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Abstract - Adhoc networks are a dynamic collection of communicable devices or nodes which are configured within and are 
not controlled by any central arbiter. Improvement of the routing protocols for adhoc and sensor networks are given more 
attention and focus, although routing efficiency contributes as one of the cause to improve energy efficiency, an essential 
consideration and typical focus must be given over energy efficiency further with intensive care which would cause insidious 
effects when being ignored. This paper surveys the factors affecting the energy of the nodes and the solutions to overcome 
those effects from year 2005-2016. Discussions on the recent methodologies and their techniques such as Topology, Power 
management and other schemes such as on-demand and Synchronous schemes required to improve the energy efficiency of 
the nodes involved in the dynamic network are undergone. 
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I. INTRODUCTION 
 
In MANET (Mobile ad-hoc network) the network 
formation takes place in a dynamic manner and any 
node (Battery Powered) could enter and exit the 
network easily. [4]. Irrespective of its own use, each 
node in the network must forward the traffic and act 
as a router. A node with a motive of detriment would 
cause damage to the flow of the network and affects 
the performance as a whole, which automatically 
leads to use more energy resources of the nodes in the 
network. A malicious node in the network would 
affect both the security and performance of the 
network. The issues and the factors which are the 
major cause for affecting the energy efficiency are 
discussed in the sections below. The methods and 
techniques undertaken to improve the energy 
efficiency of the radio nodes are surveyed in order to 
determine what techniques should be applied in 
different scenarios of the network overhead. A 
detailed study of the causing agents also helps to 
avoid faulty actions to be undertaken and make 
corrective mechanisms according to the context of the 
nodes. Since the nodes are limited in terms of battery 
performance, energy efficiency is one of the key 
factors to improve the overall performance of the 
network irrespective of routing constraints. [5]. When 
a nodes runs out of power it becomes obsolete and 
have a possibility of affecting the entire network. As 
this is an inconsistent and dynamic network it will 
become the source for network separation. The 
solution is to either maximize the battery capacity of 
the nodes or to minimize the transmitting power of 
them. 
 
II. ISSUES AND FACTORS AFFECTING 
ENERGY EFFICIENCY 
 
2.1. Security: Intrusion Detection System (IDS) 
serves as one of the tool for the purpose of detecting 

the malicious node in the network and prevent them 
from further attacks. This IDS is placed on each and 
every nodes and it kept in an active state forever to 
ensure the safety of the network. This is the point 
where the concentration of energy efficiency becomes 
obsolete and would result in depletion of the energy 
resources in a limited battery powered nodes. Here 
the motive is to ensure the network safety, where 
withdrawal of other essential parameters takes place 
which results in short lifespan of the network. 
So the IDS must be operated in an efficient manner 
where, when required to be active it must be 
functioning in the network in order to make sure that 
the energy levels of the node have a balanced 
resource power, other than monitoring continuously 
illicit free networks. Providing security in the 
dynamic volatile network is mandatory, where during 
this process lack of energy efficiency is obtained as a 
result. [8]. So there must be a balanced approach in 
saving energy of the nodes without compromising the 
security constraints. [25]. 
2.2. Overhearing  
Overhearing of the nodes is another factor that causes 
energy of the nodes to be depleted. It is a common 
process that the source node which intends to send a 
packet to a destination node will pass a multicast 
request to all the neighbour nodes. 
All of them receive any packet transmitted even 
though one of them is the intended receiver. As a 
result each node overhears a plethora of packets 
which are not directed to it. [1]. This is a significant 
waste of each and every node’s energy, especially 
when the load and intensity of the traffic is very high. 
Before overhearing the individual energy levels of 
each node must also be considered to avoid energy 
depletion. 
 
A solution to overcome the menace of overhearing is 
provided by a protocol termed as “PAMAS” (Power 
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Aware Multi-Access protocol with Signalling). [5]. 
This protocol study the network and their nodes and 
detect the pattern of them which are not actively 
transmitting or receiving packets and makes them in a 
hibernate state intelligently without causing any 
delays in the network and without affecting the 
throughput of the result. This is the combination of 
the Signalling channel protocol and the MACA 
protocol. The RTS/CTS (Request to send/Clear to 
send) mechanism used in 802.11 wireless networking 
protocols takes place over a separate channel which 
differs from the channel where actual data 

transmission of packets takes place. This mechanism 
of differentiation enables the node themselves to 
determine when and how long they can be powered 
off. Every node in the network consumes a significant 
amount of power or energy while in transmission, 
reception and when it is idle. Overhearing causes the 
unnecessary activities of the above three events 
which would waste quantitatively certain amount of 
energy. Transmission consumes more energy 
followed by reception and then being idle. [2]. The 
energy consumption of different radios is depicted 
above. 

 
Fig.1. Overhearing in a Network 

 

 
Table 1: Comparison of energy consumption under different scenarios 

 
2.3 Collision 
A Collision in the network is an anticipated one but it 
is one of the unlikely events that would incur in a 
network. Collisions are caused by one or more 
reasons in a network. When one or more nodes try to 
access a shared medium to reach a destination, a 
collision can occur [7]. The major factors for 
collision are heavy traffic in a network, large number 

of nodes involving in a communication 
simultaneously, improper usage of acknowledgement 
mechanisms and so on. As a result of collision, even 
packet drop can occur which causes network failure. 
Retransmission after the sender/receiver 
acknowledgement is one of the solutions to rectify the 
effects of collision. This overall process of packet 
drop, acknowledgement and retransmission causes 
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the nodes involved in this communication to transmit 
and receive rigorously and continuously until the 
problem is fixed and the transmission is successful, 
resulting in depletion of energy of the limited battery 
powered nodes very soon. As a result the lifetime of 
the nodes involving in the transmission is gradually 
decreased. This must be avoided in order to incur an 
energy efficient networking. Unlike networks with 
predefined infrastructure like wireless sensor 
networks there are number of solutions to choose 
which would be optimal for what kind of scenarios 
such as EC-MAC (Energy conserving medium access 

control) which uses a central arbiter to manage 
collisions occurred and DCF ( Distributed co-
ordination function). [9]. In this case CSMA/CA is a 
default option opted for a mobile adhoc networks 
which implements listen-before-talk scheme. It works 
with physical carrier sensing which employs 
acknowledgement mechanisms and virtual carrier 
sensing which also uses similar handshaking 
mechanisms. Providing collision free network in this 
dynamic adhoc environment is a challenging issue 
where the scope is at its pioneer stage. [24].  

 
III. LITERATURE SURVEY ON TECHNIQUES USED IN ENERGY EFFICIENCY 
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IV. METHODOLOGIES CONSIDERED   TO 
ENHANCE ENERGY EFFICIENCY 
 
4.1.Load Distribution approach  
The load distribution in a wireless network balances 
the loads on the sensor nodes. Communication 
between the nodes takes places in a manner without 

affecting or depleting the energy levels of the node in 
such a way that the nodes in the state of lower end 
energy (over utilized nodes) will be avoided during 
the routing process. [5]. Hence this approach 
enhances and makes considerations both on routing 
efficiency and energy efficiency of the sensor nodes, 
which on the whole increases the network lifetime. 
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Load distribution approach is one of the key factors 
contributing in the power management of the nodes 
by even usage of all the nodes involved in a particular 
communication. The fact is that, the shortest path to 
the destination is always preferred during any 
transmission. But in this case rather than preferring a 
shortest path, the routes which consist of 
underutilized nodes is chosen here. Although this 
may result in longer turnaround time for the nodes 
involved in this communication, they are energy-rich 
nodes where they avoid the continuous overloading 
of other intermediate nodes. As a result this approach 
ensures a longer network lifetime. 

 

 
Fig.2. Significance of routing and energy efficiency 

 
Localized energy aware routing (LEAR) is a load 
distribution protocol which is advancement to the 
DSR approach, where the route request message in 
DSR directly directs the message to the destination 
after examining the header of the request message. In 
contrast, in the LEAR protocol the node takes down 
the ultimate authority of deciding whether to forward 
the route request message to the destination node or 
not. The node analyses the threshold value of the 
energy levels. When the Energy (Er) is higher than 
the Threshold (Tr) then the node forwards the request 
message. Otherwise it drops the message and ignores 
to participate in the further transactions. 
 
Conditional max-min battery capacity routing 
(CMMBCR) is another load distribution proposal 
where it follows the similar threshold approach as 
that of LEAR. In this an expiration sequence is 
maintained which is related to the battery capacity. 
This expiration sequence gives information about 
how fairly the energy is expended. [6]. The min-
power route is selected between the source and the 
destination, if the nodes in between them have energy 
levels higher than the threshold level, whereas the 
max-min route is selected when the intermediate 
nodes has energy level minimum when compared 
with the threshold. [23]. 
 
 

4.2. Topology control 
The topology control approach is used in mobile ad 
hoc networks in order to minimize the depletion rate 
of the nodes energy levels. Unlike in the wired 
networks which have a fixed infrastructure, each node 
in the network have the capability of making 
unanticipated changes in the topology of the network. 
[9]. Therefore the main aim of the topology control 
approach is to protract the network lifetime and 
throughput by providing a control mechanism which 
improves the network connectivity and provide 
performance optimization. Topology in MANET is 
affected by controllable factors such as transmission 
power and un-controllable factors such as 
interference, node mobility and so on. [10].Topology 
control involves in clustering of the nodes in a 
particular formation and communicates with the 
nodes according to the status of them in the clusters. 
Clustering sensor nodes improves network scalability 
and also decreases the probability of network failure 
due to communication overheads and so on. 
 
HEED (Hybrid, Energy-efficient, Distributed) 
Clustering approach 
The major objectives of the HEED approach is  

i. Prolonging network lifetime through the 
dissemination of energy consumption 

ii. Clustering terminates within threshold 
iteration,  

iii. Providing well distributed cluster heads with 
minimized control overhead  

The cluster head selection in this process is primarily 
based on the remaining amount of energy available in 
each node. This residual availability of energy can be 
estimated and no measurement for the same is 
needed. [2]. To be more precise in this process the 
secondary clustering parameters such as 
“communication costs” are also considered in 
selecting the cluster heads. As the name signifies this 
parameter is considered as a secondary priority. The 
secondary priority are considered as a backup 
mechanism for selecting the cluster heads as the 
primary mechanism is backed up with this to be more 
precise in the selection of the clusters. 
 
This follows a step-by-step procedure proclaiming the 
process involved in each stage. This has a sole aim of 
producing well distributed cluster heads, which on the 
process results with improved energy efficiency. 
 
The basic idea behind sensor nodes clustering is to 
select a cluster head among the available nodes in the 
network. The nodes with increased energy levels are 
usually considered for selecting as a cluster head, and 
these heads are responsible for clustering other nodes 
in the network. Co-ordination within the nodes is an 
important task of the cluster head and each head 
fetches the exact status of the nodes under its cluster. 
As the cluster heads acts as a representative for 
number of other nodes, the lifetime of network is 
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increased as number of nodes rivalry for channel 
access is reduced. It forms relatively a smaller 
network diameter which reduces the communication 
overheads. 
Another strategy for energy efficiency optimization 
based on cross-layer paradigm, jointly considers the 
routing, traffic scheduling and power control. A 
customized branch and bound algorithm is 
undertaken to efficiently solve this global optimal 
problem. The problem is termed to be as MINLP 
(Mixed integer non-linear programming). 
 

 
Fig.3. Process Flow of HEED 

 
4.3. Power Management  
The Power management approach is mostly followed 
in many circumstances to ensure energy efficiency in 
a mobile adhoc network. The mobile node not only 
consumes its battery power while transmitting and 
receiving but also during idle state, where it 
continuously listens for any communication requests. 
[3]. The aim here is to reduce the energy spent by the 
mobile node at its period of inactivity. The node can 
save the energy by switching its state to sleep mode 
when there are no data to transmit or receive at a 
particular time in the network scenario. The node in a 
network will be in one of the three possible states 
which are as follows 
 

- Active:   Transmit/Receive packets 
- Idle:       Waiting for the traffic 
- Sleep: Switching off its radio transceiver 
 

The motive in this approach is that, either the node 
must be in active state and effectively transceiver the 

data packets or it must be in the sleep state. It must 
not be in the idle state waiting for the traffic and 
expel its energy. The switching between the sleep 
mode and active mode must take place effectively in 
case of any event detected, in order to avoid 
overheads during this process. This effective 
switching is termed to be as on-demand schemes or 
event-based schemes. [1]. 
Synchronous Scheme 
It is another approach which follows the on-demand 
scheme with a difference such that it portrays a time 
interval scenario in the active/sleep combination. [1]. 
At regular time intervals all the nodes in the network 
will be either in the sleep mode (or) in the active 
mode. But this scheme is most likely simulated in the 
test cases with trivial chance of implementations.  
 
 
 
CONCLUSION 
 
This paper explores the factors which are affecting 
the energy efficiency in a dynamic mobile adhoc 
networks and the solutions to overcome the 
overheads which affects the power levels of nodes. 
The factors are not limited with which, those are 
specified in this study. There are also various 
uncontrollable factors which may be taken into 
consideration. Various study and experiments are 
taken into consideration in order to know the precise 
effort to be undertaken to improve the node efficiency 
in the network. Also we have discussed the 
techniques and protocols related with the techniques 
undertaken to improve the energy efficiency. The 
techniques such as Load distribution approach, Power 
management approach and Topology control 
approach are carried out effectively in many cases of 
survey and are believed to be more energy efficient 
approaches and protract the network lifetime without 
compromising the routing efficiency, throughput and 
scalability. This paper concludes with open scope for 
research in improving energy efficiency. 
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