E-DSR 

protocol, which focuses on both TEC and the bottleneck node 

with minimum lifetime. Simulation results show that such 

nice integration of the two metrics well balances the two 

metrics of routes according to variety of overall network 

energy consumption. It also improves data packet delivery 

ratio by using mobility prediction 

Energy Saving Dynamic Source Routing for Ad HocWireless 

Networks(ESDSR): 

ESDSR[16] Energy Saving Dynamic Source 

Routing (ESDSR) protocol is introduced to maximize the 

life-span of a mobile ad hoc network (MANET). Many 

theoretical studies show that energy consumption in MANET 

can be significantly reduced using energy-aware routing 

protocols compared to fixed power minimum hop routing 

protocols. Two approaches are broadly suggested for energy-

aware routing protocol transmission power control approach 

and load sharing approach. ESDSR integrates the advantages 

of those two approaches. In ESDSR, the routing decision is 

based on a load balancing approach. Once a routing decision 

is made, link by link transmit power adjustment per packet is 

done based on a transmit power control approach. We 

modified Dynamic Source Routing (DSR) protocol to make 

it energy aware by a network simulator (Network Simulator-

2 of University of California). The simulation results show 

that the proposed ESDSR can save energy up to 40% per 

packet and it can send 20 % more packets to destinations by 

spending the same battery power in compare to DSR. 

Energy Conscious DSR in MANET (ECDSR): 

ECDSR [18] uses the concept of traditional DSR 

and exploit it's two very importance characteristics. As 

Energy saving and Energy Survival in DSR, through which it 

not only improve the life time of the network but also 

maximizes the overall performance of the networks. ECDSR 

is not only turning out to be an energy conscious routing 

protocol but also proved itself as a better routing protocol 

than the traditional DSR. In all performance metrics ECDSR 

has shown better results than DSR. Our method has improved 

the individual node life time and so the whole network life 

span with a 60.6 1 % of improvement with respect to 

traditional DSR. It is also found that the energy consumption 

per successful packet delivery is 0. 1 joule lesser than that of 
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DSR. Packet delivery ration has been increased from 82.7 % 

to 85.3 %. Interestingly our proposed ECDSR reduces the 

number of dropping packet from 4 to 2 as ECDSR chooses its 

first path with the higher traffic time as the selection 

procedure is based on the residual power of the individual 

nodes. 

Adhoc On demand Distance Vector Routing(AODV): 

The AODV[8] algorithm is an improvement of 

DSDV.  

It reduces number of broadcast by creating routes on 

demand basis, as against DSDV that maintains mutes to each 

known destination (Royer 1999b, Perkins and Royer, 1999a]. 

When source requires sending data to a destination and if 

route to that destination is not known then it initiates route 

discovery. AODV allows the nodes to respond to link failure 

occur and network topology changes in a timely manner. So 

the routes, which are not in use for long time, are removed 

from the table. Also AODV uses Destination Sequence 

Numbers to avoid loop formation and Count to Infinity 

Problem. 

In AODV  when a source node wants to send data or 

message to particular destination, it simply start with a route-

discovery process to locate the other node. The source node 

broadcasts a RREQ packet with its IP address, Broadcast ID 

, and the sequence no. of the source and destination node no. 

oh hopes that comes between or from source to destination. 

While, the Broadcast ID and the IP address is used to 

uniquely identify each request, the sequence numbers are 

used to determine the timeliness of each packet. Receiving 

nodes set the backward pointer to the source and generates a 

RREP unicast packet if it is the destination or contains a route 

to the destination with a sequence number greater than or 

equal to the destination sequence number contained in the 

original RREQ. The RREP is routed back to the source, the 

intermediate nodes are forward the route reply(RREP) back 

to the source. The route would be removed if an entry was not 

used within a specified lifetime or if it becomes stale route . 

Link failures are propagated by a RREP message with infinite 

metric to the source node where route discovery would again 

occur. AODV uses the  hello messages to maintain the 

connectivity with neighboring nodes Which in turn helps to 

improve the route discovery process. 

Alternate Link Maximum Energy Level Ad-hoc on demand 

Distance Vector Routing (ALMEL-AODV): 

ALMEL-AODV [19] Alternate Link Maximum 

energy Level Ad-hoc on Demand Distance Vector Routing 

Protocol is also an improvement of conventional AODV 

routing protocol. In this protocol, the sum of remaining 

energy of nodes in a route works as a metric for route 

selection. The maximum energy route will be selected for 

longer transmission and to increase network lifetime. When 

source node broadcast Route Request to its neighbors, first it 

checks the remaining energy of the node, if remaining energy 

of the node is near to zero, disallowed the node from 

broadcasting Route Request packets. Otherwise it adds the 

energy information of the node to the accumulated energy 

field in the Route Request packet. When destination node 

receives first Route Request packet, the node will calculate 

and update accumulated energy field on the destination node 

route table. If there is a route with better energy sum received, 

the destination node will enter new information into its route 

table. After that, destination node unicast Route Reply packet 

to the source node using reverse link. If the link is broken, 

Route Error packet will be sent to the source and source node 

will select alternate route from its route table if present, 

otherwise does route discovery. 

Energy-Efficient Ad-hoc on demand Distance Vector Routing 

(EEAODV): 

EEAODV [20]is another improvement of 

conventional AODV routing protocol. This protocol utilizes 

the information before dropping the duplicate RREQ packets 

to make decision about the node’s value. This helps in 

making some nodes silent without forwarding the redundant 

rebroadcast of the RREQ and also reduces energy 

consumption. The simulation proves that E2AODV reduces 

energy consumption by75-85%, reduces routing overhead of 

around 65-75% and reduces 60-70% collisions compared to 

AODV. Simulation proves that EEAODV has better 

performance than AODV. 

AODV-Efficient and dynamic probabilistic broadcasting 

approach (AODV-EDPB): 

AODV-EDPB [21] This protocol become aware of 

a broadcast message at each node, the node transmit a 

messages according to a high probability if the message or 

data is received for the first time, and the no. of neighbors of 

each node is less than average number of neighbors of its 

surrounding environment. Hence, if node has less number of 

neighbors, retransmission should be likely. Otherwise, if 

node has a high number of neighbors its rebroadcast 

probability is set low. This algorithm is a combination of the 

probability based and knowledge based approaches. It 

dynamically adjusts the re-broadcast probability at each 

mobile host according to the value of the local number of 

neighbors. The value of probability changes when the host 

moves to a different neighborhood. In a scattered area, the 

rebroadcast probability is larger and in soupy area, the 

probability is lower. 

C. Location based energy aware routing protocols and 

algorithms: 

Location Aided Routing (LAR): 

LAR [9] (Location Aided Routing) protocol is one 

of the most important and popular geographical based routing 

protocol for wireless mobile Ad-hoc networks. LAR is based 

on sensible flooding. In flooding source node broadcasts the 

route request to its neighbor’s. These nodes check there 

identification with destination. If a match occurs destination 

is found otherwise they re-broadcast the message to their 

neighbors. Whenever any node gets the broadcast for first 

time it re-broadcast it. So broadcast moves outwards from 

source .This broadcast is terminated when every node has got 

the message and transmitted it once. Using unique identifier 

with each packet helps in avoiding loops. There is some 

amount of error in location information obtained from GPS 

but with the advancement in this technology this error is 

reduced significantly. Now real coordinates and GPS 

computed coordinates are quite similar. In LAR it is assumed 

that nodes are moving in 2-Dimensional plane. LAR applies 

the concept of Expected Zone and Request Zone. The 

expected zone is the area where destination node can be found 

calculated with help of its location information and speed. 

Additional information like direction of movement can help 

in reducing the size and increasing the accuracy of expected 

zone. Request zone include expected zone as well as other 
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regions around the expected zone. Route request can be 

forwarded by those nodes only which belong to this request 

zone. So, flooding is applied to increase the efficiency of 

protocol. There are two variations to decide the membership 

of request zone: LAR scheme-1 and LAR scheme-2. First 

LAR scheme request zone is the smallest rectangle which 

includes source and expected zone. This rectangle is parallel 

to X and Y axis. Much variation regarding the area selection 

is also proposed by various researchers. We can also select 

the rectangle which is parallel to line connecting source and 

destination. In second LAR scheme source forwards the route 

requests to only those nodes that are nearer to destination by 

comparing the required destinations. Many optimizations and 

improvements are proposed in LAR to make it energy 

efficient as energy is the prime concern in mobile ad-hoc 

networks. One such improvement is proposed by J. Lee, S. 

Yoo and S. Kim is improved LAR protocol [22]. Improved 

LAR is a more efficient routing protocol which restricts the 

spread of unnecessary control messages. A function is given 

to select next hop which considers both distance as well as 

energy. In improved LAR network is divided by virtual grids 

and node with largest energy becomes grid header. Grid 

headers can communicate with each other and can get 

information of all nodes. This protocol suggests an equation 

to select next hop which contains sum of two factors. First 

factor deals with distance parameters. That hop will get 

preference which is nearer to the destination. While second 

parameter deals with energy and take decision according to 

neighbors’ initial energy, remaining energy and required 

transmitting power level. A weight value α is given to control 

the equation. As α tends to 1 routing protocol become 

distance aware and as α tends to 0 routing protocol become 

energy aware. So by this procedure improved LAR selects the 

routing path so that network lifetime can be improved. 

Simulation results shows that improved LAR is 12% better 

than LAR in terms of lifetime of nodes. 

Location Area Based Ad Hoc Routing for (LABAR): 

In this paper [23], the proposed algorithm needs 

only a subset of nodes to know the exact location node 

forming location areas around these nodes. This paper 

outlines the LABAR (Location Area Based Ad Hoc Routing) 

routing protocol and provides with simulation measurements 

on its average routing distance compared to the optimum 

shortest path. 

Energy Efficient Location Aided Routing Protocol for 

Wireless MANETs (EELAR): 

In this paper [24] the Energy Efficient Location 

Aided Routing Protocol is proposed for MANETs that is 

based on the LAR. EELAR makes significant reduction in the 

energy consumption of the mobile nodes batteries by limiting 

the area of discovering a new route to a smaller area. Hence, 

the control packet overhead is notably reduced. In EELAR a 

wireless base station is used and the network's circular area 

centre at the BS is divided into six equal sub-areas. At route 

discovery process instead of flooding control packets to the 

entire network, they flooded only to the sub-area of the 

destination MN. The BS stores locations of the MNs in a 

position table. 

IV. CONCLUSION 

In this survey paper we discussed a lot of conventional 

protocols and their modification which includes energy 

efficiency with the importance of energy efficient routing 

protocols. We conclude that there is not a single protocol 

which can give the best performance in ad-hoc network. We 

have also discussed the factors that can be improved to 

increase the routing efficiency. Sometimes the mobility of the 

node of the network is high sometimes energy of the node is 

our prime concern, We have discussed that in which type of 

network environment these protocols will perform better and 

for which type of networks these are not suitable. We have 

tried to present almost all possible approaches of energy 

efficient protocols. 

REFERENCES 

[1] Priyanka, PK Gaur, Lal Pratap Verma,”A New Approach 

of Location Based Routing in MANETs”,International 

Journal of Computers & Technology,Vol 8, No 1,june 15 

2013. 

[2] Ajit Singh, Harshit Tiwari, Alok Vajpayee, Shiva 

Prakash,”A Survey of Energy Efficient Routing 

Protocols for Mobile Ad-hoc Networks” International 

Journal on Computer Science and Engineering Vol. 02, 

No. 09, 2010, 3111-3119. 

[3] M. W. S. Singh and C. S. Raghavendra. “Power-Aware 

Routing in Mobile Ad Hoc Networks”. International 

Conference on Mobile Computing and Networking, 

Proceedings of the4th Annual ACM/IEEE International 

Conference on Mobile Computing and Networking, 

pages 181–190, 1998. 

[4] S. Singh, M. Woo, and C. S. Raghavendra, “Power- 

Aware Routing in Mobile Ad Hoc Networks, ”Proc. 

MobiCom ’98, Dallas, TX, Oct. 1998. 

[5] Charles E. Perkins and Pravin Bhagwat, ”Highly 

Dynamic Distance Destination-Sequenced-Vector 

Routing,” Volume 24 , Issue 4 (October 1994) Pages: 

234 - 244 Year of Publication: 1994 ISSN:0146-4833. 

[6] P. Jacquet, P.  Muhlethaler, T. Clausen, A. Laouiti, A. 

Qayyum and L. Viennot, “Optimized Link State Routing 

Protocol for Ad-hoc Networks,” Multi Topic 

Conference, 2001. IEEE INMIC 2001,Technology for 

the 21st Century. Proceedings. IEEE 

[7] Johnson, D.A Maltz, Y.-c. Hu, the Dynamic Source 

Routing Protocol for Mobile Ad Hoc Networks (DSR). 

A vailable from: http://www.ietf.org/internetdrafts/ 

draftietfmanet- dsr-l0.txt (2007). 

[8] Charles E. Perkins and Elizabeth M. Royer, “ Ad-hoc on 

demand distance vector Routing ,” in Proceedings of the 

Second IEEE Workshop on Mobile Computer Systems 

and Applications in 1999. 

[9] Young-Bae Ko and Nitin H. Vaidya, “Location-Aided 

Routing (LAR) in mobile ad-hoc networks in Wireless 

Networks,” Volume 6 , Pages: 307 - 321 Issue 4 (July 

2000). 

[10] Stefano Basagni, Irnrich Chlamtac, Violet R. Syrotiuk 

and Barry A. Woodward, “ A Distance Routing Effect 

Algorithm for Mobility (DREAM),” in Proceedings of 

the 4th annual ACM/IEEE international conference on 

Mobile computing and networking texas,United States, 

pages :76-84 in 1998. 

[11] Yonghui chen, chunfeng zhang and zhiqin liu, “Energy 

Efficient Routing Protocol Based on Energy of node and 

Stability of Topology,” in 3rd International conference 

on Information and computing 2010. 



Survey of Energy Efficient Routing Protocols for Mobile Ad Hoc Network 

 (IJSRD/Vol. 5/Issue 03/2017/118) 

 

 All rights reserved by www.ijsrd.com 455 

[12] Radhika D. Joshi and Priti P. rege, “Distributed Energy 

Efficient Routing in Ad-hoc Networks,” in 978-1-4244-

3328-5/08 in IEEE 2008. 

[13] Xiaoying Zhang, Thomas Kunz, Li Li and Oliver Yang, 

“An Energyefficient Broadcast Protocol in MANETs,” 

Communications Networks and Services Research 

Conference, Proceedings of the 2010 8th Annual 

Communication Networks and Services Research 

Conference, Pages: 199-206 SBN: 978-0-7695-4041-2. 

[14] Floriano, De Rango, Marco Fotino and Salvatore 

Marano, “EE-OLSR: Energy Efficient OLSR Routing 

Protocol For Mobile Ad-hoc Networks,” in Proceedings 

of Military Communications (MILCOM'08), San Diego, 

CA, USA, November 17-19, 2008. 

[15] Yuhong Luo, Jianxin Wang, Songqiao Chen,”An 

Energy-efficient DSR Routing Protocol Based on 

Mobility Prediction” International Symposium on a 

World of Wireless, Mobile and MultimediaNetworks, 

IEEE 2006. 

[16] Mohammed Tarique, Kemal E. Tepe, and Mohammad 

Naserian,”Energy Saving Dynamic Source Routing for 

Ad HocWireless Networks”,IEEE 2012. 

[17] J.-E. Garcia, A. Kallel, K. Kyamakya,K. 

Jobmann,J.C.Cano, P.Manzoni,”A Novel DSR-based 

Eneregy-efficient Routing Algorithm for Mobile Ad-

Hoc Networks”IEEE 2003. 

[18] Baisakh, Nileshkumar R Patel, Shishir Kumar,” Energy 

Conscious DSR in MANET”, 2012 2nd IEEE 

International Conference on Parallel, Distributed and 

Grid Computing. 

[19] Tai Hieng Tie, Chong Eng Tan and Sei Ping Lau, 

“Alternate Link Maximum Energy Level Ad-hoc 

Distance Vector Scheme for Energy Efficient Ad-hoc 

Networks Routing,” in International Conference on 

Computer and Communication Engineering (ICCCE 

2010), 11-13 may 2010,Kuala Lumpur, Malaysia. 

[20] S.Preethi and B. Ramachandran,“Energy Efficient 

Routing Protocols for Mobile AdHoc 

Networks,”Emerging Trends in Networks and Computer 

Communications (ETNCC), 2011 International 

Conference ,Pages 136 - 141 ISBN: 978-1-4577-0239-

6,IEEE,2011. 

[21] D.Dembla, Y.Chaba, "Performance Modeling of 

Efficient and Dynamic Broadcasting Algorithm 

inMANETs Routing Protocols," iccrd, pp.421-425, 2010 

Second International Conference on ComputerResearch 

and Development, 2010. 

[22] Dahai Du and Huagang Xiong, “ A Location aided 

Energy-Efficient Routing Protocol for Ad-hoc 

Networks,” in wireless and optical communications 

conference (WOCC), 2010 19th annual. 

[23] Gergely V. Záruba en al., “LABAR: location Area Based 

Ad Hoc Routing for GPS-Scarce Wide-Area Ad Hoc 

Networks 

[24] Mohammad A. Mikki. “Energy Efficient Location Aided 

Routing Protocol for Wireless MANETs”. Proceedings 

of the International Journal of computer science and 

Information Security, Vol. 4, No.1 & 2, September 

2009.pp 331-337.  


