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Abstract
In wireless networks so many algorithms are proposed to reduce 
the level of interference between nodes in the networks and 
increasing network capacity, in this paper we proposed Critical 
Neighbor Algorithm to reduce level of interference by Calculating 
the Energy of the each node in the network. Mobile Ad-Hoc 
Networks (MANET) recommend multi-hop connectivity between 
self-configuring and self-managing mobile hosts. These Networks 
are characterized by dynamic network topology. Topology control 
will increase the performance of the network. By using Critical 
Neighbor algorithm the topology can be controlled in wireless 
networks. 
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I. Introduction
Topology change occurs with every move of a mobile node. 
The main aim of topology control is to save energy, reduce 
interference between nodes and extend lifetime of the network. 
Wireless nodes need to save their power as well as sustain links 
with other nodes, since they are battery powered. Topology control 
deals with determining the transmission power of each node so 
as to maintain system connectivity and consume the minimum 
transmission power. Using topology control, each node is able to 
maintain its connection with multiple nodes by one hop or multi-
hop, even though it does not use its maximum transmission power. 
The network size of a MANET is given by the whole number of 
nodes in the network, which is a fixed number. large networks are 
represent by a sizeable number of nodes of up to 10000, while 
tiny networks correspond to networks with very few nodes within 
the equal environment size. While the number of nodes may 
be a good approximation of network density in homogenously 
distributed networks, this value might not be indicative of any 
specific network characteristics in a heterogeneous network where 
nodes are randomly positioned in the environment.
The Proposed Critical Neighbor Algorithm will calculate the 
Energy (referred as Power) of each node in the network, by using 
this Routing can be done. After that it calculates the distances 
between source and destination relaying nodes.
Using this algorithm we can rectify  small number of key 
troubles related with network topology, that are faced by routing 
protocols in ad hoc networks with varying network sizes and 
densities. In sparse networks with low node densities, network 
partitions may be formed while [10] mobile hosts move with 
different patterns and cause the network to divide into two or 
more disconnected portions. This can lead to low connectivity 
and lack of routes to targeted destinations, resulting in higher 
packet loss and higher control overhead. Even though path lengths 
strength is comparatively shorter, this is because routes to more 
destinations cannot be discovered. The throughput is also lower 
in such partitioned networks.
         

Fig. 1:

The main contribution of this paper includes the following 
aspects.

To the best of our knowledge, we are the first to try topology 1. 
control considering Relay nodes with Critical neighbour (CN). 
While the existing topology control schemes preserve the 
given connectivity, we propose a new framework of topology 
control that increases connectivity. 
Several studies have been undertaken on CN2. 
Algorithms considering the channel state in order to increase 3. 
throughput. However, the CN algorithm considering energy 
efficiency has not been identified by prior research. 
This paper describes the trade-off between the power for a 4. 
links and that for neighbour links that should be considered 
so that we can construct an energy efficient neighbours links 
can be formed.

The rest of this paper is organized as follows. Reviews the related 
work. Section 2 describes the system model and formulates our 
problems. Section 5 proposes our topology control algorithm. 
[8] As node densities increase, it may be probable to establish 
pathway routes to destinations that are further away. Predictably, 
the occurrence of link breakages within active routes will also 
increase. More Route Error (RERR) messages will have to be 
transmitted to nodes which utilize these broken links, resulting 
during higher rate of occurrence of route repairs. These factors 
will lead to higher control overhead, increased congestion, greater 
contention for bandwidth and lower packet delivery ratio.
Topology change occurs with every move of a mobile node. The 
main aim of topology control in this MANET is to save energy, 
reduce interference between nodes and extend lifetime of the 
network control on some parameters of the network.

Transmission power of the nodes • 
State of the nodes (active or sleeping)• 
Role of the node (gateway, regular, Cluster-head)• 
Adding new nodes to the network.• 

By modifying these parameters, the topology of the network can 
change.
The requirement for speed in wireless networks is always 
increasing. 
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II. Related Work
[1] Capacity-Optimized communication topology control scheme 
to improve the network capability in MANETs by together 
considering both upper layer network capacity and physical layer 
two level link communications.
Most existing works are focused on link-level physical layer 
issues, such as outage probability and outage capacity. As a result, 
the impacts of two way link communications on network-level 
upper layer issues, such as topology control, routing and network 
capacity, are largely ignored. 

A. Relaying Strategies 
Amplify-and-forward1. 
Decode-and-forward2. 

[2] In amplify-and-forward, the relay nodes simply boost the 
energy of the signal received from the sender and retransmit it to 
the receiver. In decode-and-forward, the relay nodes will perform 
physical-layer decoding and then forward the decoding result to 
the destinations. If multiple nodes are available for cooperation, 
their antennas can employ a space-time code in transmitting the 
relay signals. It is shown that cooperation at the physical layer can 
achieve full levels of diversity similar to a system, and hence can 
reduce the interference and increase the connectivity of wireless 
systems.

Fig. 2:

Three transmission protocols:
Direct transmissions via a point-to-point conventional link;• 
Multi-hop transmissions via a two-hop manner occupying • 
two time slots; and 
Cooperative transmissions via a cooperative diversity • 
occupying two consecutive slots. The destination combines 
the two signals from the source and the relay to decode the 
information.

B. Multi-hop Communication
Multi-hop transmission to pass through one or more intermediate 
queue managers when there is no direct communication link 
between a source queue manager and the target queue manager.
[3] In common, a wireless network can be mapped into a graph 
G(V, E), where V is the set of nodes in the network and E is the 
edge set representing the wireless links in the network. A link is 
generally composed of two nodes which are in the transmission 
range of each other in classical MANETs. The topology can be 

controllable by the parameters, which determine the existence 
of wireless links directly. Generally, these parameters can be 
transmitting power and antenna directions, etc. A general topology 
control problem can be expressed as
G* = arg max f(G) or G* = arg min f(G)   eq (1)
s.t. network connectivity
[4] The above topology control problem consists of three elements 
(M, P, O), where M represents network model, P represents 
the desired network property, and O refers to the optimization 
objective. The eqn (1) uses the original network topology G, 
which contains mobile nodes and link connections, as the input. 
According to the objective function, a new good topology G*(V, 
E*) will be constructed as the output of the the algorithm. G* 
should contain all mobile nodes in G, and the link connections 
E* should protect network connectivity without partitioning the 
network. The arrangement of resulting topology is strongly related 
to the optimization objective function, which is f(G). 
[9]   The wireless links in two way link communications are extra 
complex than the predictable point-to-point wireless links. A two 
way link usually consists of three nodes: source (S), relay (R) and 
destination (D). As a result, the link is presented by (S,R,D) and 
the topology becomes GC (V, EC) in which
EC = {(S,R,D)|S,R,D ∈ V}. 
If the relay node is changed, the link also then changed. Therefore, 
relay selection criteria can have significant impacts on the network 
topology. By considering three types of transmission protocols for 
a link: point-to-point direct transmissions, predictable multi-hop 
transmissions and two way link transmissions. Direct transmissions 
and multi-hop transmissions can be considered as special types 
of two way link transmissions. A direct transmission utilizes no 
relays while a multi-hop transmission does not combine signals 
at the destination. 
[5] The scalability of Ad hoc On demand Distance Vector 
Routing (AODV) using different combinations of alterations 
which can be integrated into generic reactive routing protocols. 
These modifications include the increasing ring search for Route 
Requests (RREQs), query localization and local repair of link 
breaks in active routes.
[6] Query Localization, The on-demand protocols depend on 
query floods to discover routes whenever a route is needed. The 
Technique utilizes preceding histories to localize the query flood 
to a limited region of the network. 
[7] Passive Clustering (PC) and Landmark Routing are suggested as 
techniques to overcome scalability problems faced by conventional 
proactive link state routing protocols. Passive clustering is a cluster 
development protocol that can dynamically reconfigure clusters 
during mobility and topological changes. Landmark routing uses 
truncated local routing tables and summarized routing information 
for remote groups of nodes. Both techniques help to reduce the 
routing table size and the control overhead effectively for dense 
and large scale networks.

III. Architecture
We propose a Critical Neighbor (CN) topology control scheme to 
improve the system capacity in MANETs by jointly considering 
both upper layer system capacity and physical layer combined 
communications. Through simulations, we show that physical 
layer Joint communications have significant impacts on the 
system capacity, and the proposed topology control scheme can 
substantially improve the system capacity in MANETs with 
neighbor.
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A Critical Neighbor (CN) topology control scheme to improve the 
system capacity in MANETs by jointly optimizing transmission 
mode selection, relay node selection, and interference control in 
MANETs with neighbor communications.
Through simulations, we show that physical layer Joint communica-
tions have significant impacts on the system capacity, and the 
proposed topology control scheme can substantially improve the 
system capacity in MANETs with Joint communications.

IV. Existing System
Existing works are focused on link-level physical layer issues, 
such as outage probability and outage capacity. Consequently, 
the impacts of Joint communications on system-level upper layer 
issues, such as topology control, routing and system capacity, 
are largely ignored. Indeed, most of current works on wireless 
systems attempt to create, adapt, and manage a system on a maze 
of point-to-point non-Joint wireless links. Such architectures can 
be seen as complex systems of simple links.

Disadvantages
Low System Capacity.1. 
Communications are focused on physical layer issues, such 2. 
as decreasing outage probability. And increasing outage 
capacity, which are only link-wide metrics.

V. Proposed System
We propose a Critical Neighbor (CN) topology control scheme to 
improve the system capacity in MANETs by jointly considering 
both upper layer system capacity and physical layer Joint 
communications and Calculating the Power of the nodes. Through 
simulations, we show that physical layer Joint communications 
have significant impacts on the system capacity, and the proposed 
topology control scheme can substantially improve the system 
capacity in MANETs with CN.

A. Energy-Efficient Topology Control With CN:
In this section, we propose topology control algorithm that 
calculates the power of the neighboring nodes (i.e. Energy of 
nodes) instead of all possible direct links. In addition, for each pair 
of nodes calculating the distances of the neighboring nodes.
Algorithm steps
Critical nodes, C[x]; where C[x] = {set of nodes that are required 
to transmit data}
Non-critical nodes, N[x]; where N[x] = {set of nodes that are not 
required to transmit data}
Step 1:          
A[x] = C[x] U N[x]
All neighboring nodes of an arbitrary node x can be given as the 
union of the set of critical and non-critical nodes.
Step 2:       
C[x] ∩ N[x] = Ø
Which means that the set of critical and non-critical nodes are 
two mutually exclusive sets.
Step 3:

where Pr = received power; Pt = transmitted power; Gt = antenna 
gain at the transmitter; Gr = antenna gain at the receiver; ht = 
height of the transmitter antenna; and hr = height of the receiver 
antenna.

Step 4: 
We hence derive the estimated distance between node x and its 
ith critical neighbor as:

Step 5:
   Ignoring Gt and  Gr

We also define the critical transmission range of an arbitrary node 
as the minimum distance required to keep the set of critical nodes 
C[x] within connectivity:
Ctxn[x]=Max(Edist[xi],Edist[xi+1],…, Edist[xn]),         1 ≤ i ≤ n
By using this algorithm the neighbors Energy (power) will be 
calculated and based upon this the routing can be done.   

VI. Results and Analysis

A. Energy Conservation 
In this section we evaluate the performance of our proposed 
algorithm, in terms of energy. The evaluation metric used be, 
various power evaluation of the forwarding-backbone. For accurate 
analysis the node-density is used as comparative parameter, so that 
energy conservation analysis performed as shown in the figure3 

 Proposed CN Alg
 COCO 
 Multi

Fig. 3: Energy Conservation, Average Power Usage Vs. Node 
Density, i.e. Traffic

Each value is the average of 5 simulation-results. As the 
node-density increases, our algorithm retrieves better energy 
conservation than other networks.

VII. Conclusion and Future Work
This paper will prove the routing of the network can be done by 
using Energy Calculation of the nodes. And we also are studying 
different controlling methods of topology and Improvement 
protocols of MANET transmission. Future work will be going 
to implement more Dynamic Traffic methods to solve problems 
in Wireless networks.
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