
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 03, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 392 

Advance Energy Aware Geographic Routing Protocol in MANET 
Abhishek Shahi1 Ravindra Gupta2 

1M. Tech Student 2Professor 
1,2Department of Computer Science & Engineering 

1,2S.R.K.U, Bhopal, Madhya Pradesh

Abstract— Mobile ad-hoc network (MANET) consist of 

small nodes with sensing, computation, and wireless 

communications capabilities. Many routing, power 

management, and data dissemination protocols have been 

specially designed for WSNs. The focus has been given to the 

routing protocols which might differ depending on the 

application and network architecture. In this paper, we 

propose and efficient data forwarding protocol called 

Advance Energy Aware Geographic Routing Protocol 

(Advance EAGRP) for wireless sensor networks to extend the 

life time of the network. In Advance EAGRP, both position 

information and energy are available at nodes used to route 

packets from sources to destination. This will prolong the 

lifetime of the sensor nodes; hence the network life time and 

thus get higher packet delivery ratio and minimal 

compromise of energy efficiency. The proposed protocol is 

an efficient and energy conservative routing technique for 

multi-hop wireless sensor networks. The routing design of 

Advance EAGRP is based on two parameters: location and 

energy levels of nodes. Each node knows the location and 

energy level of its neighbors. The performance measures have 

been analyzed with variable number of nodes. Our simulation 

results indicate that the proposed algorithm gives better 

performance in terms of higher packet delivery ratio, delay, 

and energy consumption. 
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I. INTRODUCTION 

A mobile Ad hoc network (MANET) is an autonomous, 

infrastructure-less system of mobile hosts which are free to 

move around in a random way and organize themselves 

arbitrary manner. All wireless enabled devices within the 

range of each other can discover and communicate in a peer-

to-peer fashion without involving central access points. In Ad 

hoc networks nodes can change position quite frequently. 

There are various applications in mobile ad-hoc networks in 

areas like disaster recovery, battlefield scenarios, conference 

room scenarios, collaborative computing, and many others; 

the demands placed on these types of networks have 

increased day by day in a very large scale. A lot demands for 

various application needed as well as the need for energy 

efficient routing algorithms is also becoming a major 

requirement. The fulfillment of this requirement has been a 

complex problem mainly due to the lack of fixed 

infrastructure and Nodes are drop out within an ad hoc 

network generally as they are rely on batteries (or exhaustive 

energy sources) for power and mobile nature of network 

node. Since these energy sources have a limited lifetime, 

power availability is one of the most important constraints for 

the operation of the ad hoc network. 

The presence of infrastructure less environment for 

ad hoc networks means that the nodes communicate directly 

with one another in a peer-to-peer fashion. The mobility of 

these nodes imposes limitations on their power capacity, as 

well as their transmission range. Mobile hosts are no longer 

just end systems; each node must be able to function as a 

router, and also must relay packets generated by other nodes 

for the purpose of communication. As the nodes move in and 

out of range with respect to one another, including those that 

operate as routers, the resulting topology changes must 

somehow be communicated to all other nodes so the up-to-

date topology information for routing purposes is maintained 

and energy consumption is also have to be maintained so as 

to network will be for longer time. In addition, the 

communication needs of the user applications, the limited 

bandwidth and energy of wireless channels, and the generally 

hostile transmission characteristics all impose additional 

constraints on the type, size, and frequency of information to 

be exchanged. Thus ensuring efficient energy based routing 

is one of the greatest challenges for ad hoc networking. 

 
Fig. 1: Mobile Ad Hoc Network 

II. PERFORMANCE ISSUES AND RESEARCH CHALLENGES       

Geographic routing in wireless networks has been a 

challenging issue for researchers considering the energy 

constraints in these networks. Deployment methodology also 

poses challenges in design of routing strategy. MANET may 

be deployed deterministically or randomly based on the 

application for which they are used. For random applications, 

these wireless nodes should be self-configuring. These 

random deployments might result in irregular topologies 

which in turn affect the routing strategy. Wireless nodes 

perform both data sending and data routing. Inter-wireless 

nodes communication is usually short ranged. The nodes in 

the network cooperate in forwarding other nodes’ packets 

from source to destination. Hence, certain amount of energy 

of each node is spent in forwarding the messages of other 

nodes. Lots of work has been done in this respect but still 

energy depletion of wireless nodes is a big challenge in 

geographic networks. The motivation behind this research 

work is to present such geographic algorithm for wireless 

networks which will be simple, easy to implement and 

efficient in terms of energy consumptions. Energy efficient 

geographic routing techniques play a significant role in 
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saving the energy consumption of the network. There are 

many existing MANET routing protocols, each one is having 

its own advantages as well as disadvantages. After looking 

through this existing protocol, we decided to design an energy 

efficient geographic routing protocol which reduces the total 

energy consumption in the network and thus maximize the 

life time of the network. We proposed a new Advance Energy 

Aware Geographic Routing Protocol which is based on the 

minimum-hop variant-transmit power version of EGR. 

A. Related Work 

Dynamic Source Routing (DSR) is a simple and efficient 

routing protocol designed specifically for use in multi-hop 

wireless sensor networks of mobile nodes. Using DSR, the 

network is completely self-organizing and self-configuring, 

requiring no existing network infrastructure or 

administration. Network nodes cooperate to forward packets 

for each other to allow communication over multiple “hops” 

between nodes not directly within wireless transmission 

range of one another. The key distinguishing feature of DSR 

is the use of source routing. That is, the sender knows the 

complete hop-by-hop route to the destination. These routes 

are stored in a route cache. The complete routing algorithm is 

described in [10, 11]. If any link on a source route is broken, 

the source node is notified using a route error (RERR) packet. 

The source removes any route using this link from its cache. 

A new route discovery process must be initiated by the source 

if this route is still needed.  

Ad Hoc on-Demand Distance Vector Routing 

Protocol (AODV) is an algorithm for the operation of 

wireless networks. Each node operates as a specialized router 

and routes are obtained as needed. AODV adopts a very 

different mechanism to maintain routing information. It uses 

traditional routing tables, one entry per destination. This is in 

contrast to DSR, which can maintain multiple route cache 

entries for each destination. An important feature of AODV 

is the maintenance of timer-based states in each node, 

regarding utilization of individual routing table entries. A 

routing table entry is expired if not used recently. A set of 

predecessor nodes is maintained for each routing table entry, 

indicating the set of neighboring nodes which use that entry 

to route data packets. The complete routing algorithm is 

described in [12, 13]. In all, DSR allows cache more paths 

from a source to a destination, while AODV just uses the path 

first discovered. Thus, DSR has significant greater amount of 

routing information than AODV. Meanwhile, DSR has access 

to many alternate routes which saves route discovery floods, 

the performance then will be better if they are actually in use 

[14]. 

Geographic routing algorithms for sensor network 

have been considered in this research work. For sensor 

networks, geographic routing is one of the approaches to 

energy efficiency among the routing algorithms [5, 6]. 

Geographic routing protocols work on the assumption that 

every node is aware of its own position in the network; via 

mechanisms like GPS or distributed localization schemes and 

that the physical topology of the network is a good 

approximation of the network connectivity. In other words, 

these routing protocols assume that if two nodes are 

physically close to each other, they would have radio 

connectivity between them, which is true in most cases. 

Hence the protocols use node location information to route 

packets from source to destination. Every node having its 

location information is a fair assumption in most sensor 

networks since application data frequently needs to be 

annotated by location information [7, 8]. One big advantage 

of geographic routing schemes is the fact that there is no need 

to send out route requests or periodic connectivity updates. 

This can save a lot of protocol overhead and consequently, 

energy of the nodes. This is an important consideration for 

sensor networks where the network size could be on the order 

of thousands of nodes, but each node has extremely limited 

memory capacity to store routing tables. 

B. Energy Efficent Routing Algorithm 

In this dissertation work rest of section our main concern is 

on the previously mentioned two MANET challenges i.e. 

Energy efficiency and Routing where we have done detailed 

survey on combined approach energy efficient routing 

protocol in which we discuss the terms as Desirable 

properties of an Energy efficient routing algorithm and then 

concept of Energy Efficient MANET routing and broadly 

classified routing approaches and various routing protocols 

lies in routing category.  

The metrics that are used to manage energy consumption are:  

– Minimize energy consumed/packet,  

– Maximize time to network partition,  

– Minimize variance in node energy levels,  

– Minimize cost/packet, and  

– Minimize maximum node cost.  

For routing algorithms that find shortest paths, the 

first and fourth metrics are used. The “Minimize energy 

consumed/packet” metric basically addresses the average 

energy consumed per packet, over the number of hops that 

are traversed by this packet. As for the “Minimize 

cost/packet” metric, a cost function has to be defined. The 

total cost (or energy) of sending a packet along some path is 

the sum of node costs along that path. This metric is generally 

used if we are trying to derive an algorithm that maximizes 

the life of all nodes in the network. There is an important 

difference between this metric and the first one (Minimize 

energy consumed/packet). The former makes sure that the 

nodes that are low in energy do not lie on many paths while 

the latter does not consider the energy level of the nodes as 

long as the path a packet takes will result in minimum energy 

consumption for that packet. If ensuring fair energy 

distribution amongst network nodes is of concern, then the 

“Minimize variance in node energy levels” metric must be 

used. This metric ensures that all nodes in the network remain 

up and running together for as long as possible. A way to 

achieve this could be via selecting the routing path (if several 

are available) based on the energy levels of the different 

nodes on the path. That is, one would determine the smallest 

value of node energies on a certain path, and compare it with 

the corresponding value on the other paths. The path with 

largest bottleneck energy value is selected. We will show 

later that, as one of the aspects of our energy conserving 

strategy, we have opted to using this method as one of our 

measures to ensure fairness amongst network nodes. 

C. Transmission Power Control Approach  

A routing algorithm essentially involves finding an optimal 

route on a given network graph where a vertex represents a 

mobile node and an edge represents a wireless link between 
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two end nodes that are within each other’s radio transmission 

range. When a node’s radio transmission power is 

controllable, their direct communication ranges as well as the 

number of its immediate neighbors are also adjustable. While 

stronger transmission power increases the transmission range 

and reduces the hop count to the destination, weaker 

transmission power makes the topology sparse which may 

result in network partitioning and high end-to-end delay due 

to a larger hop count. There are two methodologies used in 

transmission power control approach which are as follows: 

1) Constant Transmission Power Approach 

If the transmission power is not controllable it may be energy 

efficient to transmit packet using intermediate nodes [9]. For 

e.g. if we consider an example suppose Cp = (4+r-1)*H, p 

(|SA|) = (4+r-1) and p (|AD|) = (2+r-1)*H as the link cost not 

depends on the distance. Here we see that the route S→D is 

more energy efficient path since S => D is the shortest as we 

can understand by the given example which is as follows, p 

(|SD|) < p (|SA|) + p (|AD|) e.g. (4+r-1)*H < (4+r-1)*H + 

(2+r-1)*H. 

 
Fig. 2: Constant Transmission Power Approach 

2) Variant Transmission Power Approach 

On the other hand, if the transmission power is controllable, 

it may be more energy efficient to transmit packets using 

intermediate nodes [9] because the required transmission 

power, p, to communicate between two nodes has super-

linear dependence on distance, d, i.e., p(d) α d2 [10,11.], e.g. 

if we consider an example suppose p (|SD|) =10V, p (|SA|) 

=5V and p (|AD|) =4V as the link cost depends on the 

distance. Here we see that the routing path 1→4→6 is more 

energy efficient than the route 1→6 since p (|SD|) > p (|SA|) 

+ p (|AD|) e.g. 10v>5v + 4v. Thus node 1 makes energy 

efficient communication by lowering its transmission energy 

just enough to reach node 4 but not enough to reach node 6. 

 
Fig. 3:  Variant Transmission Power Approach 

III. GEOGRAPHICROUTING PROTOCOLS 

A. Dissemination of location and energy information  

When considering an ad hoc network with n nodes, we 

assume the existence of a mechanism that allows each node 

to be aware of its own location and residual energy. These 

coordinates and energy values are exchanged among nodes so 

that each node obtains the information about the other nodes 

in the network for routing purposes. To reduce network 

overhead, each node broadcasts a message about its ID and 

location to any other nodes periodically over a long period, T. 

On the other hand, every node broadcasts a HELLO message 

(beacon) regarding its ID, location and residual energy value 

to its neighbor nodes periodically over a short period, t. In 

geographic routing protocol, only the neighbors gain residual 

energy information about each other.  

Furthermore, according to Basagni et al.,[33], the 

longer the distance between two nodes, the lower the update 

frequency of information can be. This is consistent with our 

simulation. Each node maintains a Location and Energy 

Table (LET), which includes the above information and its 

time of update. There is no need for each node in the EGR to 

be aware of all of the other nodes' information, and we can 

adopt any existing Location Service (LS) schemes such as 

[29, 30] in the simulation. Nevertheless, we use flooding in 

the DREAM protocol [33] in our simulation uniformly for 

convenience, as LS is not a main concern in our paper and it 

just works as a tool. Although there is quite a high cost to the 

flooding of information compared with the LS, it will not 

have a negative influence on the comparison in our 

simulation, because all of these routing protocols uniformly 

employ this method to help nodes acquire correlated 

information. Consequently, the resource consumption is 

similar for all these protocols.  

In Ko Y and Nitin H,Vaidya [32], update the latest 

location information of D to its location server att0. At t1 (t1, 

t0< T) a source node S wants to transmit a data packet P to D, 

and it acquires the location of D from D's location server (in 

our simulation, S gets the location from its own LET). Then 

S adds the location of D and itself as well as time difference 

t1 ¡t0 to P's header. for predicting the destination node's 

expected zone. The center of the zone is the coordinate of D 

at t0, and the radius of the zone is the upper boundary of the 

predicted distance of D's movement. In LAR protocol, before 

the transmission of a data packet, a source node finds a route 

by flooding routing packets in its request zone. But LAR fails 

when there is a large scale network and also uses high energy. 

 
Fig. 4: The Model of LAR 
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In Basagni S et. al. [33], if S is quite far away from 

D, the angle θ will be too small for S to find the next hop.   

 
Fig. 5:  The Model of DREAM 

In DREAM [33] protocol, according to the location 

information the data packet is flooded in a restricted 

directional range without sending a routing packet.  

Consequently, In Gang Wang and Guodong Wang 

[29], modify the former tangents to the outer tangent lines 

between the two circles. One circle is centered on S whose 

radius is the transmission distance of S. The other is the scope 

of D's expected zone. As described above, flooding in the 

EGR is constrained in the range of the flooding area, while 

we relay the data packet, in terms of the mechanism for 

selecting the next hop, along a single path in the forwarding 

area. The coordinates of S is defined as (xS ; yS) and D's 

location is (xD ; yD). The maximum speed of D is v, and the 

radius of the flooding area is rD = v(t1 -t0).  

In EGR[29] it uses a mechanism for choosing the 

next hop in the flooding area and uses a single path before 

destination expected zone.  

If node i is located in forwarding area the i chooses 

the next hop from it neighbor nodes given by: 

 
It means i choose the next hop k with the most 

residual energy from all its neighbors’ nodes whose position 

are closer to destination than i.  

If node i is in expected zone it directly relay the 

packet to the destination. 

 
Fig. 6: The Model of EGR 

IV. SIMULATION AND RESULT 

On the basis of proposed methodology discussed in chapter 3 

here we will discussed the simulation and results. In this 

chapter we evaluate the performance of the new routing 

algorithm that is Advance Energy Aware Geographic Routing 

(Advance EAGR) and compared by existing Energy Aware 

Geographic Routing (EGR). Before presenting the results, we 

explain the simulation environment as well as the 

methodology used to carry out the results. After discussing 

the methodology we will present the simulation metric and on 

the basis of simulation results we will present the various 

graphs of End-to-End Delay, Network Lifetime, Packet 

Delivery Ratio and Energy Consumption then in last we will 

give the summery of this chapter. 

A. Traffic & Movement 

We can also define the traffic and movement pattern in 

separate files called CBR file and scenario file respectively. 

Cbr file can be created by using a tcl program called 

cbrgen.tcl which is present in the directory”ns-2/indep-

utils/cmu-scen-gen/”. To define the movement we use an exe 

file called setdest present in the folder “ns-2/indep-utils/cmu-

scen-gen/setdest/”. The scenario and cbr files are generated 

by using the following commands in the appropriate directory 

respectively. ./setdest -n <num_of_nodes> -p pausetime -s 

<maxspeed> -t <simtime> -x <maxx> -y <maxy> NS 

cbrgen.tcl [-type cbf|tcp] [-nn nodes] [-seed seed] [-mc 

connections] [-rate rate] [25][26]. For the simulation of our 

considered network topology, for which we have taken 100-

300 nodes in which we have check the topologies of network 

between 100-300 nodes network, and all nodes are having 

random mobility. 

Here as shown in the corresponding figure 6  of 

snapshots shows the network topology of 100 nodes in which 

Node 10 is the source node which want to communicate with 

the destination which is node 99, and all other nodes are in 

network advertises the destination node 99 by whom source 

want to communicate and intermediate node 20, 28, 38, 49, 

63, 71, 83, 93 and 99 are used for the path and route 

establishment and data communication takes place in an 

energy efficient way. 

 
Fig. 7: Network Topology 

B. End To End Delay 

End to End Delay refers to the time taken for a packet to be 

transmitted across a network from source to destination. 

dend-end = N[ dtrans+dprop+dproc]  

Where  
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dend-end= end-to-end delay dtrans= transmission delay 

dprop= propagation delay dproc= processing delay N= 

number of links (Number of routers - 1) we have neglected 

queuing delays.  

This includes all possible delays caused by buffering 

during queuing delays at MAC, and propagation and transfer 

times of data packets. This is the average overall delay for a 

packet to traverse from a source node to a destination node. 

So, Average-End-to-End-Delay of routing protocol is 

calculated as:  

Avg. End-to-End Delay =ΣTt / P  

Where Tt = (Td -Ts) and  

Td = Time when packet received at destination.  

Ts=Time when packet created by source.  

P =Total Packet  

The delay experienced by a packet from the time it 

was sent by a source till the time it was received at the 

destination. 

 
Fig. 8: End to End Delay 

Figure 7 shows the End-End Delay for the two 

protocols as a function of the number of nodes at x-axis and 

End-End Delay at y-axis. The performance of EEGR is better 

than EGR protocol for varying number of nodes especially 

between 100 and 300 nodes. 

C. Network Lifetime 

As discussed in chapter 3 we shows that the path selected in 

EGR have the minimum residual energy of 200J while in 

EEGR it was 300J. Hence the path will be disconnected soon 

in EGR in comparison with EEGR. Hence the lifetime of the 

EEGR is greater than the EGR. Figure 8 show that when we 

take 3 nodes the lifetime of the network is 112s in EGR while 

in EAGR it is 115s. But when increase the number of nodes 

the lifetime of the network will decrease but in this case 

Advance EAGR have longer network lifetime in comparison 

with EGR. 

 
Fig. 9: Network Lifetime 
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