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Abstract 
 

In recent years, the scientific community has acquired a fair amount of recognition on Mobile Adhoc Networks (MANETs). These devic-

es are used in wide range of application scenarios due to its compact size, affordable devices consumed scarce energy and finite compu-

ting resources .These application includes biomedical health monitoring, environmental monitoring and target tracking where node local-

ization is essentially another system parameter. Localization of nodes is mandatory in order to detail the emergence of events, routing 

and to respond queries regarding network coverage, oblige group enquiring of sensors. In this paper, a competent protocol is proposed 

that consumes less energy of nodes in MANET which is based on ANFIS residual threshold energy. The threshold value is determined 

based on the fuzzy membership functions. Primarily the neighborhood nodes of source are formulated using two factors: enclosed region 

and relaying region. The neighbor nodes deliberated by those factors adopt the maximum threshold value initiated using ANFIS. The 

node with maximum values of threshold and distance is preferred as the next hop for the transaction. The experimental outcome inter-

prets that our protocol can prominently diminish the overall energy consumption considering for all environments. 
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1. Introduction 

The connectivity between the computers and its usages are in-

creases in day to day life sets new stipulates. The wired connec-

tion play this role for a very long time and now the time has 

changed due to the great demand on wireless connection for inter-

net connection, sharing files between devices, sending messages 

and so on. The multi hop wireless network named ad-hoc network 

which doesn’t have static infrastructure. The wireless local area 

network uses ad-hoc network to connect the wireless devices in 

the network. Ad-hoc is the Latin word literally defines the mean-

ing “for this purpose only”. The applications of this wireless net-

work are widely used in disaster relief efforts, military networks 

and emergency/rescue operations [1]. 

The ad-hoc networks can able setup anywhere without using base 

station/wired infrastructure. They are often mobile devices and so 

the mobility ad-hoc network is named as Mobile Ad-hoc Network 

(MANET). Mobile ad-hoc networks (MANETs) features are mo-

bility, scalability, easy deployment and dynamic topology. In re-

cent years, due to these salient feature of MANETs have received 

increasing attention and it is self-organized wireless network. 

These self-organized MANETs mobile devices can travel freely in 

the wireless network, the mobile devices such as mobile phone, 

Personal Digital Assistants (PDAs) and laptops [2]. The connec-

tion between these mobile nodes may appear or disappear or reap-

pear from network or change its distance, when time changes in 

the wireless network. The unique ability of the mobile ad-hoc 

network makes possible to mobile device user collaboration in 

wireless environment, but that environment has no static infra-

structure or base stations for the communication support between 

the mobile devices [3], [19].  

Every communication terminals in MANET communicates with 

other i.e. destination terminal via peer to peer communication. The 

data packets are sending through the multi-hop relays (if the desti-

nation terminal is not a neighbor one, then the other remote termi-

nal in the network establish the communication link) across the 

wireless network from source communication terminal or peer to 

peer i.e. directly from source to destination in ad-hoc network. 

The interference between concurrent transmissions is greatly lim-

ited the performance of mobile ad-hoc network and the data pack-

ets may need to pass through number of multi hops in network [4], 

[20]. 

The self-organizing, self-disciplining, self-configuring and self-

adaptive assets are the praise reason for growth of ad-hoc network. 

The ad-hoc networks behave as dynamic in nature and arbitrarily 

formation. The deployment cost of these types of networks are 

considerably much low and all mobile terminals present in the ad-

hoc network will act as both source and destination i.e. end termi-

nals as well as routers. Without the direct range between the ter-

minals in the ad-hoc network the communication link is developed 

between the terminals using multi hop routing [5],[21]. There are 

many applications developed using MANETs, some of them are 

personal area networking (i.e. cell phone, laptop, etc.), in military 

or police environments, civilian environments (i.e. taxi cab net-

work, sports stadiums, etc.), Emergency operations (i.e. search and 

rescue, disaster relief operations, etc.), robot data acquisition and 

so on. The pros and cons of MANETs are as follows [6], [18]: 

Pros are: 

• Despite the consequences of geographic position, MANETs 

provides information and services access. 

• MANETs can be set up anywhere at any mean time. 

http://creativecommons.org/licenses/by/3.0/
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• MANETs doesn’t have static infrastructure, the networks 

works dynamically with the appearance of the mobile de-

vices. 

• Improved technology and reduced cost. 

• Maintain its mobility, when data communication between 

the different mobile devices. 

• Dynamic infrastructure. 

Cons are: 

• Limited resources. 

• Lack in security. 

• Excessive interference. 

• Mobile terminals’ lifetime. 

• Energy/power conservation. 

In general a time varying network topology is formed by the mo-

bility nature of the ambulant terminals in the mobile ad-hoc Net-

works. The representation concern of mobile ad-hoc network is 

nominally increased due to the aggressive nature of the network 

extremity. The researchable battery energizes the individual mo-

bile extremities in the networks that are restricted energy supply. 

The consumption of energy of each mobile terminal are held when 

the data packets are processed in the mobile terminal, when the 

information transmission between the communication terminals in 

the network and when the mobile terminal is act as a router. MA-

NETs are facing a very big issue in power conservation owing to 

the terminal’s lifetime is limited [7], [14], [15]. The rechargeable 

batteries are the only exhaustible energy used by the mobile ter-

minals in ad-hoc network. The mobile ad-hoc networks advances 

the wireless communication, is emerging very quickly and effi-

ciently [8], [13], [16].The terminals in mobile ad-hoc network 

have only narrow battery energy; the unwanted communication 

transmission process may also degrade the battery lifetime 

throughout the entire ad-hoc network [9], [12], [17]. 

Much energy is consumed by one of the important processes like 

communication transmission among the terminals. The perfor-

mance improvement of the battery and its lifetime decrease rapid-

ly as well as breakthroughs in the network is absent and achieve 

the goal by efficiently utilizing the available battery resources. 

The communication is established in the ad-hoc network by using 

RF transceivers at the source, destination and intermediate termi-

nals for information traverse. Depending on the data packet types, 

the packets are sending by source terminal and received by desti-

nation or intermediate terminals. If the destination terminal is in 

out of range, the intermediate terminals in the network will act as 

a forwarder of the message. In the communication level, the ener-

gy efficiency issues are addressed and it is essential to understand 

the behavior of energy consumption in terminals of mobile ad-hoc 

networks. Therefore, the energy consumption of terminals in the 

networks is greatly managed [10], [11]. 

There are many energy efficient routing algorithms are introduced 

to minimize the total energy consumption while routing as well as 

increases the lifetime of the battery in each terminals to maximize 

the work in the network. So the main feature needs to concentrate 

the route and maintain its functioning as much as possible by re-

ducing transmission power for each and every communication 

terminal in the network. The routing protocol need to adaptive 

topology control for the mobile terminals in the mobile ad-hoc 

network. The energy consumption can be adjusted by varying the 

range between the mobile terminals in the ad-hoc network. The 

decision of individual nodes of mobile ends to reinforce the ener-

gy efficient routing or safeguard its own energy is authorized by 

an adaptive topology control protocol. Besides, the relaying power 

of the beacon messages of ambulatory nodes can be remarkably 

compressed by the adaptive topology control protocol. They 

demonstrated that any reformation and modulation of transmitting 

radius encounters in four and five beacon intermissions corre-

spondingly. 

In this paper, a new protocol is proposed that consumes less ener-

gy on mobile nodes in MANET and also extends the life time of 

network. It works with requisition energy competency depends on 

adaptive fuzzy threshold energy. The main concept behind this 

paper is to maintain energy efficiency between the nodes by using 

threshold value. The designed method is found on fuzzy threshold 

of unconsumed energy of nodes associated in the divergence from 

inception to target.. The threshold value is determined based on 

the fuzzy membership functions. Formulation of enclosed region 

and relaying region assures the neighbor nodes of source. The 

neighbor node, which is having the maximum threshold value is 

found by using ANFIS (Adaptive neuro fuzzy inference sys-

tem).The node that is having maximum values of threshold and 

distance is elected to send the packets. 

2. System model 

The main function of an energy efficient routing algorithm is min-

imizing energy consumption of mobile nodes throughout not 

merely energetic communication other than too while they are 

stationary. Selecting a route with underutilized nodes is the precise 

goal of this approach that is to stability the energy usage of all 

mobile nodes. It is an energy efficient routing protocol derived 

from adaptive fuzzy threshold energy, which node is having the 

greater residual energy than the threshold value be able to obtain 

in the route detection process. The source node sends route request 

Rq to all its neighbors only after embedding the threshold value 

into Rq. Intermediate nodes sending the route reply Rr if it has a 

path to destination. So the transmission overhead can be mini-

mized. In node selection technique of the proposed ANFIS is 

based on a new parameter known as the energy distance factor. 

This parameter is very useful to select the excellent next source 

node for balancing the energy efficiency of the network. It is 

shown in fig 1 as follows, 

 

 

Calculate Enclose Region of 

source node (Equation 3) 

Calculate Euclidean Distance 

for each node 

Calculate REthres(Equation 8) 

If REi= 

REthres 

Drop the packet Choose max Ed 

(ANFIS) 

Forward packet 

No Yes 

 
Fig. 1:System Model of Our Proposed Protocol. 

2.1. Energy issues in mobile Ad-hoc networks 

At the time of routing Ad-hoc networks takes many trials. The 

main trail of Ad-hoc network is Limited power supply.By using an 

effective energy management protocol the network lifetime (time 

duration when the first node of the network runs out of energy) 

and node lifetime will be increased. The biggest challenges of Ad-

hoc network are energetically changing topology and no integrated 

infrastructure. 
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2.2. Energy efficiency 

The energy inspired is said to be balanced inspired among nodes 

in the networks. To balance all the nodes and routes globally rout-

ing with maximum lifetime can be given, so that the guaranteed 

lifetime is achieved in the network. Therefore, energy efficiency 

has been calculated for both power consumption and interval of 

time of the network. 

2.3. Characteristics of nodes with constrained energy 

In MANET, All the nodes are acted as host and forwarded the 

latest information continuously [7], [18]. Batteries operate these 

nodes and it is fixed. The depletion of participating nodes battery 

power in a routing path will cut down the network lifetime. To 

expand the lifetime of the nodes it is compulsory to employ the 

accessible energy efficiently [8-9]. When a midway node is pre-

ferred as a router, the energy consumption is more compared to an 

inactive node as forcefully participated in the data transmission. 

Without any disruption, the pathway to effectively finishing data 

transfer, the nodes residual energy is placed in an important role in 

formative.  

2.4. Nomenclature 

P(s,d) *** Transmission power from source to destination 

ERs ***  
Ed ***  
RR ***  

RE ***  

REα ***  
REβ ***  
REγ***  
REthres***  
η ***  

χ *** 

Enclosed region of source node 

Euclidean distance 
Relaying region 

Residual energy 

Minimum residual energy 
Maximum residual energy 

Medium residual energy 

threshold of residual energy 
Membership function 

Depletion region 

3. Proposed technique 

To generate a typical outline for all type of traffic over adhoc net-

work and maintain energy level for each node is the main aim of 

our proposed work. In routing Throughput, battery life, Packet 

delivery ratio, packet delay of an intermediate node plays an es-

sential role. For example if the required bandwidth for traffic is 

accessible on a particular path but intermediate nodes do not have 

appropriate energy to forward the data packet. This causes a mas-

sive packet drop ratio and hence increases the delay in packet 

delivery. Here, we proposed a new protocol which checks the 

accessibility of required energy at the time of route discovery 

process. To yield part in route discovery process nodes having 

accessible energy equal or greater than the required energy can be 

used. 

3.1. Network model 

Consider a geographical region ‘χ’, a location ‘S’ consist of ‘n’ 

number of nodes. The nodes in the ‘χ’ are similarly distributed. 

Each node {aεS} be able to get its location Loc(a) on ‘χ’ by a 

minimum power GPS. Moreover, the path loss model is following 

the power consumption of sensor nodes. More specifically, let 

Pmax(a) indicate the maximum transmission power of a node ‘a’. 

Node ‘a’ be able to broadcast to a new node ‘h’ only if 

𝑡𝐸𝑑(𝑎, ℎ)𝛽 ≤ 𝑝𝑚𝑎𝑥(𝑎), where Ed(a, h) is the Euclidean distance 

among ‘s’ and ‘d’. ‘β’ is an proponent depending on the atmos-

phere. For instance, it takes 2 for free space, 2.7 to 3.5 in urban 

areas, and 4 to 6inside a building [2], and ‘t’ is the pre detection 

threshold at the recipient side, t > 0.Let τ(a, h) =v0,v1,…..vh-1 ,v h 

indicate a path between two nodes ‘s’ & ‘d’, where v0=a and vh=h. 

For relay, the entire transmission power needed on (a, h) is  

 

𝑃(𝜏(𝑎, ℎ)) =  ∑ [𝐾 + 𝑡𝐸𝑑(𝑣𝑖−1, 𝑣𝑖)𝛽]ℎ
𝑖=1 (1) 

 

This section develops a common numerical assumption that de-

termination ultimately leads to the design a stationary network for 

minimum power topology. First, power consumption model has 

been analyzed for investigate the implications of proposed method. 

Here, energy competent transmission is able to achieve by each 

node while it considers only its instant locality. In enclosure area 

each node maintains the communication links, the resulting net-

work is strongly connected. 

To examine the action of local information on energy efficient 

transmission, we have taken three nodes in χ, assigned by ‘a’, ’b’, 

and ‘h’. Hence, node ’a’ has acted as “source node” and node ‘h’ 

has acted as “destination node”. The last node ‘b’ has identified as 

relay node for transmission from ‘a’ to ‘h’. With less amount of 

power, the data has to send from ‘a’ to ‘h’ incurred by ‘a’, ‘h’, and 

‘b’. By means of changing the location of ‘h’, we examine under 

which conditions it consumes less power to relay through ‘b’. 

 

𝑅𝑅 = {

𝑥𝜖𝜒: 𝑑(𝑎, 𝑏) < 𝑑(𝑎, 𝑥),

𝑑(𝑏, 𝑥) < (𝑎, 𝑥)

𝑝(𝑎𝑏𝑥) < 𝑝(𝑎𝑥)(1 + 𝑟𝛽)

}(2) 

 

 

Relay node b 

Relay region bounder 

Transmit node 

Relay region asymptote 

 
Fig. 2:Relaying Region for Intermediate Node. 

 

Two significant definitions are Neighbors and enclosure. Fig. 3 

has illustrated the key concept of enclosure. This can be done by 

the view of node ‘a’ which discovers the other three nodes 

‘b’, ’c’, ’d’ in its region. The relay region can be computed for a 

node with each of the three nodes it has established. Fig. 3 pro-

vides the calculation for three transmit regions. This in revolve 

identifies an area in the region of ‘a’, further than which it is not 

energy efficient for ‘a’. This won’t allow ‘a’ to find more neigh-

bors. This enclosed region approximately ‘a’ is derived as the 

region of field or simply the enclosure of ‘a’.  

 

 

b 

a d 

c 

 
Fig. 3:Enclosed Region for Node ‘A’. 

 

The description below contains the deployment region to set the 

enclosure within the deployment region. Several recently establish 

nodes are rests in the relay regions of formerly establish nodes. 

After that, it is not power- efficient to communicate directly to 

these new nodes, and therefore it can just remove from considera-
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tion. Consequently, ‘a’ keeps merely those nodes that are in its 

enclosure. The nodes that rest in the enclosure of ‘a’ will be called 

the neighbors of ‘a’, the power efficient transmission for ‘a’ can 

be done within these nodes only. These concepts are formed in the 

following definition in a more general setting. 

 

𝐸𝑅𝑛𝑜𝑑𝑒
∗ (𝑎|𝑆𝑎) = ⋂ { ⋂ |𝑅𝑚𝑎𝑥(𝑎) − 𝑅𝑅𝑛𝑜𝑑𝑒

∗ (𝑏, ℎ)}𝑏𝜖𝑆𝑢
(3) 

 

 

3.2. Fuzzy threshold energy calculation 

Consider REi, neighboring nodes of a transmitter residual energies 

is given as i = 1,2, …… , n .Where REα = min{REi} ,REβ = max 

{ REi } and REγ = ( min REi + Max REi) / 2.The least, center and 

highest residual energy whose membership functions ηleast,ηcenter 

and ηhighest ,which are defined as the fuzzy subsets of the nodes. 

They have given below in Fig. 4. 

 

 
Fig. 4: Ηleast Ηcenter Ηhighest Η (RE Reαreγreβre). 

 

𝜂𝐿𝑒𝑎𝑠𝑡(𝑅𝐸𝑖) = {

𝑅𝐸𝑖−𝑅𝐸𝛾

𝑅𝐸𝛼−𝑅𝐸𝛾
, 𝑅𝐸𝛾 ≤ 𝑅𝐸𝑖 ≤ 𝑅𝐸𝛽

0, 𝑅𝐸𝛼 ≤  𝑅𝐸𝑖 ≤ 𝑅𝐸𝛾

(4) 

 

𝜂𝐶𝑒𝑛𝑡𝑒𝑟(𝑅𝐸𝑖) = {

𝑅𝐸𝑖−𝑅𝐸𝛾

𝑅𝐸𝛼−𝑅𝐸𝛾
, 𝑅𝐸𝛾 ≤ 𝑅𝐸𝑖 ≤ 𝑅𝐸𝛽

𝑅𝐸𝑖−𝑅𝐸𝛽

𝑅𝐸𝛼−𝑅𝐸𝛽
, 𝑅𝐸𝛼 ≤ 𝑅𝐸𝑖 ≤ 𝑅𝐸𝛾

(5) 

 

𝜂𝐻𝑖𝑔ℎ𝑒𝑠𝑡(𝑅𝐸𝑖) = {
0, 𝑅𝐸𝛾 ≤  𝑅𝐸𝑖 ≤ 𝑅𝐸𝛽

𝑅𝐸𝑖−𝑅𝐸𝛾

𝑅𝐸𝛽−𝑅𝐸𝛾
, 𝑅𝐸𝛼 ≤ 𝑅𝐸𝑖 ≤ 𝑅𝐸𝛾

(6) 

 

Then, the membership value η of REi for the i th node is given by: 

 

𝜂𝑖(𝑅𝐸) = 𝑚𝑎𝑥 {𝜂𝐶𝑒𝑛𝑡𝑒𝑟(𝑅𝐸𝑖), 𝜂𝐶𝑒𝑛𝑡𝑒𝑟(𝑅𝐸𝑖)𝜂𝐻𝑖𝑔ℎ𝑒𝑠𝑡(𝑅𝐸𝑖)}(7) 

 

Let REthres be the value of REi for which the membership value is 

least among neighboring nodes, 

 

𝜂𝑡ℎ𝑟𝑒𝑠(𝑅𝐸𝑡ℎ𝑟𝑒𝑠) = {𝜂𝑖(𝑅𝐸𝑖)}1≤𝑖≤𝑛
𝑚𝑖𝑛 (8) 

 

If there is a bind, its miles damaged by way of selecting the node 

with REα among various nodes with the identical minimum mem-

bership value. Then, REthres acquired by way of this defuzzifica-

tion technique, is used as the edge energy value, that is transmitted 

in Rq packet to the neighboring nodes. 

3.3. Proposed energy efficient routing protocol based on 

adaptive fuzzy threshold energy 

The exact intention of balancing the strength usage of all cell 

nodes by choosing a path with underutilized nodes in place of the 

shortest route of load distribution method is used. The packets are 

routed best through strength-high intermediate nodes however it 

could outcome in long routes. Fuzzy based energy efficient rout-

ing protocol for adaptive threshold energy strategy is proposed in 

this paper. So in route discovery process which only the nodes 

with energy higher than the threshold value can be taken as the 

revenue part. The life time of the MANET gets improved by en-

suring that no node is overused. In routing each hop has different 

set of neighbors belongs to different residual energies. Hence, 

dissimilar threshold levels presented at different hops. The unwill-

ingness or willingness of midway nodes to respond to path re-

quests and sent the data traffic is distinct by the residual energy. 

When energy REi in anode i is lesser than a predefined threshold 

level RETh, i.e, REi < RETh, the node does not promote the control 

message, but simply drops it. A new parameter known as the en-

ergy distance factor is considered by Node choice method. To 

choose the best next hop node for optimizing the energy efficiency 

of the network this factor can be used. The method also assumes 

the residual energy of the nodes as a fraction rather than the su-

preme energy levels. To selecting nodes with sufficient residual 

energy, the energy aware routing protocol has been proposed for 

MANETs. The selection of most excellent nodes along the path-

way from the source to destination we get better performance of 

path lifetime can be achieved by this scheme. 

Steps for transmitting packets 

1) Let us consider the depletion region χ. 

2) Find the relaying region for the source node in the χ. let ‘a’ 

is the source node. Ithas n number of neighborhood nodes 

with RE=1,2,3,…..,n. 

3) Calculate the enclosed region for the source node. 

4) The source node calculates the threshold residual energy 

based on n neighbors residual energy using fuzzy threshold 

energy calculation procedure. 

5) The source node sends route request to all neighborhood 

nodes after embedding the threshold energy. 

6) The neighbors respond to the source node which is having 

residual energy greater than the threshold residual energy of 

the source node. 

7) If the residual energy is smaller than the threshold energy 

then the packet is simply dropped. 

8) Those nodes are having maximum residual energy are given 

to the ANFIS. It will return the largest distance node which 

acts as the next source node. 

This procedure is continued till the destination node is reached. 

3.4. Route discovery 

3.4.1. Route request mechanism 

This mechanism starts when a node wish to contact a destination 

node, where it is not in the transmission range. In that case a node 

must need a route this can be done by launching the Route request 

mechanism. Inside the enclosed region the source node sends the 

request to all its neighbors. The Route request mechanism is 

shown in Fig. 5.  

3.4.2. Route reply mechanism 

Fig. 6 shows the Route reply mechanism. This process is accom-

plished by using a node after receiving a direction request. The 

reply message that sent by the neighborhood nodes those nodes is 

having maximum residual energy greater than the residual energy 

threshold. 

 

 
Fig. 5:Route Request Mechanism. 
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Fig. 6:Route Reply Mechanism. 

 

4. Performance metrics 

We estimate generally the performance according to the following 

metrics. 

4.1.1. Throughput and delay 

Throughput is commonly calculated as the fraction of effectively 

transmitted radio-link level packets per unit time. Transmission 

delay is distinct as the period between the packets arrival time of a 

transmitter and successfully received by the receiver. 

4.1.2. Data packet delivery ratio 

The percentage of the amount of packets generated at the sources 

to the number of packets received by the destinations is referred as 

the data packet delivery ratio. Data propagation and transfer, buff-

ering, retransmitting data packets and queuing are the causes for 

all possible delays. 

4.1.3. Energy consumption per packet 

It is distinct through the entire energy consumption has divided by 

the total number of packets received. This metric reflects the ener-

gy efficiency for each protocol. 

4.1.4. Energy efficiency 

Energy efficiency be able to defined as 

 

Energy efficiency =𝑡𝑜𝑡𝑎𝑙𝑒𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 ÷
𝑡𝑜𝑡𝑎𝑙𝑛𝑜. 𝑜𝑓𝑝𝑎𝑐𝑘𝑒𝑡𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑡𝑡𝑒𝑑 

 

Where, the total bits transmitted is calculated using application 

layer data packets only, and total energy consumption is the sum 

of each node’s energy consumption during the simulation time. 

The unit of energy efficiency is bit/Joule, and the greater the num-

ber of bits per Joule, the superior the energy efficiency is achieved. 

5. Simulation results 

By using simulation, a comparison is made among the perfor-

mance of the proposed energy efficient protocol and existing 

(AFTE) algorithm. In proposed method, the performance is delib-

erated using three specifications namely energy consumption, 

average delay time and throughput. The performance of these 

algorithms has been studied by varying the number of packets 

The following performance metrics are recognized for analyzing 

1) Energy consumption vs. no. of packets 

2) Delay time vs. no. of packets 

3) Packet loss vs. no. of packets 

4) Time Vs no. of. Packets 

The simulated parameters are tabulated in Table 1. 

 
Table1:Simulation Parameters 

Parameter  Value 

Simulation time 100sec,500 sec 
No of packets 150 

Routing protocol AFTE 

Interval time  1sec 

Node placement random 

Transmission range 250mts 

Terrain area 500x500 sq.mts 

 

The graph for energy consumption vs. no. of packets is shown in 

Fig. 7. It is observed from the graph that the energy consumption 

in our proposed scheme is lesser that of the existing (AFTE).  

 
Fig. 7:Energy Consumption vs.Packets. 

 

In proposed method, ANFIS is used in order to consider a node as 

next hop node. Here, the farthest direct node that comes under 

transmission range is scrutinized where hop count is minimal for 

transmission. Accordingly, when compared to existing methodol-

ogy, less number of nodes brings out a nearest energy consump-

tion. 

 

 
Fig. 8:Delay Time vs.Packets. 

 

From figure 8 the delay time is related graphically against the 

packet size of the proposed protocol and AFTE protocol .Here, a 

minimal delay time is noticed in proposed methodology compared 

to the existing AFTE protocol. As a consequence of sparse num-

ber of nodes in packet transmission there occurs least hop count 

resulting in execution of minimal average delay time. 
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Fig. 9:Packet Loss vs.Packets. 

Figure 9 shows the graphical representation of packet loss facing 

no. of packets. It is clearly observed that the proposed methodolo-

gy possess lesser packet loss to the existing AFTE protocol. 

 

 
Fig. 10:Time vs.Packets. 

 

Figure 10 shows the graph between time and no. of packet. From 

figure, a minimal time is realized in proposed scheme when corre-

lated with the existing methodology. 

 

 
Fig. 11: Energy Consumption vs. Time. 

A linear representation of energy consumption, contrary to time is 

laid out in figure 11. It is evident from the figure that the proposed 

scheme exhibits lower energy consumption when correlated with 

existing scheme. 

 

 
Fig. 12:Delay Time vs. Time. 

Figure 12 demonstrates a graph amongst delay time and time. 

Higher delay time is obtained by the existing scheme compared to 

the proposed scheme. 

 

 
Fig. 13:Packet Loss vs.Time. 

 

A visual representation for packet loss Vs time is plotted in Fig. 

13. It is perceived from the figure that the packet loss in our pro-

posed scheme is lesser than that of the existing scheme. 

6. Conclusion 

In proposed methodology, Threshold energy and the distance of 

individual nodes are exploited in order to conserve the energy of a 

mobile node. Such process is consistently the enduring energy of 

the neighbors of that node. This proposed algorithm can prevent 

the early failure of a node. Experimental result has verified that 

the comparing and measuring the energy consumption and packet 

delivery ratio can be achieved for our routing protocol. This could 

be attained by minimizing mobile node’s energy during active 

communication. Our energy efficient approach eliminated the 

drawbacks even of the shared tree protocols. Because of the direc-

tional diffused forwarding, routing it reduced the delay complexity 

and the network partition problem. To control the network over-

heads and to minimize the energy utilization in the MANET, nov-

el energy efficient approach could be used. This scheme has also 

eliminated the drawbacks like loss of energy due to less battery 

power etc. The node selection based on ANFIS by considering the 

individual energy was necessary in refining the lifetime of net-

work nodes. In ANFIS, residual energy of the node and the dis-

tance factor can be used to determine the probability of intermedi-

ate node to be selected as relay node to destination.  
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