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Abstract: There are 2 different ways to achieve efficient energy in Ad-hoc network. First method is, number of nodes are 
used to form a connected backbone and the other nodes sleep to save energy. This is effective for low traffic networks. The 
second method implies, power control technique. This technique is effective in high traffic conditions. The first method is 
not effective in high traffic conditions. Similarly, the second method is not effective in low traffic networks. So, in this paper 
we propose a Demand Based Energy efficient Topology (DBET) that helps in reducing the energy consumption for mobile 
ad hoc network i.e. MANET, by adjusting the topology for various network traffic conditions. The DBET has been applied 
over AODV which is used for packet transmission. The AES algorithm is used for adding the secure routing to the network.  
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I. INTRODUCTION 
  
MANET is nothing but Mobile Ad-hoc network. It is 
self-organizing, self constructing multihop wireless 
network without any infrastructure. Previous 
networks don’t have a demand based topology which 
helps in reducing the consumption of more energy 
than necessary. The unstable topology of MANET 
also causes the problem of managing the network. 
Due to limited battery resource energy conserving is 
one of the challenges. The techniques which are used 
to reduce the initial topology of network to save the 
energy and increase the lifetime of network, with the 
preservence of network connectivity, called topology 
control techniques.  
Basically there are 2 main techniques of controlling 
the topology. The first includes awaking the small 
number of nodes to maintain the network 
connectivity and other nodes which are not needed go 
to sleep. This method is useful in low traffic 
networks. The second method includes lesser cost 
links between nodes are maintained. This method is 
useful in high traffic data. In our system we combine 
these two methods for our system. Advantages of 
these two methods will let us control dynamic 
topology for various traffic conditions.  
 
In this paper, we present a demand based energy 
efficient topology (DBET) that dynamically adjust 
network topology for various network traffic 
conditions. AODV has been used to simulate the 
system of DBET as routing protocol using network 
simulator ns2.33 and compared with AODV. The 
simulation studies showed that the proposed scheme 
i.e. DBET with AODV perform much better in terms 
of energy, delay, and delivery ratio. Here topology is 
controlled by keeping small number of nodes awake 
as in the first technique. The proposed system DBET 
is keeping more number of nodes along the bulk data 
transfer path to conserve energy by keeping low link 
cost as in the second technique.  

When a network is considered there is always a 
problem of secure routing within that network. There 
is a possibility of traffic conjunction and failure, 
intrusion of external party, passive intrusion, virus 
affection and more. So it is very important to consider 
security as a major issue in network and topology. 
For this we have introduced a secured routing in 
MANET by applying AES security algorithm.  
Various techniques related to our work topology 
control have been briefly described. Number of 
topologies have been proposed to reduce the energy 
consumption. These methods can be classified into 
distributed computing and centralized controlling 
methods. Ideally, distributed, asynchronous, and 
localized manner is a best way to compute and 
maintain the topology for mobile ad hoc network 
(MANET).  
 
While sending a data from source to destination an 
energy efficient dynamic path is maintained for 
MANET that is proposed in Sheu, Tu, and Hsu. Due 
to mobility these existing paths may not be energy 
efficient that is they consume more energy than. 
Hence each node in a path updates the path 
dynamically by adjusting its transmission power. 
According to the received beacon messages from its 
neighbors each node in the networks determines its 
power for data transmission and control packets 
transmission. Energy efficient path is dynamically 
selected in dynamic path optimization technique 
protocols as per the requirement of dynamic 
topological changes in the network.  
 
Further In this paper, the next section includes the 
literature survey. Section III is proposed system. 
Section IV includes conclusion and future work  
 
II. LITERATURE SURVEY  
 
There is basically main component of this system i.e. 
MANET. MANET stands for “Mobile Ad hoc 
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Network”. As the name represents MANET consists 
of mobile nodes. Mobile word implies that these 
nodes take changes according to time, environment 
and energy. As these nodes are mobile MANET has 
dynamic topology. Dynamic topologies are quite 
difficult to control as they change frequently. Hence 
topology controlling is one of the major issue of 
MANET. Consider numbers of nodes are connected 
to each other in MANET. That means these nodes are 
mobile. Now these nodes will take changes according 
to time. Like after certain amount of time the 
positions of these nodes would be different than 
previous. Also they changes according to 
environment, i.e. according to some environment 
conditions they may change their state from on to off. 
When the node is inactive or off it said to be at sleep 
and when it is active it is said to be awake. These 
states changes will affect the network topology. 
Hence MANET needs to have topology control. 

 
Fig. 1 Mobile ad hoc network (MANET) 

 
As shown is Fig. 1, the MANET has mobile nodes 
like cell-phones, laptops which are connected to a 
certain internet service and are mobile. If one of these 
cell-phone changes its position or one of the laptop 
gets switched off then the topology of this network is 
supposed to be changed.  
Also, in previous systems like MANET or AODV 
which provides support for dynamic topology but 
doesn’t has facility for saving energy consumption. In 
mobile network, when the node is not needed in 
network it must go to sleep mode or else it is 
consuming energy without any reason. In our system 
we overcome these two problems of topology control 
and energy efficiency.  
 
III. PROPOSED APPROACH  
 
First aim of our system is to optimize the energy 
consumption of the network. To do so the proposed 
system consists of four steps  

 Selecting nodes for backbone  
 Forming the network of backbone nodes  
 Withdrawing active nodes  
 Finding the path from source to destination  

 
1. Phase I  
The first phase selects a minimal set of nodes that 
forms independent set of a connected backbone of the 

network. With the neighbor information available 
with the network layer, selection is done in a 
distributed and localized manner. if ni is the total 
number of nodes surrounding a node i and nai is the 
number of additional nodes among these neighbors, 
which are connected, if node i becomes a coordinator 
to the forward packets. The following heuristic is 
used:  

 Stability factor: Nodes that are relatively more 
stable as compared to the others in the localities are 
given more preference.  
 
formula:( ci+fi ) / ni  
Where, ci is number of new connection established, fi 
is number of failures per unit time, ni is node.  

 Utility factor: Nodes that have higher number of 
neighbors without an active neighbor are given more 
preference.  
 
Formula: (ni−nai) / ni  
Where nai is active node.  

 Energy factor: Nodes that have higher amounts of 
percentage remaining power are given more 
preference over others to be elected as active nodes. 
This introduces fairness in the protocol by ensuring 
proper rotation in the selection of active nodes.  
 
formula: (E0i−Et ) / E0i  
Where E0i is initial nodes energy, E1i is amount of 
energy of node at time t  
The coordination factor can be the sum of all these 
above factor for any node.  
Only nodes that do not have an active node in their 
neighborhood are allowed to participate in the 
election. Announcement contention occurs when 
multiple nodes discover the lack of an active node, 
and all decide to become active nodes. We resolve the 
contention by delaying the announcement with 
randomized back off delay, which is proportional to 
the extent to which the node satisfies the heuristics. 
The selected nodes forms an independent set of a 
connecting backbone of the network. Selected active 
nodes go back to sleep after they have used up a fixed 
percentage of their power to ensure fairness and allow 
other nodes to become active.  
 
2. Phase II  
As there is only one active node in a given locality 
nodes selected in the first phase are not connected. In 
this phase more nodes are elected to so that the 
selected nodes form a connected network. All nodes 
that have two or more active nodes as neighbors, 
which are not connected directly or through one or 
two active nodes, are eligible to become active in this 
phase. Preference is given to the nodes satisfying the 
following criteria:  

 Nodes having higher amount of remaining energy.  
 Nodes having higher stability.  
 Nodes having more number of active nodes in the 

1-hop neighborhood.\  
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The stability and energy factors of this phase are 
calculated very similar to 1st phase. But the utility 
factor is depends upon the 1st phase’s black active 
nodes. Let nbi be the number of active nodes of the 
1st phase in 1 − hop neighborhood of a node i. If 
nodes with high nbi become the coordinators in this 
phase, fewer coordinators in total may be needed in 
order to make sure every node can talk to a 
coordinator. Thus nodes with a low nbi should not 
volunteer more quickly than one with higher value. 
Hence, the coordinator factor for 2nd phase is 
calculated by the sum of all these factors   
 
3. Phase III  
This phase includes withdrawal of active nodes in 
same regions. Dynamics of the system may cause the 
node to cease its active state. This may happen due to 
one of the following reasons.  
If first phase active nodes may move into a region 
that already contains other first phase active node, 
hence now the region has more than 1 first phase 
active nodes. from these active nodes 1 withdraws 
itself by recognizing the situation.  
If the withdrawal of a first phase active node may 
imply  that the second phase active nodes in the same 
locality is no longer serving their purpose and that’s 
why withdraw.  
 
4. Phase IV  
This is power control with local routing 
customization. When each node uses full 
transmission power the energy consumption of a node 
per data packet sent form source to destination is 
more. This can be minimized by choosing a lower 
energy cost path.  
Pt(d) = adk + c is the formula to be used for the 
minimum transmission power of a node. This power 
optimization technique is being used by DBET 
locally along the routing path to minimize the energy 
consumption of the nodes during the transmission. 
Whenever a new node satisfies this criteria it remains 
awake to participate in the high traffic path. New 
node can come either a sleeping node wakes up near 
high traffic path or awake node moves closer to high 
traffic path while joining to the network. Minimum 
spanning tree is calculated for the shortest path from 
source node to destination node so that the power 
optimization takes place. The path with lowest power 
is chosen. 

 
Fig. 2 minimum spanning tree 

Fig.2 shows us the example of a MANET where there 
are number of links to all nodes and we have to select 
1 having least energy required. 
 
5. Phase v  
This phase includes the introduction of security in 
network while routing. As explained before security 
majors are important for MANET as there can be any 
type of intrusion i.e. passive or active intrusion or any 
virus affection to the network. To prevent such types 
of disaster we need to provide a security major to the 
proposed system. Hence we use AES algorithm for 
the same.  
The AES algorithm produces cryptographic text i.e. 
cipher text of the message from source and decrypt it 
only at destination node. It is conjectured that it is 
computationally infeasible to produce two messages 
having same message digest[10]. 128 or 192 or 256 
bits key can be used for encryption. 

 
Fig 3. system architecture 

 
The above Fig. 3 shows the system architecture of the 
proposed system. These total 4 modules and security 
system together forms the Demand Based Energy 
Efficiency Topology for MANET with secured 
routing  
 
CONCLUSION AND FUTURE WORK  
 
In this Paper we have proposed an extension of 
demand based energy efficient topology to the 
AODV along with a secured routing of packets for a 
MANET which overcomes the problem of unstable 
topology and energy consumption or efficiency and 
secured routinng.  
In the future we can develop the same system for all 
type of mobile nodes such as cell phones instead of 
just laptops.  
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