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ABSTRACT 

 

 MANETs are networks with the ability to connect to a small set, cheap and with low power consumption devices.These networks 

have a device can freely and easily move in any direction they want. As a result of this move, linking  of them change with other devices 
frequently. Among the important issues that are important in this type of networks are energy consumption and bandwidth. In fact, the 

network lifetime depends on these factors.Load balancing is the result of choosing routes that are affordable and efficient. As well as in 

adverse circumstances do not allow for the deconstruction of the network.To establish the equilibrium time, many attempts have been 
made in MANET networks that in each of  them the specific criteria used to select the path.In the method presented in this paper we have 

tried to use the minimum number of steps, the node queue length with the remaining energy for route selection.So to use from the stable 

paths for routing as possible. we use the results to increase the network lifetime. 
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INTRODUCTION 

 

Adhak mobile networks consist of nodes with 

limited battery power, so efficient use of energy is 

one of the main metrics.Efficient energy routing is a 

critical issue in MANET [2].Adhak networks have 

no central management. Thus, each mobile node is 

associated with a routing mechanism.battery of 

Nodes have limited power and they can move to any 

place in the network freely that not only does the 

network is dynamic , but also increase the load of 

nodes and leads to limited applications and services 

that can be supported by each node. [4,3] As a node 

can simultaneously act as an end system and a router, 

Additional energy is required for advance of 

packages.ending of  energy on each node can stop 

the communication process and  Should select  re-

route from origin to destination.  So this upgrade 

path and keep track use the large amount of energy 

of  battery that  have  a limited supply [5].Adhak 

mobile network is a network without infrastructure 

with dynamic nodes. In this network, each node acts 

as a router. Routing protocols designed for wired 

networks, because of nodes mobility, not suitable for 

wireless networks [7] [6]. In addition to being a 

multi-step and mobility and large network size, 

factors such non-homogeneous of  devices and 

bandwidth limitations of battery power, has made 

routing design as a major challenge [8]. Due to the 

dynamic nature of the network, routing Adhak have 

problems that these problems did not exist in wired 

networks.Due to mobility of nodes, the node is 

unavailable and due to the dynamic characteristics of 

the radio channel, links may be temporarily 

unavailable and the route or path is invalid.Overhead 

due to finding paths may cause additional delays in 

packet delivery [9]. Energy and bandwidth of each 

path in the network are one of the main concerns.The 

network lifetime depend on these parameters.Most of 

routing protocols regardless of traffic nodes consider 

the shortest path for ad hoc networks as the best path, 

leading to a reduction in serious problems such as 

congestion, reduce energy and delay queues at the 

mobile node.Problem of uneven distribution Adhak 

network load is considered a restriction for routing 

protocols.While some nodes are idle, others suffer 

severe overcrowding and carry a lot of traffic.With 

non-homogeneous load distribution the nodes under 

load consume the basic resources quickly and going 

into a state of congestion, network efficiency is 

considerably reduced. [10]. Load balancing improve  

system performance by delivering the load from 

nodes that are under heavy load to nodes that are 

under less precipitation or unemployed[11]. Load 
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balancing is anselection of the optimal routes that are 

affordable and effective, and not allow the network 

to reach unfavorable conditions. [1] Finding the path 

of  efficiency energy is one of the issues and 

challenges in the mobile Adhak network. The 

lifetime of each active path depends on the lifetime 

of each unique node on the path. Path between each 

pair of origin and destination will be invalid route. If 

any of the nodes along the path to be quiet because 

all of their energy to overcome this problem, the 

routing protocol is aware of the energy of the 

remaining nodes.Most researches in the field of 

energy-efficient routing are done. In some of these 

studies, researchers have tried to use routes with 

nodes in the network are low. To do this, the route 

discovery phase, nodes with higher energy can be a 

part of the path. SRDR, a sustainable path from 

source to destination finds. SRDR way life more 

efficient use of energy will find routes. There is an 

energy threshold to define a new direction, 

depending on its form. In recent years, many 

researches in the field of energy-efficient routing and 

load balancing are performed. To increase the 

lifetime of the network, an inter-layer load balancing 

algorithm for DSR (CLB-DSR) and load balancing 

between data link layer and the network layer is 

proposed. CLB-DSR exchange of information 

between data link layer and network layer is to 

properly distribute the load and the minimum energy 

consumption of the network that is secure. An 

adaptive load balancing method, researchers have 

proposed path by caching. DSR protocol is changed 

so that the energy-aware source routing methods 

have been proposed. If the energy level of a node 

exceeds a predefined threshold, the node can not 

broadcast packets. The routing protocols mentioned 

above, an energy-efficient routing in MANET nodes 

without using some form of higher energy, while 

others are trying to balance network load and thus 

lower energy consumption of the remaining trust. 

Finding the nodes with higher energy surcharge will 

be effective load balancing between a layer 

mechanism requires the overhead will be more. 

Overhead increases network efficiency will reduce 

the threshold-based methods. Time to overcome this 

problem, we technique to find power efficient path 

between each pair of origin and destination are offer 

that makes the network lifetime and the energy 

utilization of nodes is optimal. [12]  

 

Routing in Adhak wireless networks: 

Architecturally, wireless network is divided for 

two categories Included infrastructure network and 

non-infrastructure networks.infrastructure network or 

cellular network consists of fixed stations and mobile 

endpoints and wired connection are connected.Base 

stations are fixed and are connected to a wired 

connection and act as a gateway between the mobile 

endpoints and wired connection.A mobile endpoint 

in the area of wireless communication range is 

covered by at least one fixed station.In this case, the 

connections are direct, ie, a single jump and to 

communicate, each node communicates with a fixed 

station in the same cell.and routing is done between 

fixed stations and at the end, a fixed station 

communicats with the destination node.Packets sent 

by a node in Ad-hoc wireless networks had been 

done by nodes of the path that has already been 

determined by a routing algorithm.The remarkable 

note is that each node is connected only to the nodes 

that are within its radio radius that so-called 

neighboring nodes.What distinguish Adhak networks 

from wired networks it is that all the normal rules 

concerning the topology, fixed known neighboring, 

permanent correspondence between a physical 

location and IP address of the machine and the like 

of these is not true about the networks. Routers are in 

traffic and may at any moment bring the new 

site!When a router in a wired network have a valid 

route to the some points of destination, that direction 

will be valid forever (Unless failures occur 

somewhere in the system).while in this network, the 

network topology is constantly changing, the 

reliability and optimality of paths change suddenly 

and without warning. It is clear that with such a 

situation, the routing in the Adhak networks is quite 

different from fixed network.Path routing protocols 

are designed based on parameters such as 

attenuation, multi-way spread,overlap and depending 

on the application of network optimal.In designing 

protocols were ignored the security ensures in Ad-

hoc Networks.In recent years, due to a critical 

network applications including in military 

operations, emergency medicine, or assemblies and 

conferences that the need for security in these 

networks is obvious, researchers for securing in the 

realm of performance and reliability proposed a 

variety of poses.Ad-hoc wireless networks are 

networks with no central core to control the sending 

and receiving of data.and carrying of  information 

packet occurs  by the nodes of specific path.Ad-hoc 

network topology varies. Because the network nodes 

can be mobile and at any time change his 

place.When a node decides to send data to the target 

node, first by doing a broadcast routing protocol 

acquires the shortest possible route to the desired 

node and then considering this route, it sends data. 

When you update or discover the desired direction, 

all nodes are located on the path to reach the 

destination node information in its routing table set 

up at the data from the source data operations to be 

carried out properly by the shortest possible route. 

Adhak mobile networks, characteristics such as high 

mobility nodes and the dynamic network topology, 

low bandwidth and finite energy can contribute to the 

complexity of the routing algorithms. The 

combination of these characteristics makes many of 

the ideas contained in the networks of other routing 

algorithms, network and application performance are 

not Adhak. However, many routing algorithms have 
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been proposed for networks Adhak DSR and AODV 

two most useing algorithms for network routing 

algorithms are Adhak. Most of the existing routing 

algorithms for networks based Adhak assume that all 

nodes on the network share, such as network routing 

purposes, to cooperate with the network. But 

sometimes some of the network nodes do not show 

proper behavior. Node for various reasons such as 

having sinister intentions or with insufficient 

resources such as power and bandwidth, it is possible 

to show the unpleasant behavior. These behaviors are 

the result of efficient routing algorithms largely 

comes down. In all routing algorithms, an important 

issue given the rate of delivery of packets destined 

for the delay is acceptable. An algorithm for fault 

tolerant, even if failures occur in the network or 

inappropriate behavior of nodes to show, must be 

guaranteed a certain rate of packets delivered to the 

destination. One way to achieve this goal is the use 

of multi-path routing algorithm that several different 

paths between source and destination, which hold 

many advantages such as increased tolerance to 

failures, reduce the bandwidth End-to-end delay to 

follow. 

 

Characteristics of a good protocol: 

In Adhak networks, network nodes don’t have 

previous knowledge of the network topology which 

are in it.For this reason, they have to for 

communicate with other nodes discover the 

destination location in the network.The main idea is a 

new node optionally publishes its presence across the 

network and the neighbors listen. Thus, node close to 

the point of garnering information about the way 

they learn. So, we knew all the other nodes and at 

least one way to get to know them. Because the 

nodes in MANET usually have limited transmission 

range, some nodes can not communicate directly 

with each other. So, Directions Adhak network 

consists of several steps, and each node in the 

network acts as a router. Considering the special 

features of MANET, it is expected that each routing 

protocol has the following characteristics, although 

not all of them may be an available solution [10]. 

• A routing protocol for MANET should be 

distributed, so as to improve network reliability. 

• A routing protocol should consider getting one-

way links is designed for wireless media, may be 

caused due to physical properties of a wireless link 

that is one-way only. 

• The routing protocol should take into account 

the power consumption. 

 •The routing protocol should take into account 

security . 

 •A hybrid routing protocol should be more pro-

active rather than reactive to prevent overloading . 

• A routing protocol must be aware of the quality 

of service. 

Between any two nodes of the network routing 

protocols because each node can accidentally move 

and even when the network is out, there are 

problems. This means that a path is an optimal time 

path does not exist at all, may take a few seconds 

later. 

 

Materials and Methods  

 

The proposed method: 

A number of routing protocols proposed for 

MANETs, using the shortest route in terms of the 

number of steps as the standard for data transfer is 

considered. This may lead quickly to finish the 

energy of nodes on the shortest path. It may also be 

due to the low efficiency of the network is causing 

congestion. So, instead of the number of steps as the 

sole criterion for route selection can be other criteria 

to be used for route selection. A method is proposed 

for path selection. In addition to the number of steps 

and the current local traffic at each node, the node 

considers the residual energy. The protocol for 

calculating different routes with routes to avoid 

congestion is a stable link. In this method, an energy 

efficient load balancing mechanism with respect to 

congestion and energy consumption of nodes is 

proposed. When a source node intends to 

communicate with a destination node, there is no 

route to that destination, RREQ to find a route for a 

packet broadcast networks will release. Intermediate 

nodes have received the package, even if the path to 

that destination in their memory, depending on the 

source, may not RREP. Before rebroadcast route 

request packet at intermediate nodes, they must 

examine a number of conditions. Of their eligibility 

for re-broadcast the route request packet to be sure. If 

the node queue length is less than the threshold 

value, the node can re-route request packet to the 

broadcast networks. To the queue length, number of 

nodes that forward packets in the queue is. If the 

node queue length is greater than the threshold will 

drop the route request packet. Thus nodes with high 

load are removed from membership in a new 

direction with this mechanism, the entire traffic load 

on the network nodes will be distributed as well. The 

threshold value plays an important role in deciding 

whether nodes for the route request packet 

advancement will play or not. When an intermediate 

node receives a route request packet, should the 

threshold value according to track package, a 

recalculated. So, the threshold is variable according 

to the current traffic load network status changes. 

Hence the algorithm to calculate the threshold value 

is given as follows: 

Step One: Each node calculates the average 

queue through the current line is calculated in the 

local area. So, avg_qoc can be calculated as follows: 
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qoc: its queue node  

nb_qoci: queue neighboring nodes  

 n: number of nodes are neighbors. 

Step two: Use threshold avg_qoc all nodes of the 

route nodes is calculated. 

 
 

sum_qoc: Total avg_qoc all nodes on the route 

taken by packets 

k: number of nodes on the route taken by 

packets 

 

                             avg _ qoc+ sum_ qoc 

Threshold = 

                                K +1 

 

Step Three: Each node in the queue is compared 

with the threshold value in the package. If the queue 

is smaller than the threshold, the next condition is 

checked otherwise the route request packet leaves. 

In our proposed method, we use the fuzzy logic 

in the form below. Queue status to the status of nodes 

and threshold levels Low, Medium and High 

suggestions that are outlined in the table below.

 
Table 1: Levels were set based decision Avg_qoc 

Level Avg_qoc 

Low Up to 50%  QSize 

Medium 50% QSize  To  80% QSize 

High 80%QSize  To  100%QSize 

 

Table 2: Levels set decisions based on Threshold 

Level Threshold 

Low Up to 50%  QSize 

Medium 50% QSize  To  80% QSize 

High 80%QSize  To  100%QSize 

 

To implement an efficient energy path, the 

proposed protocol, fuzzy rules by taking two inputs, 

namely Fuzzy threshold, Avg_qoc and production 

runs. The rules are summarized in Table 3.

 
Table 3: Rules generated by the proposed method first 

FLC Avg_qoc Threshold 

Low  Low Low 

Medium Medium Low 

High High Low 

Low Low Medium 

Medium Medium Medium 

 

High High Medium 

High Low High 

High Medium High 

High High High 

 

In cases where the low and medium FLC is not 

the node is overloaded and can not go to a RREQ 

packet. 

Illustrates how decisions are: 

 

IF (Threshold   is   LOW) 

AND (Avg_qoc   is   LOW) 

THEN (FLC  is  LOW) 

These commands if the threshold is low and the 

average node i node and its neighbors, too little time, 

nodes can forward the received packet can go and be 

part of the new route. After review and ensure the 

establishment of the first condition, the second 

condition must be investigated. At this stage, nodes 

need to review their existing energy. If this value is 

somewhat lower than the threshold energy is 

contained in the packet, then the node can not drop 

the packet advancement and should be closed. 

Evaluation of results 

The assumptions that were considered for this 

simulation is as follows: 

 
Table 3:  Simulation assumptions 

Parameter value 

Platforms Linux ubuntu 12.04 LTS 

grid environment 800m * 800m 

Neighborhood diameter 250m 

Number of nodes 50,80,100,120,150,170 

Source number 11 

The initial energy of each node 120Joule  

Mobility speed  of 

 nodes 

2 m/s 
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mobility model Random WayPoint 

transport layer protocol UDP 

Layer protocol MAC IEEE  Mac 802.11 DCF 

The maximum packet size 512 Byte  

Protocols DSR, DSR_LB_Fuzzy 

Antenna All the Way 

 

To simulate the algorithm above assumptions and criteria used to evaluate the results, we have considered 

are: 

End-to-end delay: is the average time required for a packet destined for success measured in seconds 

 

 
 

Fig. 1: End-to-end delay for a number of nodes 

 

As shown in the figure, the end-to-end delay of 

DSR algorithm reduced the number of nodes (up to 

hundreds of nodes) are pretty close together, but the 

number of nodes, the new algorithm is improved 

compared to DSR. 

Permittivity ratio of the total number of packets 

received by the destination to the total time of 

simulation, in bytes per second 

Throughput=
𝑆𝑢𝑐𝑐𝑒𝑠𝑠  𝑅𝑎𝑡𝑒

𝑆𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛  𝑇𝑖𝑚𝑒
   

(Byte/Second)  

Success Rate: The total number of packets 

received by the destination  

Simulation Time: The total time of simulation

 

 

 
 

Fig. 2: Throughput per node number 
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Simulation results show that the new algorithm 

through put per node number is almost constant, but 

the DSR protocol for higher number of nodes (120 

nodes) has a higher throughput. As we see in the new 

protocol, the number of nodes has lower performance 

than DSR. 

Traffic: total packets generated during the 

simulation, in bytes 

Total traffic 

load= 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 𝑙𝑜𝑎𝑑    𝑛
𝑖=1 (Byte) 

n: number of nodes  

traffic load: traffic generated by each node

 

 

 
 

Fig. 3: Network traffic per node 

 

Figure 3 shows the total network traffic up to 

100 nodes is almost the same for both algorithms. 

But the number of nodes in the network with more 

than 100 nodes in the network traffic DSR algorithm 

rises sharply. 

Energy consumption: that is the total energy 

consumed during simulated Joule 

n: number of nodes  

Energy concumption: Energy consumption per 

node

 

 

 
Fig. 4: Energy consumption per node 

 

As seen in Figure 4, we see the network traffic 

DSR algorithm to more than 100 nodes per node 

rises and it is natural that it also increases energy 

consumption. While, the energy consumption of the 
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new algorithm is almost identical to the number of 

nodes are increased more gradually. 

 

Conclusions: 

Routing problem is a challenging issue in the 

network MANET. How to select multiple routes and 

appropriate distribution in these pathways is 

important. Due to load balancing we can increase 

network capacity and fault tolerance. Load balancing 

is optimal resource utilization, maximize throughput, 

minimize response time and avoid overload.Select of 

path for load balancing and taking appropriate 

standard will lead to efficient and sustainable 

network. These paths lead to better delivery of 

packets and to reduce  end to end delay. Traffic 

around the nodes should be considered to balance the 

load on the network.Since the energy of node in the 

Adhak mobile network, the network is one of the 

limited resources, is trying to save in its use as much 

as possible. DSR algorithm has high energy 

consumption and our try in this dissertation was to 

minimize the consumed energy with the ways. As we 

have seen, proposed procedures using the minimum 

number of steps and considering local traffic of 

nodes as well as their remaining energy and by using 

of fuzzy logic succeeded in saving energy 

consumption of nodes largely and consequently 

improve the network lifetime. Considering the 

number of steps for routing from the perspective of 

reducing the delay is of great importance.We've tried 

to use of the shortest path routing. in the proposed 

methods we've tried  to use for each RREQ shortest 

path in routing.In routing protocols consideration of 

local traffic nodes have a large impact on the 

efficiency of protocol and we also tried  to consider 

the local traffic nodes  in our work. Also 

consideration of  the remaining energy of nodes 

cause to be neglected   use of a node that is running 

out of  battery. And thus to prevent the partition of 

the network to help increase the lifetime of the 

network.As mentioned in the division of  routing 

methods,there are several standard for comparison of 

one-way and multi-way in Adhak networks. First, the 

overhead of route discoveries in a way that is much 

more than a single route streaming. In other words, 

repeat of route discovery in a network that uses 

multipath routing is much less. Because the system is 

able to continue to work despite of the loss of one or 

more paths between source and destination. 

Secondly, the prevalent opinion is that the use of 

multi-way routing will havethe higher throughput. 

The reason is that it assumes that all nodes have 

limited and fixed capacity. (In terms of bandwidth 

and processing power).Because the multi-way 

routing distributes the load better, overall throughput 

will be higher. Hence, we  have used of multipath 

feature of the our proposed algorithm. Due to the 

increasing use of Adhak networks in various fields 

such as EMS, military operations, and its application 

in environmental protection as well as many other 

areas, finding new ways to increase the efficiency of 

network routing is one of the main concerns of 

network researchers. In this regard, many methods 

have been proposed for routing with network load 

balancing and a lot of research  have done in this 

case this path continues.In the new proposed 

approach is tried by using new techniques of routing 

such as phase methods, using of  insect colony idea, 

the idea of learning automata and genetic methods, 

better results are achieved. 
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